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ABSTRACT

This paper investigates the impact of bank regulatory capital on Islamic bank risk using
bank-level data from 29 countries covering the period from 2004 to 2020. Applying the
generalized method of moments technique on dynamic panels, we discover that on
average Islamic bank regulatory capital ratios exceed the level required by Basel III.
The findings provide evidence in support of the moral hazard hypothesis; that is, there
is a negative relationship between capital and risk. They indicate that Islamic banks
are better protected against risk when they fulfill Basel III and IFSB regulatory capital
requirements. According to our findings, authorities that aim to improve the financial
stability of the banking industry should reinforce their policies and oblige banks to
adhere to regulatory capital requirements during crises such as Covid-19. Finally, we
observe that different risk indicators have diverse correlations with regulatory capital,
and that the findings are robust across a variety of estimation methodologies.
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I. INTRODUCTION

1.1. Background

The response of the financial system to the Covid-19 outbreak has been the first
global test of Basel III, which has been in place since the global financial crisis
(GFC) (2007-2008) (Hernandez de Cos, 2022). In this context, scholars, regulators
and industry participants have expressed interest in whether the Basel I1I reforms
that have been implemented thus far have achieved their intended goals. Basel I1I
seeks to address the shortcomings of Basel I and Basel II, which were manifested
clearly during the GFC of 2007-2008, and to improve regulation, supervision and
risk management within the global banking sector (BCBS, 2022). However, most
of the empirical research to date has been centred on the relationship between
capital and risk, and uses non-risk-based traditional capital ratios rather than the
risk-based Basel Il regulatory capital ratios (Abbas, Ali, Yousaf & Wong, 2021;
Alsharif, 2021). The primary objective of this study is to determine how Basel III
capital ratios influence Islamic bank risk.

The results of previous research, including international studies by Bitar,
Pukthuanthong & Walker (2020) and Saleh and Abu Afifa (2020); regional research
by Le et al. (2020) and Lileikiene et al. (2021); and national findings by Khang et
al. (2022) and Ogunmola et al. (2022) offer crucial insights into the profitability
or efficiency of banks. Despite the persistent risk posed by Covid-19 to the global
financial system and the enduring discussion concerning Basel Ill reforms, empirical
studies that investigate the impact of the new Basel III capital requirements on the
risk of Islamic banks globally remain scarce. To fill this gap, this study evaluates
the impact of Basel III capital requirements on Islamic bank risk globally. Previous
research provides little evidence regarding the effect of Basel III enhanced capital
ratio requirements on the risk of Islamic banks. Examples of regional studies on
capital and risk include those of Ben et al. (2019), Louhichi et al. (2020), Mateev et
al. (2022) and Mateev and Bachvarov (2021) in the MENA region, and and Alam et
al. (2019) and Alsharif et al. (2019) in Asia and the Gulf Cooperation Council (GCC).
Rather than capital ratio and risk, some global studies have examined the impact
of endorsing the new Basel III liquidity reforms (Ashraf et al., 2016; Mahmood
et al.,, 2018) and analyzed the impact of banking regulation and supervision on
efficiency and risk taking (Alam, 2013).

