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Abstract: This paper aims to examine the determinants of financial stability in Jordanian commercial
banks based on annual data for the period from 2011 to 2018. Based on the pooled effect model, this
study shows that SME loans and capital adequacy positively and statistically affect the stability of
Jordanian commercial banks, while financial inclusion, liquidity risk and credit risk negatively and
statistically affect the stability of Jordanian commercial banks. The study recommends increasing the
directing of bank loans towards small and medium enterprises, and the necessity for bank managers
to commit to capital adequacy requirements because of their positive impact on banks’ stability. This
study recommends that banks experiencing financial stability accelerate the increase in the rate of
financial inclusion because financial inclusion ratios are very low in most of these stable banks. On
the other hand, Jordanian commercial banks that have relatively high rates of financial inclusion
should reduce the operating expenses resulting from financial inclusion. Bank managers also have
to maintain sufficient liquidity in their banks and enhance credit standards by increasing collateral
requirement from customers.

Keywords: stability; inclusion; SMEs; capital adequacy; risk

1. Introduction

The banking sector in Jordan plays the role of mediator and helps in the transfer of
funds from surplus units to deficit units. It also facilitates the movement of payments from
customers, merchants and stakeholders. The bank is considered a trust agent because all its
business is based on trust between the client and the bank, and it also helps in the national
economic development (Irfan et al. 2019). The continuity of the business of commercial
banks is conditional on achieving profits, while the stability of banks, especially after
the global financial crisis in 2008, has become a source of concern for banking regulatory
authorities (Abedifar et al. 2013; Tan and Floros 2012). Therefore, the increasing risks facing
banks, whether it is a funding risk, credit risk or liquidity risk, force banking supervisory
authorities to pay attention to the bank capital adequacy and financial inclusion to protect
commercial banks from the risks of bankruptcy and to increase its stability.

Financial stability is important in any economy because banks control and manage the
financial system (Moyo et al. 2014). Banks are related to each other on the one hand, and to
households and companies on the other. Therefore, if some banks are affected themselves,
or between banks, families and individuals, this leads to banking instability (Ahamed and
Mallick 2019). The market value of Jordanian commercial banks constitutes the largest
share in the Amman Stock Exchange (ASE). Based on the annual financial stability report
issued by the Central Bank of Jordan in 2021, the banking sector in Jordan constitutes
more than 50% of the market value of companies listed on the ASE. Therefore, the stability
of the banking sector is an important pillar at the level of the ASE and at the level of
the Jordanian economy. In addition, looking at the study data related to the stability of
Jordanian commercial banks, the average stability of these banks showed that they are
clearly declining, especially after 2014. The average stability of Jordanian commercial banks
was 6.54, 6.01, 5.72, 5.11, and 5.01 in 2014, 2015, 2016, 2017, and 2018, respectively. This
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decline in the average stability of Jordanian commercial banks motivated us to examine the
determinants of the stability of Jordanian commercial banks. Therefore, the purpose of this
study is to examine the determinants of the stability of Jordanian commercial banks over
the period from 2011 to 2018.

The motivation for this study comes from several important points. Firstly, the average
value of stability for Jordanian commercial banks over the study period from 2011 to 2018
based on Z-Score, shows significant differences ranging from 0.07 to 15.22, with a standard
deviation of 3.98%. Despite the stability of Jordanian commercial banks on average, the
presence of these differences makes us wonder what the main factors that determine the
stability of Jordanian commercial banks are. Therefore, this study attempts to fill this
gap and examine the most important factors that affect financial stability in Jordanian
commercial banks. Secondly, reviewing prior literature clearly shows that the focus of
these studies was on very limited factors in terms of explaining stability in the financial
sector. Moreover, the findings seem conflicting and inconsistent. For example, the focus
of Männasoo and Mayes (2009) and Pessarossi et al. (2020) was on profitability, Lesmana
(2021) on funding risk, Chai et al. (2022) on credit, liquidity and funding risk. The current
study, however, includes six factors as determinants for stability in the banking sector. Part
of these variables is rarely studied in the literature such as loans to SMEs. Thus, this study
attempts to provide evidence that supports or contradicts previous studies and shows the
direction and impact of these variables on the stability of Jordanian commercial banks.

The importance of this study stems from various aspects. First of all, the importance
of this study lies in the importance of the banking sector in any country. In Jordan, the
banking sector is one of the largest sectors that significantly contributes to national economic
development. Thus, financial stability requires that banks have sound financial systems
and leads to a healthy economy. Financial stability enhances confidence between banks
and public savings. Thus, customers are assured that their money is not exposed to risks.
Moreover, the issue of financial stability is one of the hot topics for decision makers and
bank managers because financial stability contributes to improving the national economy.
It is also a magnet for capital and investors. The issue of financial stability began to gain
global attention in 1974, since the Basel 1 Accord. The number of research papers discussing
the determinants of financial stability is increasing.

However, there are limited studies that discuss the determinants of financial stability
in emerging countries, especially in Jordan. For example, Al Salamat and Al-Kharouf (2021)
select the study period from 2007 to 2016 where this period includes the recent financial
crisis, which might question the findings of their study; particularly the main point in the
study is testing the stability in the Jordanian banking sector. Thus, testing this issue during
the crisis period may not yield reasonable findings. Our paper, however, selects a different
and up-to-date period to yield more consistent results and avoid biased findings. Therefore,
this study is important because it sheds light on one of the emerging markets that lacks
these studies and examines the determinants of financial stability in Jordanian commercial
banks.

Secondly, the importance of the study also stems from the importance of the inde-
pendent factors used in this study. Although there are studies in Jordan that discuss the
relationship between financial stability and bank safety in Jordan, employing FMOLS
methodology such as (Almahadin et al. 2020), and another study created an indicator of
the financial stability consisting of basic factors such as capital adequacy, profitability and
liquidity (Al-Rjoub 2021). In addition, the determinants of stability included in our paper
are different from those papers, especially Al Salamat and Al-Kharouf (2021). The focus of
our paper is on the micro variables (bank-specific variables). Our study includes several
important determinants that the literature highlights as important factors that might affect
stability such as financial inclusion, small and medium enterprise loans in addition to
liquidity, funding, and credit risks, because all these variables provide important insights
for policymakers and bank managers. In addition, all these variables are not included in Al
Salamat and Al-Kharouf (2021). Moreover, Al Salamat and Al-Kharouf (2021) focus on the
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macro determinants such as GDP and inflation while ignoring other important factors as
those mentioned above.

Therefore, this study is the first to use various important independent variables to
examine the financial stability in Jordanian commercial banks. For example, the impact
of loans to SMEs in terms of their financial stability, especially because Jordan’s economy
is emerging in this country in which SMEs play a major role in financial stability due to
SMEs representing the largest portion of projects in Jordan. The study also discusses the
impact of financial inclusion on the stability of Jordanian commercial banks. Financial
inclusion is also an important topic in which all countries are concerned, because the more
diverse groups are included in bank services, the more this leads to achieving justice and
equality, as well as reducing the problems of unemployment and poverty. This study is also
important because it discusses other important variables such as capital adequacy, funding
risk, liquidity risk and credit risk. Thirdly, this study is important at the level of decision-
makers and bank managers in any country in terms of recognizing the most important
factors that play an important role in financial stability and enhance economic stability.
Finally, there is no study that examined the impact of all these important previous factors
together on financial stability. This study adds to the previous financial literature and
discusses variables that did not attract researchers’ attention, such as small and medium
loans and financial inclusion.

The rest of the paper is structured as follows. Following the introduction, Section 2
reviews the related literature and develops the study hypotheses. Section 3 details the data
and methodology employed in this paper. The study results and discussion are presented
in Section 4. The last section concludes the paper.

2. Literature Review and Hypotheses Development
2.1. Financial Inclusion (FI) and Banks’ Stability

Financial inclusion is an important aspect contributing to banking and economic sta-
bility and growth. Financial inclusion is the process of ensuring that all segments of society,
including vulnerable groups like weaker sections and low-income groups in particular
have access to the financial products and services they need in a fair and transparent
manner, and at a reasonable cost (Chakrabarty 2010). Thus, having access to safe, simple
and affordable sources of financing is recognized as a necessary condition for accelerat-
ing growth, creating equal opportunities, and reducing income disparities and poverty
(Serrao et al. 2012). Theoretically, it is suggested that FI is clearly capable of minimizing
agency issues and information asymmetries between creditors and debtors (Beck et al.
2014). Furthermore, FI can lead to higher stability since it is also capable of attracting
deposits from a large customer base, thus reducing the volatility of bank funding. FI-led
banks rely less on costly and riskier money market funds, which lowers return volatility
(Kacperczyk and Schnabl 2013). However, FI may also increase agency problems because of
the organization’s structure and wide range of products. When it becomes difficult for the
bank’s headquarters to maintain proper monitoring of the activities of branches, it reduces
a bank’s operating efficiency (Brickley et al. 2003).

The empirical evidence in this case is mixed. Ahamed and Mallick (2019) rely on a huge
sample including 2913 banks from 87 countries. The study reports a positive link between
FI and bank stability. In another cross-country study by Dienillah et al. (2018), the results
demonstrate how financial inclusion improves the financial sustainability of higher, middle-
income and lower-income countries. From Jordan, Al-Smadi (2018) employs macro-level
data over the period from 2006 to 2017. The findings reveal a strong positive correlation
between FI and inclusive financial growth and higher economic stability. However, Wang
and Luo (2022) examine the relationship between FI and banks’ stability from 36 emerging
countries, using data from 1500 banks over the period from 2004 to 2018. The findings
reveal that FI inclusion negatively affects banks’ stability. Jungo et al. report no significant
relationship between FI and banks’ stability using a sample from Latin American and
Caribbean (LAC) and Sub-Saharan African (SSA) countries.
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2.2. Small and Medium Enterprises (SMEs) Loans and Banks’ Stability