This research is also pertinent for various reasons. First, the traditional non-
risk-based capital ratio is defined differently than the risk-based ratio (Bitar et al.,
2016). The Basel Committee on Banking Supervision (BCBS) sets the risk-based
capital ratio for all banks around the world; the ratio is also known as the regulatory
capital ratio (Tier 1 plus Tier 2 capital to risk-weighted assets). The non-risk-based
capital ratio refers to the ratio of total capital to total assets. According to Basel III
requirements, the regulatory capital ratio must be a minimum of 8% (BCBS, 2022;
IFSB 23, 2021). In addition, banks are required to maintain a capital conservation
buffer (CCB) of 2.5% and a countercyclical buffer (CCyB) of 1-2.5% (BCBS, 2022;
IFSB 23, 2021). Based on data availability, this study conducts an empirical analysis
and focuses on investigation of the Basel III total capital ratio of 8% plus a buffer of
2.5%. Overall, the impact of the capital adequacy ratio (10.5%) on Islamic bank risk
is a significant research topic, necessitating empirical investigation.
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Second, the subprime crisis of 2007-2008 raised fundamental questions about
bank capital quality and bank risk (Berger & Bouwman, 2013). Post-crisis reform
proposals focus on how capital regulation should change to prevent future crises
(BCBS, 2010a). Policymakers, regulators, industry participants and academics are
interested to know if capital regulation has affected bank risk differently during
the GFC and Covid-19 than in normal times, and if Basel III has changed the risk
taking of Islamic banks. In line with the operations of Islamic banks, the IFSB
has issued several standards and guidance notes on Islamic banking financing
and risk management. For example, the most recent version (IFSB 23, 2021) was
released in 2021. In the risk management standards (IFSB GN-2, 2010; IFSB1, 2005),
risk profile is divided into six categories, each with its own definition and relevant
requirements, such as credit risk (CR) and market risk (MR), Liquidity Risk(LR),
Operational Risk(OR) or Non-Shari'ah Compliance Risk (NSCR), Equity Investment
Risk(EIR), and Rate of Return Risk(RRR). In accordance with financing standards
(IFSB 15, 2013; IFSB 23, 2021; IFSB2, 2005), the minimum capital requirements
for Islamic financing assets are divided into nine classes, each of which takes
different types of risk into account (see Appendix A). Accordingly, it is noted that
commodity Murabahah, Musharakah and diminishing Musharakah, and Mudarabah
are the three riskiest contracts out of the nine employed by Islamic banks. Due to
the importance of the variation in these risk contracts, it is essential to conduct
empirical research on how Basel III international capital standards affect Islamic
bank risk.

Third, another consequence of the GFC has been the rapid expansion of Islamic
banking, a banking system based on the principles of non-interest-bearing deposit
accounts and profit-sharing investment contracts (henceforth PSIA) (IFSB, 2016).
PSIA is the most prevalent technique which Islamic banks can use to obtain capital,
whereas conventional banks rely mostly on interest-bearing deposits (Abdel Karim
& Archer, 2013a). The BCBS has designed a framework for conventional banks, but
this does not consider certain elements of Islamic banks, such as the PSIA (Ashraf
et al., 2016). For this reason, the IFSB has established prudential rules, which
include prescriptions for adapting conventional capital requirements for Islamic
financial institutions (IFSB 23, 2021). It is noted that the rules for PSIA, Sukuk,
Musharakah, Salam, Istisna’a, and Qard-al-Hassan, for instance, are quite distinct
(Ashraf et al., 2016) (see Appendix B). To develop better knowledge of how Basel
[l international standards effect Islamic banks and to address gaps in the available
evidence, regulatory capital and risk based on these contracts need to be examined
further (Bitar, Kabir Hassan, Pukthuanthong, & Walker (2018).

1.2. Objective

The main objective of this paper is to investigate how the regulatory capital ratio
affects the risk of Islamic banks. It contributes to the literature in several aspects.
First, it arrives at results based on the updated data set from 2004 to 2020, and
compares this to previous studies that employed data during Basel II, such as
those of Abbas et al. (2021), Bitar et al. (2016), Bitar et al. (2018), Lee & Hsieh (2013),
Mateev et al. (2022) and Mateev & Bachvarov (2021). Second, in a comparision of
regional studies (Ashraf et al., 2016; Bitar et al., 2017; Mateev & Bachvarov, 2021)
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we examine how the BCBS and IFSB regulations impact the risk of Islamic banks
globally in terms of the Basel Il risk-based capital ratio. This will contribute greater
understanding of the global impact of Basel III on Islamic banking. Third, our
research is unique because we make a comparison and investigate the effect that
the Basel accords have on the risk of Islamic banks using six different risk proxies,
thus extending the studies of Bitar et al. (2018), Harkati et al. (2020c), Mateev et
al. (2022), Mateev et al. (2022) and Mateev and Bachvarov (2021). To assess the
persistence of risk, dynamic panel methods are used to examine the panel data. This
enables us to conduct reliable testing; identify the risk proxy that is appropriate for
Islamic banks worldwide; and provide robust results. In brief, the findings of this
study will enhance regulators” and the banking industry’s understanding of the
implications of Basel III on Islamic banks in various jurisdictions.