The importance of SMEs is well documented, particularly, in emerging economies. For
instance, in the MENA region, SME firms make up roughly 90% of all businesses and they
employ around 30% of the labor force (Nasr and Pearce 2012). In these economies, SMEs
significantly produce the majority of new jobs, hence, they play a critical role in reducing
unemployment rates, growing the economy, and alleviating poverty (Wang and Shihadeh
2015; Kumar and Rao 2015). The economic theory of entrepreneurship (Casson 1982), argues
that financial incentives are the primary drivers of entrepreneurship. These incentives
include access to knowledge about market circumstances as well as taxation policies,
industrial policies, sources of funding and raw materials, infrastructural accessibility,
investments, and marketing opportunities. According to this idea, SME company growth
is directly correlated with economic growth, which can only take place in an environment
where the macroeconomic structure of the nation’s economy is favorable.

By offering financial services, technology, and business solutions, banks significantly
contribute to the sustainability of SMEs. However, the literature documents that the main
barrier to SME growth is access to financial resources. In this regard, banks viewed SMEs as
a source of risk and as a threat to their stability. Since SMEs lack adequate collateral, there
are no specific financial services designed for them, and they lack qualified management,
advanced technology, and experienced personnel (Duygan-Bump et al. 2015; Shinozaki
2012; Beck and Demirguc-Kunt 2006). From another angle, Banks aim to reduce operational
risks by balancing their income sources and loan portfolios, which entails offering services
to consumers, SMEs, and businesses as well as making other types of investments, such
as deposits with other bigger financial institutions or joint ventures with other businesses
(Erdogan 2018). Empirically, Liang et al. (2017) examined the link between bank efficiency
and lending to SMEs and discovered a negative correlation. They contend that this is
because SMEs have more asymmetric information than their larger counterparts. However,
positive association between credits to SMEs and bank stability is also found. Shihadeh
et al. (2019) test the effect of banks’ credit to SMEs on credit risk using 15 Palestinian banks
during the period from 2006 to 2016. The study reports the positive effects of granting
credit and increasing loans to SMEs as these actions can promote the development and
sustainability of these businesses.

2.3. Capital Adequacy and FI Banks’ Stability

By definition, capital adequacy is understood to be the amount of money that a
financial institution needs and intends to keep in order to operate in a responsible and
prudent manner (Kishore and Pandey 2005). It is suggested that adequate capital is the
amount of capital that can successfully carry out the principal duty of preventing the failure
of the banking industry by absorbing losses. Thus, it is viewed as a means of offering
the highest level of protection against insolvency caused by the risk in the banking sector.
Backed by the buffer theory that was developed by Calem and Rob (1996), there is a strong
link between capital adequacy and bank stability. This theory argues that banks may
choose to keep a “buffer” of additional capital to lessen the likelihood of falling below the
legal capital requirements, particularly if their capital adequacy ratio is extremely volatile.
Kamran et al. (2019), using a sample from Pakistan over the period from 2007 to 2016, found
that the financial stability of commercial banks is increased by an increase in the capital
adequacy ratio. However, too high of a capital adequacy ratio will have a detrimental effect
on stability. Daoud and Kammoun (2020) used a sample across 22 countries and reported
the positive effect of capital adequacy on banks’ stability.

2.4. Liquidity Risk, Credit Risk, Funding Risk and Banks’ Stability

Liquidity risk and credit risk are among the important determinants of banking sector
stability. It is suggested that illiquidity of bank assets rises in response to an increase in
banks’ credit risk. Our theoretical perspective is directed by the financial intermediation
theory (Bryant 1980; Diamond and Dybvig 1983). Financial intermediaries play a crucial role
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in providing liquidity in the form of loan commitments. Banks influence the intermediation
process by reducing the information asymmetry between lenders and borrowers, as well as
through creating moral hazards and adverse selection (Holmström and Tirole 1998; Stiglitz
and Weiss 1992). Liquidity risk is defined by the Basel Committee on Banking Supervision
as the risk of not being able to fund asset growth or fulfill depositor commitments as a result
of a lack of liquid assets, while credit risk arises when a lender is susceptible to loss from
a borrower, counterparty or obligor who does not honor their financial commitments as
agreed (Colquitt 2007). The empirical findings seem to be mixed as to the effect of liquidity
and credit risks on banks’ stability. Adusei (2015) found a significant negative effect of
credit risk on the stability of the banking sector in Ghana, using quarterly data over 2009 to
2013. Ghenimi et al. (2017) employ a sample from 49 countries over the period from 2006 to
2013, and report that both liquidity and credit risks significantly lead to banks’ instability.
Zaghdoudi (2019) provides evidence from the Tunisian conventional banking sector, that
credit risk is found to negatively affect stability; however, liquidity risk has positive effect.

Another significant factor in determining bank stability is funding structure. Therefore,
choosing the optimal combination of bank funding should be carefully considered. Theo-
retical considerations put forth by Calomiris and Kahn (1991) claim that a bank’s stability
rises when proper monitoring of the bank’s funds and the best possible diversification of
the funding structure both increase. To encourage bankers to perform adequate monitoring,
it is advised that a portion of the bank’s funds be financed using equity. Meanwhile, the
bank’s use of debt in the wholesale capital markets illustrates its creditworthiness and
sends a clear message to its depositors. The “black side” of using non-deposit funding,
involves cost and risk (Huang and Ratnovski 2011). On the other hand, the bank’s stability
may be positively impacted by adding deposits in its funding structure. Customer deposits
are regarded as a more reliable source of funds since they are safe and secure (Shleifer and
Vishny 2010). Adusei (2015) investigates the relationship between funding risk and bank
stability empirically using a sample from Ghana. According to the data employed, banks
that depend more on deposit funding and have an effective deposit mobilization policy are
more stable. Lesmana (2021) uses a sample of 141 conventional Indonesian banks from 2004
to 2018. According to the study, funding risk has a significant positive impact on banks’
stability. A recent paper by Chai et al. (2022) examines how different types of risks affect
the stability of 15 Pakistani banks over the period from 2009 to 2020. The findings reveal
that both credit risk and liquidity risk are negatively related to bank stability, whereas
funding risk has no significant effect on stability.

Our hypotheses are based on the above discussion and six hypotheses as follows:

H1a. There is a statistically significant effect of financial inclusion on the stability of Jordanian
commercial banks.

H1b. There is a statistically significant effect of SME loans on the stability of Jordanian commercial
banks.

H1c. There is a statistically significant effect of capital adequacy on the stability of Jordanian
commercial banks.

H1d. There is a statistically significant effect of liquidity risk on the stability of Jordanian commercial
banks.

H1e. There is a statistically significant effect of credit risk on the stability of Jordanian commercial
banks.

H1f. There is a statistically significant effect of funding risk on the stability of Jordanian commercial
banks.
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3. Data and Methodology
3.1. Data

To examine the impact of financial inclusion, loans to SMEs, capital adequacy, funding
risk, liquidity risk and credit risk on the stability of Jordanian commercial banks, the study
sample was selected to include all 13 Jordanian commercial banks listed on the Amman
Stock Exchange. The sample was chosen to include all Jordanian commercial banks, while
Islamic banks were excluded because Jordanian Islamic banks are few in number, equaling
3 banks, and because the nature of the work of Islamic banks is relatively different from
the nature of the work of commercial banks. The study data was downloaded from the
annual reports published on the website of the Central Bank of Jordan1, Security Depository
Center2. This study is based on annual data and covers the time period from 2011 to 2018.
The time period starting from 2011 was chosen to avoid the period of the global financial
crisis in 2008, while the period through to and including 2018 was chosen to avoid the
impact of the Coronavirus pandemic. Table 1 provides descriptive statistics of the variables
used in this study, namely, stability as a dependent variable, while financial inclusion, loans
to SMEs, capital adequacy, funding risk, liquidity risk and credit risk are independent
variables.

Table 1. Descriptive Statistics.

Variables Average Maximum Minimum Standard
Deviation Skewness Kurtosis Observation

Bank stability
(Z-score) 5.78 15.47 0.21 4.01 0.943 2.90 91

Financial inclusion 0.12 0.32 0.02 0.08 0.669 2.12 91
Small and medium

enterprises 0.14 0.53 0.00 0.10 0.814 3.90 91

Capital adequacy 0.12 0.27 0.03 0.04 0.589 4.17 91
Funding risk 0.64 0.94 0.42 0.10 0.120 2.88 91
Liquidity risk 0.07 0.23 0.01 0.03 1.513 7.53 91

Credit risk 0.72 0.82 0.51 0.06 -0.969 3.63 91

Table 1 presents the statistical description for the study variables. The first variable
is BSTAB, which are measures that are used in the current study as a dependent variable
to measure the stability of Jordanian commercial banks. Based on kurtosis result, the first
measure has no outliers because it is less than 3. The average stability BSTAB is 5.78,
which confirms the relative stability of Jordanian commercial banks because the standard
deviation is 4.01.

The average financial inclusion (FI) in Jordanian commercial banks is relatively low
at 0.13. Looking at the maximum and minimum values, there is a big difference between
them at 0.32 and 0.026, respectively. This indicates that there are differences between
Jordanian commercial banks in the levels of financial inclusion. Average loans to small and
medium enterprises (SMEs) are also relatively low at 0.14. There are large differences in
the maximum and minimum values in loans for small and medium enterprises at 0.53 and
0.00, respectively.