The paper is divided into five sections. The first section is the introduction,
while the second section discusses the relevant literature. The third section
explains the data sample and model, the fourth section assesses the findings, and
the fifth section presents the conclusion.

II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

Abbas and Younas (2021), Bitar et al. (2016), Lee & Hsieh (2013) and Mateev et al.
(2022) contend that the regulatory and moral hazard paradigms can be utilized
to provide an explanation of the relationship between capital and risk. The
regulatory theory asserts that there is a positive association between capital and
risk, whereas the moral hazard assumption proposes that capital works to reduce
banks’ exposure to risk.

Several studies have documented a positive relationship between bank
regulatory capital and bank risk. Bitar et al. (2016) and Bitar et al. (2018) investigated
the relationship between regulatory capital and credit risk using loan loss reserve
as a proxy for bank risk in the Middle East and North Africa (MENA) and the
Organisation for Economic Co-operation and Development (OECD) regions
between 1999 and 2013, finding the relationship to be positive. Abbas and Ali
(2020), Abbas and Bashir (2021) and Saif-Alyousfi and Saha (2021) used the GMM
technique and adopted data from the GCC region, the United States and Japan.
They employed non-performing loans and loan loss provision as their measures
of credit risk and obtained similar results.

Even when using different risk proxies and samples from international
markets, the positive capital — risk relations was further reaffirmed by Abbas
and Ahmad (2021) and Ben Jedidia (2020); more specifically, they discovered a
positive correlation between liquidity risk and bank capital. In addition, Akhtar et
al. (2021) conclude that there is a positive relationship between bank insolvency
risk and capital ratio in Pakistan. Studies by Abbas et al. (2021) and Abbas and
Bashir (2021) with bank samples of 942 and 507 respectively. and covering the
periods of 2002-2018 and 2001-2020, also reached a similar conclusion concerning
the link between prudential capital and financial institution overall risk for the
United States and Japan.

In accordance with Shariah instructions on issues involving finance and
economy, Islamic banks apply their own distinct business model and set of guiding
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principles (Jawadi, Cheffou & Jawadi, 2016; Jawadi, Cheffou, Jawadi & Louhichi,
2016). According to the fundamental tenet, by applying non-interest-based profit
and loss sharing (PLS) principles to investment account holders (IAHs), Islamic
banks could theoretically boost their profit margins. However, since IAHs would
be liable for losses, doing so would reduce the value of deposits. Consequently,
the associated risk is increased because the managers and owners might indeed
continue to seek additional IAHs and engage in increased leverage. The empirical
findings that support these insights are provided by Abudu-Rahman (2019), Ben
Jedidia (2020), Isnurhadi et al. (2021), Mateev et al. (2022) and Wahab et al. (2017),
who employed different samples, methodologies and risk indicators.

According to Bitar et al. (2016) and Lee and Hsieh (2013), regulatory costs,
the unforeseen consequences of minimum capital requirements, managers’ risk
aversion, or avoiding bankruptcy costs could all lead to a positive correlation
between capital and risk. A positive relationship between capital and risk is
also referred to as the “regulatory hypothesis” (Mateev et al., 2022 ; Bitar et al.,
2018), which means that regulators encourage banks to enhance their capital in
proportion to the amount of risk they take. Therefore, we propose the following
hypothesis:

H1. The capital ratio is positively related to Islamic bank risk.

However, recent research also indicates that capital and risk are negatively
related. Using non-performing loans to gross loans (NPLGF) as a proxy for credit
risk, Mutarindwa et al. (2020) discovered a negative relationship between capital
and bank risk using a regional dataset of 606 African banks and the fixed-effect
panel estimator. Using GMM, Asharaf, Arshad & Hu (2016) obtained the same
results for a sample of 25 banks in Pakistan, while Abbas and Younas (2021)
achieved the same outcomes for a data set of 923 banks in the United States. Lee
and Chih (2013) also report a negative relationship for large banks in China.