Table 1 also shows that the average capital adequacy (CAR) of Jordanian commercial
banks is 12.75%. This CAR is classified according to Basel A as being within excellent
capital adequacy because it is higher than 12%. Standard deviation of CAR is 4.08%, which
indicates that the fluctuation in capital adequacy is a little less than the average. Thus,
Jordanian commercial banks have a stable, non-volatile significant capital adequacy. The
kurtosis is 4.17, which indicates the presence of some extreme Jordanian commercial banks
in the CAR. Maximum and minimum values confirm the existence of these extreme values
through the minimum value of 3.36% and the maximum value of 27.83%. The average
funding risk (FRISK), liquidity risk (LRISK), and credit risk (CRISK) are relatively low
compared to the standard deviation of each factor, except for CRISK.
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Figure 1 shows that most of the Jordanian commercial banks were relatively stable
during the period from 2011 to 2018. All of these banks achieved a Z-score above 1.
However, it is clearly noted that the stability of Jordanian commercial banks varies from
one bank to another. For example, Invest Bank, Bank of Jordan, the Housing Bank and Arab
Banking Cooperation achieved the highest average stability, while the Arab Bank, Jordan
Ahli Bank, Capital Bank of Jordan and Jordan Commercial Bank were less stable than other
banks. Therefore, differences exist between Jordanian banks and their levels of stability.
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3.2. Methodology

This study uses stability as a dependent variable. In contrast, six independent variables
are used, namely, financial inclusion, loans to small and medium enterprises, profitabil-
ity, capital adequacy, funding risk, liquidity risk, and credit risk. These dependent and
independent variables are explained in detail in the next section.

3.2.1. Stability (Z-Score)

The stability of Jordanian commercial banks is considered the main dependent variable
used in this study. It was measured by Z-Score. This indicator, based on Demirgüç-Kunt
and Huizinga (2010) takes into account profitability, leverage and volatility at the same
time. Köhler (2015) indicated that the higher the Z-score, the more stable the bank would
be and its low risk exposure to insolvency. The Z-score represents the bank’s ability to
withstand losses, and the greater Z-score indicates greater bank stability and lower risks
(Iannotta et al. 2007; Liu et al. 2013). The Z-Score indicator is used in this study because it is
a commonly used measure in the financial literature, as it is easy to calculate, and its data is
easy to obtain (Adusei 2015). It has been calculated as:

Z − score (BSTAB)it =

[
ROAit +

Eit
Ait

σROAip

]
(1)

where:

Z − score (BSTAB)it = Stability of bank i in time t,
ROAit = Return on assets of bank i in time t,
Eit = Equity of bank i in time t,
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Ait = Assets of bank i in time t,
σROAip = Standard deviation of return on assets of bank i in full time period p.

3.2.2. Financial Inclusion (FI)

One of the main determinants used in this study is financial inclusion. The study
followed the Sarma (2008) methodology, which uses the financial inclusion measure based
on several measures that have many advantages. (1) The information used in the various
dimensions of financial inclusion must be measurable. (2) This measure provides the
ability to compare between states or between regions within countries during a certain
period of time. (3) This indicator is useful in examining the academic issues related to
financial inclusion that have been raised in the extensive financial literature (Sarma 2008).
Financial inclusion was measured in this study through its development and reliance on
three dimensions, and each dimension takes several aspects. Accessibility or penetration of
banks, indicates the number of loan accounts per 1000 citizens. Banking usage refers to the
ratio of credit and deposits to GDP, with the possibility and availability of banking services.
The construction of the financial inclusion index was done using three dimensions based
on the available data from the Jordanian commercial banks. The first dimension is related
to bank availability that is measured by: a-Number of branch networks/100,000 adults
b-Number of ATMs/100,000 adults. The second measure is related to bank accessibility
that is measured by: a-Total number of loan accounts/1000 adults. The last dimension is
related to bank usage that is measured by: a-Total banks credits/GDP (%) b-Total banks
deposits/GDP (%). In our study we modify the model of Sarma (2008) to be applicable to
our data i.e., the Jordanian banking sector.

The following equation was used to calculate each dimension:

di =
Ai − mi
Mi − mi

(2)

where:

Ai = Actual value of dimension i
mi = Minimum value of dimension i
Mi = Maximum value of dimension i

Equation (2) indicates that the value of each dimension is 0 ≤ di ≤ 1, zero is the worst,
while 1 is the best in terms of achievement in this dimension. There are many dimensions
including penetration, usage and availability. Therefore, this study uses (d1, d2, d3 . . . dn),
with the same methodology of Sarma and Pais (2011) who use the lower and upper values
of the dimensions. Each dimension has a weight assigned as follows: Availability Index 0.5,
Usage Index 0.5, and Access Index 1. After giving the dimensional weights, the financial
inclusion is calculated as follows:

FI = 1 −

√
(1 − pi) 2 + (0.5 − ai)

2 + (0.5 − ui)
2

w 2
1 + w 2

2 + w 2
3

(3)

where pi, ai and ui = The weighted dimension indices accessibility, availability and usage,
respectively. Dimension information is counted between 0 and 1. In short, 0 indicates total
financial exclusion, while 1 indicates total financial inclusion in the economy.