Considering Islamic banks at a more practical level, it becomes clear that they
are unable to continuously channel losses to IAHs. This is because in the long run
investors will stop investing in them. In accordance with Bitar et al. (2018), IAHs
might decide to withdraw their funds, which would create liquidity and solvency
issues. Maintaining profit smoothing reserves is one way for Islamic banks to
address the issue. Because of this, Islamic financial institutions may choose to keep
greater capital ratios than their rivals to safeguard themselves from any possible
future instability issues that may arise. Therefore, according to Demirguc-Kunt
et al. (2013), a greater level of capital quality compels banks to cover losses with
resources beyond themselves, rather than relying on funds provided by the public
sector.

The moral hazard hypothesis may explain why capital has a negative impact
on bank risk. Because depositors are protected by deposit insurance, in general
unregulated financial institutions have a propensity to take excessive risks in
the interest of maximizing shareholder value, even when doing so comes at the
expense of their customers (Bitar et al., 2016). Moreover, undercapitalized banks
expose themselves to a significantly higher risk of abusing the various existing
flat deposit insurance programs ( Lee & Hsieh, 2013). Depositors, on the other
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hand, are no longer actively involved in the process of monitoring bank financing
because their money is safe (Bitar et al., 2016). The moral hazard hypothesis is
supported by the literature (Alsharif, 2021; Ghenimi et al., 2021; Harkati et al.,
2020c; Isnurhadi et al., 2021; Mateev et al., 2022; Misman & Bhatti, 2020), which
indicates that capital has a negative effect on bank risk in the context of Islamic
banks. The hypothesis formulated is therefore:

H2. The capital ratio is negatively related to Islamic bank risk.

It is important to highlight that notable crises, such as the global financial crisis
and Covid-19, have had an impact on the activity and risk of banks. In line with
Abbas and Ali (2020), Ben Jedidia (2020) and Ghenimi et al. (2021), the following
hypothesis is posited:

H3. The impact of the regulatory capital ratio on the risk of Islamic banks differs
between crisis and normal times.

Finally, the Basel III agreement has the potential to negatively affect Islamic
financial institutions because of their lack of experience and effectiveness inliquidity
management, as well as the fact that the Shari’ah principle places restrictions on
the use of loans and collateral devices by Islamic financial institutions, which limits
their flexibility. With consideration of previous results in the literature (Hamadi
et al., 2016; Jutasompakorn et al., 2021; Lim & Yong, 2017), there will be a different
impact of regulatory capital on bank risk during the Basel II and Basel III eras. As
a result, the following hypothesis is proposed to account for this possibility:

H4. The impact of the regulatory capital ratio on the risk of Islamic banks will differ
between the pre-Basel III and post-Basel 111 stages.

III. METHODOLOGY

3.1. Data

The Fitch Connect database served as our main data source (Harkati et al., 2020a,
2020b, 2021; Ibrahim, 2020). The World Bank World Development Indicators World
Bank provide macroeconomic information such as on domestic credit to private
sector (DCPS) and the GDP growth rate. This study employed a panel dataset
comprising 105 Islamic banks from 29 different nations covering the period 2004 to
2020. If a bank did not have three consecutive years of data, it was removed from
the sample (Bitar et al., 2018; Lee & Hsieh, 2013). The Basel III variable data must
also be presented. In addition, we only included banks that were in operation
through the 2019-2020 financial year.