Figure 2 shows the average financial inclusion for the period from 2011 to 2018. The
banks are ranked in descending order in terms of the degree of stability, from most to least,
to be consistent with Figure 1. There are important points shown in Figure 2 and they
are as follows: First, although Jordanian commercial banks have a low rate of financial
inclusion as it does not exceed 30% at best; there are significant differences between them.
Second, the most stable banks such as Invest Bank and Bank of Jordan have the lowest
financial inclusion ratios, while the least stable banks such as Arab Bank have relatively
large financial inclusion. In summary, Figure 2 shows that Jordanian commercial banks
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have low percentages and differences in financial inclusion rates. In addition, more stable
banks do not mean that they are more financially inclusive and vice versa.
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3.2.3. Small and Medium Enterprises (SMEs) Loans

Loans to small and medium-size enterprises as a percentage are divided by the total
outstanding loans of commercial banks (Morgan and Pontines 2014). It can be calculated
as:

SMEs =
LSMEsit

TLit
(4)

where:

LSMEsit = Loan to small and medium enterprises of bank i in time t,
TLit = Total loans of bank i in time t,

3.2.4. Capital Adequacy (CAR)

The capital adequacy ratio (CAR) is one of the important ratios that indicate the bank’s
ability to run efficiently. It is a percentage that provides the bank with the ability to bear the
risks of any risky financing or productive assets (Yudha et al. 2017). Therefore, increasing
the capital adequacy ratio improves the bank’s performance (Pramudyani and Hartono
2018; Zulifiah and Susilowibowo 2014). The capital adequacy ratio can be formulated as
follows:

CAR =
Cit

WACCit
(5)

where:

Cit = Total capital of bank i in time t,
WACCit = Weighted average cost of capital of bank i in time t.

3.2.5. Funding Risk (FRISK)

This measure considers deposits and equity to the standard deviation of deposits
over total assets. This variable is considered important because banks finance commercial
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activities, especially retail traders, with customer deposits (Köhler 2015). Thus, stability
can be positively affected by funding risk. It is calculated as follows:

FRISKit =

[ DEPit
TAit

+ Eit
TAit

σ(DEPit/TAip)

]
(6)

where:

FRISKit = Funding risk of bank i in time t,
DEPit = Deposit of bank i in time t,
Eit = Equity of bank i in time t,
TAit = Total assets of bank i in time t,
σ(DEPit/TAip) Standard deviation of the deposit of bank i in time t -to- total assets of bank
i in full time period p.

3.2.6. Liquidity Risk (LRISK)

Liquidity risk is calculated by taking the total credit facilities divided by the total
deposits. High liquidity risk in the bank leads to a decrease in the bank’s stability (Setiawati
et al. 2017). It can be calculated as follows:

LRISK =
TCit
TDit

(7)

where:

TCit = Total credits of bank i in time t,
TDit = Total deposits of bank i in time t.

3.2.7. Credit Risk (CRISK)

The non-performing loans (NPL) mean credit risk. This ratio is measured by bad debt
divided by total credit. This ratio measures the degree of credit risk facing the bank as a
result of the volatility of the borrowers’ conditions (Yudha et al. 2017). An increase in this
percentage indicates an increase in non-performing loans in the bank, and thus the bank
may approach bankruptcy. It can be calculated as follows:

CRISKit =
BDit
TCit

(8)

where:

CRISKit = Non-performing loans (NPL) or credit risk of bank i in time t,
BDit = Bad debt of bank i in time t,
TCit = Total credit of bank i in time t.

3.3. Method

In order to examine the determinants of stability of Jordanian commercial banks, panel
data is used in the current study for the period from 2011 to 2018. Several pre-tests are
conducted to check that the data fit the model used. The panel data based on the pooled
effects model has been adopted to measure the determinants of stability of Jordanian
commercial banks. The panel data is suitable for analyzing this data because it considers
time series across a range of banks as follows:

Z − score = α1 + β1FIit + β2SMEsit + β3CARit+
β4FRISKit + β5LRISKit + β6CRISKit + εit

(9)

where:

Z − score = bank stability,
FIit = financial inclusion of bank i in time t,
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SMEsit = small and medium enterprises loans of bank i in time t,
CARit = capital adequacy ratio of bank i in time t,
FRISKit = funding risk of bank i in time t,
LRISKit = liquidity risks of bank i in time t,
CRISKit = non-performing loans or credit risk of bank i in time t,
α1 = intercept,
β1, . . . , β9 = the coefficients of explanatory variables,
εit = the residual errors.

4. Results and Discussion

Before discussing and analyzing the results of this study, pre-tests were conducted
such as unit root, correlation between independent variables, serial correlation test and
Hausman test. This study then adopted the appropriate method for data analysis.

4.1. Unit Root Test

The Levin et al. (2002) test is usually used to examine panel data because it takes
into account the time period across several companies or banks. This test examines the
stationarity of time series. If the time series is not stationary on the level, then the differences
are taken as the first difference or the second difference. Greene (2000) indicated that the
alternative hypothesis is accepted if the time series are stationary. Table 2 shows that all
variables are stable at the level and statistically significant. Therefore, this study adopts
the level for these variables because the test in Table 2 showed that they are all stationary
at the level and statistically significant. This study accepts the alternative hypothesis and
indicates that the time series for the study variables are stationary at the level.

Table 2. Unit Root Test result.

Variables Level (Intercept) p-Value

Z-score −2.35185 0.0093
FI −27.9414 0.0000

SMEs −2.48728 0.0064
CAR −7.17798 0.0000

FRISK −15.6649 0.0000
LRISK −3.10599 0.0009
CRISK −7.57931 0.0000

4.2. Correlation Test

To check that the independent variables do not influence each other, the correlation
between the independent variables is tested. Based on Gujarati (2021), which indicates that
the multi-collinearity occurs when the correlation between two variables is more than 80%.
Looking at Table 3, the correlation between all the independent variables is very small.
The highest correlation is between FI and FRISK at 0.75, which is less than 80%. Therefore,
this study concludes that there is no multi-collinearity problem among the independent
variables used in this study.

Table 3. Correlation Matrix.

Probability FI SMEs CAR FRISK LRISK CRISK

FI 1
SMEs −0.21 ** 1
CAR 0.06 −0.28 * 1

FRISK 0.75 * −0.33 * 0.18 *** 1
LRISK −0.06 −0.35 * 0.05 0.01 1
CRISK −0.11 −0.06 −0.05 −0.20 0.23 ** 1

Note: *, **, *** indicate statistical significance at 1%, 5%, and 10%, respectively.
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4.3. Discussion Results

Table 4 shows the impact of FI, SMEs, CAR, FRISK, LRISK, CRISK, on the stability
of Jordanian commercial banks for the period from 2011 to 2018 using annual data. For
the model used in this study, the results of the Lagrange multiplier (LM) tests showed
that it is not statistically significant. Thus, this study adopts the pooled effects model. In
addition, the heteroskedasticity test shows that it is statistically significant, and the problem
of heterogeneity exists. Thus, the Panel EGLS (Cross-section) has been used to solve this
problem. All variables have been regressed as either dependent or independent with log to
solve the problem of autocorrelation.

Table 4. The Stability Regression Results.

Independent
Variables

Stability (D Z-Score) Stability (D Z-Score) Stability (D Z-Score)

Pooled Effects Fixed Effects Random Effects

Coefficient p-Value Coefficient p-Value Coefficient p-Value

C −0.070143 0.0405 0.017084 0.9537 0.022495 0.9055
D (FI) −11.58157 0.0116 −16.49949 0.1465 −10.83973 0.1611

D (SMEs) 1.491396 0.0331 2.632085 0.1052 2.438102 0.0249
D (CAR) 15.48470 0.0000 20.84580 0.3063 20.51527 0.0169

D (FRISK) −0.018058 0.3895 0.013000 0.7777 0.012995 0.7753
D (LRISK) −1.141995 0.1745 −2.150695 0.4666 −2.256527 0.2673
D (CRISK) −13.77385 0.0045 −13.91798 0.0177 −14.31755 0.0010

Adjusted R2 %29.82 %−0.061 %6.85
F-test (p-value) 5.028978 (0.0000) 0.752452 (0.7435) 1.944403 (0.0853)

LM Test (p-value) 3.799736 (0.0513)
Durbin-Watson Test 2.06 2.38 2.24

Hausman Test (p-value) 1.851821 (0.9328)
Period included 6 6 6

Cross-section 13 13 13
Obs. 78 91 91

The value of adjusted R2 for the model is %84.03. This indicates that the independent
variables used in this study are able to explain %84.03 of the variation in the dependent
variable, which is stability. The F-test shows that it is statistically significant, indicating the
appropriateness of the model used.

Table 4 shows that the coefficient of financial inclusion (FI) is negative and statistically
significant in the model of stability. This result indicates that the relatively high stability of
Jordanian commercial banks suffers from low financial inclusion ratios. On the other hand,
the less stable Jordanian commercial banks have relatively high financial inclusion ratios.
There is another explanation; financial inclusion may enhance agency problems arising from
the organization’s structure and diversity of services. Consequently, it becomes difficult for
the bank’s head office to efficiently monitor the activities of the branches, which negatively
affects the efficiency of the bank’s operation. This result is consistent with the results of
Wang and Luo (2022) who found that FI inclusion negatively affects banks stability using
data comprised of 1500 banks from 36 emerging countries over the period from 2004 to 2018.
Small and medium enterprise (SMEs) loans have a positive effect and statistical significance
on the stability of Jordanian commercial banks in the bank stability model. This indicates
that loans provided to small and medium enterprises achieve success and contribute to
the stability of Jordanian commercial banks. This positive effect is not surprising since
over 90% of all businesses in Jordan are small and medium-sized. Businesses operating
in various economic sectors retain around 60% of the labor force and provide about 50%
of the GDP. This illustrates the necessity of giving these institutions careful consideration
and supporting efforts to remove obstacles to their growth so they can collectively serve
as a major engine of growth in the diversification of the nation’s economy. This result is
in line with the results of Shihadeh et al. (2019) who determined that development and
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sustainability of 15 Palestinian banks is positively affected by credit to SMEs during the
period from 2006 to 2016.