3.2. Variable Construction

Dependent variables (risk). The study considered six risk measures of Islamic
banks for the purposes of robustness. First, three ratios were used to measure credit
risk, which was intended to measure the financing quality of Islamic banks: that is,
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the financing loss reserves to gross financing ratio (FLRGF) (Bitar et al., 2016; Bitar
et al., 2018; Mateev et al., 2022); the non-performing financing to gross financing
ratio (NPFGF) (Abbas & Bashir, 2021; Abbas & Younas, 2021; Mateev et al., 2022;
Mutarindwa et al., 2020); and the financing loss provision to gross financing ratio
(FLPGF) (Alsharif, 2021; Isnurhadi et al., 2021; Saif-Alyousfi & Saha, 2021), with
higher values indicating poorer financing quality. Second, we used bank liquidity
risk, measured as the ratio of liquid assets to total assets (LATA) (Abbas, Ali, &
Ahmad, 2021; Abudu-Rahman, 2019; Ghenimi et al., 2021; Siddika & Haron, 2020).
This ratio indicates the liquidity available to meet expected and unexpected cash
demands, with higher values indicating lower liquidity risk. Third, we utilized
a common measure of insolvency risk, the Z-score. This captures the insolvency
of a bank by combining the accounting measures of leverage, profitability and
volatility of return (Akhtar et al., 2021; Mateev et al., 2022). A bank with a high
Z-score is more stable. When the indicator of insolvency risk is high, there is less
chance of default. Finally, the ratio of risk-weighted assets to total assets was used
to determine total risk (Abbas, Masood, et al., 2021; Abbas & Bashir, 2021; Jacques
& Nigro, 1997).

Capital ratio. The main independent variable in the study is the regulatory
capital ratio. Based on the data availability, we measured the total capital ratio
using risk-weighted assets, in accordance with the Basel accords (hereinafter
referred to as regulatory capital) (Akhtar et al., 2021; Bitar et al., 2020; Misman &
Bhatti, 2020). Under the Basel III accord, this ratio must be at least 10.5%.

Control variables. We controlled for certain bank-, industry-, and
macroeconomic-specific factors. The bank-specific factors included (i) the natural
log of total assets to capture bank size - previous research shows that banks
become more stable as they grow (Mateev, et al., 2022); (ii) the market share of
Islamic banks (MS_IB) (Aslam & Haron, 2021; Mirzaei, 2019; Nomran & Haron,
2021); (iii) the growth of assets ratio (GTASSETS) (Bitar, Pukthuanthong, Walker,
2018; Lee et al., 2014); (iv) the net financing to total assets ratio (NFINTA) (Bitar et
al., 2018; Lee & Hsieh, 2013); and (v) the deposit to total assets ratio (DEPASSETS)
(Mateev et al., 2022).

The following were the industry-specific variables: (i) the industry share of
Islamic banks was used to define their market power in each country studied;
(IS_IB) (Nosheen & Rashid, 2021); (ii) the Herfindahl Hirschman Index (HHI), a
metric used to manage the variation in market concentration effects on financial
stability between nations (Nosheen & Rashid, 2021); and (iii) domestic credit to
private sector (DCPS), with a greater DCPS indicating a more competitive financial
environment, meaning DCPS should be have a positive effect on risk (Lee & Hsieh,
2013). Finally, the macroeconomic variables were GDP growth (GDPG) and
inflation (INFLA). GDPG was expected to lower risk, while the effect of INFLA
on risk is a priori ambiguous (Lee & Hsieh, 2013). In countries with a high rate of
inflation, banks may charge higher fees, while simultaneously facing a shrinking
number of loans.

Dummy variables. We included dummy variables to control for the effects
of the 2008-2009 global financial crisis, the Covid-19 pandemic, and the Basel III
Accord phase-in arrangements. The financial crisis dummy took the value of 1 for
2008-2009 and 0 otherwise, while the Covid-19 dummy equalled 1 for 2020 and 0
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otherwise (Abbas et al., 2021; Ashraf et al., 2016; Cahyono et al., 2021; Grassa et al.,
2022; Mateev & Bachvarov, 2021; Nurdany et al., 2021). According to the Basel III
Accord, the first year of phase-in arrangements for Basel III capital requirement
implementation was 2013 (BCBS, 2022). Therefore, the Basel III dummy was equal
1 for years 2013-2020 and 0 otherwise.