The coefficient of capital adequacy ratio is positive and statistically significant at
the 1% level in all models used in this study. Therefore, capital adequacy positively and
statistically affects the stability of Jordanian commercial banks. This result is consistent
with the buffer theory developed by Calem and Rob (1996). Capital adequacy helps absorb
losses in the banking industry and protects against the risk of bankruptcy (Daoud and
Kammoun 2020). This result is consistent with many studies such as Kamran et al. (2019).

Funding risks, liquidity risks, and credit risks negatively affect the stability of Jor-
danian commercial banks, but their coefficients are small and not statistically significant,
except for credit risks, which are economically and statistically significant in the model.
The model of stability indicates that there is a problem in Jordanian commercial banks on
the side of loans in terms of increasing defaults of customers in repaying loans, or there
are many withdrawals of deposits. This result related to credit risk is in agreement with
previous studies such as Adusei (2015), Ghenimi et al. (2017) and Zaghdoudi (2019).

4.4. Robusness Checks

As a robustness check for the results in Table 4, we regressed the variables again to
check the endogeneity problem by making the residual errors for each independent variable,
along with the other independent variables in the equation in Table 5. In other words,
residual errors were calculated for each variable by making the independent variable in the
equation as follows FI C. Then we inputted the residual errors of the independent variable,
instead of the independent variable, to know whether there is an effect of the errors of the
independent variable on the dependent variable, which is the bank stability. The results in
Table 5 confirmed that the model does not have endogeneity problem because the residual
errors for each independent variable have no statistical significance.

Table 5. A robustness Check for the Stability Regression Results.

Dependent Variable
Bank Stability (Z-Score)

Pooled Effects

Independent Variables Coefficient Std. Error p-Value

C 2.277733 0.854643 0.0092
Residual Errors of FI −3.326093 7.582178 0.6620

Residual Errors of SMEs 2.252472 1.637658 0.1742
Residual Errors of CAR 4.104128 5.723315 0.4761

Residual Errors of FRISK 0.050703 0.084589 0.5512
Residual Errors of LRISK −1.927464 2.207264 0.3861
Residual Errors of CRISK 2.132999 9.059717 0.8147

5. Conclusions

The 2008–2009 global financial crisis redirected attention to the stability of the banking
sector in all countries. The stability of the banking sector is very important because it
provides countries with financial reserves and is reflected in macroeconomic stability.
Preliminary descriptive statistics indicate that Jordanian commercial banks are relatively
stable. Using panel data based on a pooled model, this study is conducted using all
13 Jordanian commercial banks for the period from 2011 to 2018. This paper aims to
examine the determinants of the stability of Jordanian commercial banks.

The results of the study indicate that financial stability is negatively and positively
affected by some factors. The factors that significantly affect the stability of Jordanian
commercial banks positively and statistically include loans directed to small and medium
enterprises and capital adequacy because it absorbs losses, thus increasing the stability
of banks. On the other hand, the financial stability of Jordanian commercial banks is
significantly affected negatively and statistically by several factors including financial
inclusion, liquidity risks and credit risks.
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To increase the stability of Jordanian commercial banks, requires that bank managers
abide by the requirements of Basel II related to capital adequacy to ensure it is not less than
12%. There is also a need to direct more loans to small and medium enterprises because
of their positive impact on the stability of banks. On the other hand, trying to adhere to
sufficient liquidity ratios, and asking customers to provide more guarantees on the loans
they take in order to reduce liquidity and credit risks and increase the stability of Jordanian
commercial banks.

The negative impact of financial inclusion on the stability of Jordanian commercial
banks can be explained by the relatively low rates of financial inclusion in Jordan and
the high levels of stability in Jordanian commercial banks. In addition, some banks with
relatively high financial stability have very low financial inclusion and vice versa. Therefore,
the main recommendation of this study related to the negative impact of financial inclusion
on the stability of Jordanian commercial banks is as follows: banks that enjoy financial
stability such as Invest Bank, Bank of Jordan, Arab Banking Corporation, Bank Al Etihad
and Arab Jordan Investment have very low financial inclusion rates and must accelerate the
increase in the rate of financial inclusion. On the other hand, Jordanian commercial banks
that have relatively high rates of financial inclusion, such as Arab Bank, must monitor and
reduce the operating expenses and costs resulting from financial inclusion.

Limitations of the Study

1. The study period continued until 2018 because some of the basic variables used in
the study, such as financial inclusion are related to electronic services that became
widely used in 2019 and during the Coronavirus pandemic. Therefore, the study was
stopped until 2018 to avoid the bias in the results of the study.

2. The sample size of the study is small, because the number of Jordanian commercial
banks is only 13.
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