3.3. Model Specification
In accordance with the previous literature, we specified the following baseline
model:

RISKit- = &ao + alRISKit-_l + achPit + leit + BzDummy t + Eit (1)

where the dependent variable in the equation represents the six risk
indicators noted above. The primary explanatory variable is regulatory capital
(CAP). Depending in the equation, a set of controlled variables are included: the
bank-specific control variables are bank SIZE, MS_IB, GTASSETS, NFINTA and
DEPASSETS; while the macroeconomic-level control variables are IS_IB in each
country, HHIA, DCPS, GDPG and INFLA. Two dummies are also incorporated
to control for financial crisis and the Basel III period. We further investigated how
capital affects bank risk during crisis and normal times by introducing interaction
terms for these periods with the capital variable. In addition, further analysis was
conducted to compare the impact of capital on Islamic bank risk during the pre-
Basel III and post-Basel III eras.

3.4. Estimation Method

To estimate the model, we applied the robust two-step dynamic panel data and
system GMM estimation technique (Arellano & Bover, 1995; Blundell & Bond,
1998, 2000). This estimation method was employed for several reasons. First, it
addresses potential endogeneity, heteroskedasticity and autocorrelation issues
across individual firms (Doytch & Uctum, 2011). Second, in this study the GMM
estimator was used to estimate the impact of capital and bank risk, as OLS and fixed
effects are incapable of resolving issues such as risk persistence (Saif-Alyousfi &
Saha, 2021). Third, it is widely noted that the dynamic GMM technique effectively
manages the correlation between the regressors and the residuals (Nosheen &
Rashid, 2021). Following the above-mentioned studies, the two-step GMM system
along with Windmeijer’s (2005) adjusted standard error were employed in the
investigation.

IV.RESULTS AND ANALYSIS
4.1. Validity of the Instruments
In determining whether the instruments were justified, following Lee and Hsieh
(2013) and Nosheen and Rashid (2021) we utilized the specification test proposed
by Blundell and Bond (2000) and the J-statistic of Hansen (Hansen, 1982) to test
the reliability of the instruments. The instrument variables are valid if the null
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hypothesis of the Hansen test for the validity of over-identifying restrictions
cannot be rejected. In contrast, the instrument variables are inappropriate if the null
hypothesis is rejected. Additionally, confirmation that that the model is correctly
specified is shown by the residuals’ lack of second-order serial correlation. The
AR (2) test was used to determine whether the residuals contained second-order
serial correlation (Arellano & Bond, 1991). The results section gives details of the
diagnostic tests.

4.2. Descriptive Statistics and Correlations

Table 1 provides descriptive statistics of all the variables (bank-specific, industry
development and macroeconomic). The average level of the main independent
variable (capital) is 24.71 percent. Its lowest value is 8.64 percent, which is 0.64
percent higher than the Basel III total capital ratio minimum requirement. In terms
of the dependent variable (risk), the average mean of the risk-weighted assets to
total assets ratio is 70.97 percent, while the financing loss provision/gross financing
ratio has a mean of 2.79 percent. In comparison to the other variables, the total
number of observations for the Basel III ones is relatively small compared to other
variables, due most likely to the non-reporting of Basel III total capital ratios by
many Islamic banks. The matrix of the Pearson correlation coefficients can be seen
in Table 2. In most cases, the correlation coefficients are fairly low (less than 0.3),
which indicates that multicollinearity should not be a major issue.

Table 1.
Summary of Descriptive Statistics
. Std .
Variable Label N Mean Dev. Min Max p75
Risk models
FLRGF Financing loss reserves/gross financing 1246 44 656 0.04 472 428
NPEGF Non-performing financing/gross financing 1021 586 1032 0 100 6.03
FLPGF Financing loss provision/gross financing 1188 279  27.32 -52.63 67735 142
LATA Liquid assets/ta 1465 2451 1928 003 100 31.01
Z_SCORE Z_Score 1350 18.76 21.73 -8.76 218.89 21.78
RWATA Risk weighted assets/ta 1063 7097 4861 0  751.09 77.39
Main variables
BTCR Total capital/rwa 1217 2479 1776 8.64 80 24.7
Control variables
SIZE Size 1466 2124 186 1649 24.83 22.63
MS_IB Market share of IB 1466 026 029 0 1 0.41
GTASSETS Growth of ta 1339 26,57 56.38 -27.64 443.12 28.94
NFINTA Net financing/ta 1420 5442 2127 015 9474 695
DEPASSETS Deposit/ta 1366 6474 2348 055 9209 80.27
IS_IB Industry share of IB 1466 019 016 0 07 026
HHIA Herfindahl Hirschman Index 1466 039 023 0.09 1 0.49
DCPS Credit to private sector 1265 6212 40.66 541 1695 91.77
GDPG Growth of DPG 1460 358 453 -15.67 1799 591
INFLA Inflation rate 1430 499 645 232 3696 6.25

Note: data is winsorized at 1% and 99% percentiles to control for outliers
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4.3. Regression Results and Discussion

4.3.1. Impact of Regulatory Capital on the Risk of Islamic Banks

Both the regulatory and the moral hazard hypotheses serve as the basis for our
testable hypotheses. We first analysed the impact of the regulatory capital ratio on
the risk of Islamic banks using six risk measures and incorporated financial crisis
and Basel IIl dummies separately. To determine whether the Basel III phase-in
arrangements and financial crises had a moderating effect on this relationship, we
then introduced interaction terms into the model, namely the interactions between
capital ratio and crisis and Basel II dummies. Tables 3-4 present the results of the
regression analysis, and the findings are discussed below.

When we used the ratio of risk-weighted assets to total assets (total risk),
the liquid assets to total assets ratio (liquidity risk), and the Z-score (insolvency
risk or stability) as the proxies for the full sample and research period, we found
statistically significant relationships between capital and Islamic bank total risk,
conforming to the moral hazard hypothesis. This finding is in line with those of
Abbas and Ali (2020), Asharaf et al (2016), Jacques and Nigro, (1997) and Siddika
and Haron (2020), but contradicts those of Abbas, Masood, Ali, Rizwan (2021),
Abbas and Bashir (2021), and Wahab et al. (2017). We have reliable instruments
and no serial correlation since the Hansen and serial-correlation tests do not rule
out the null hypothesis of correct specification.

When we observed the bank-specific variables, we made the following
findings. Using the proxies Z_SCORE (insolvency risk) and RWATA (total risk),
the relationship between bank size and bank risk is negative. This negative effect
of size on bank risk is in line with Abbas and Bashir (2021), Harkati et al. (2020c),
and Siddika and Haron (2020). The result is also consistent with Abbas and Younas
(2021), Mateev, Moudud-Ul-Hugq, Sahyouni (2022) and Misman and Bhatti (2020).
Second, in terms of NFINTA, a higher amount of net financing in Islamic banks to
total assets significantly reduces bank liquidity and credit risk, but increases total
risk. This evidence is consistent with Siddika and Haron (2020), but differs from
Bitar et al. (2016), Bitar et al. (2018), Harkati et al. (2020c), and Mateev et al. (2022).
Finally, DEPTASSETS significantly increases bank risk, as measured by the ratio of
financing loss provisions to gross financing, and reduces total risk. In addition, no
correlation with the other risk factors is detected. Our findings are consistent with
Abbas and Younas (2021), Asharaf et al (2016) and Mateev et al. (2022).

Examining the effect of the macroeconomic variables, we found that GDP
growthhad anegative relationship with financing loss reserves and non-performing
financing to gross financing, and a positive impact on total risk. In contrast, the
other risk indicators (FLPGF, LATA and Z SCORE) do not seem to be affected by
GDP growth. This supports the previous studies of Mateev et al. (2022) and Siddika
and Haron (2020), but contradicts those of Abbas and Bashir (2021) and Akhtar et
al. (2021). In our investigation, inflation has no statistically significant influence on
bank risk (Abbas & Bashir, 2021; Akhtar et al., 2021; Mateev et al., 2022). However,
Abbas and Bashir (2021) found a significantly positive impact of inflation on risk.
When examining the impact of the industry-specific variables, we discovered a
positive and significant relationship between HHI and bank liquidity risk, which
is consistent with Mateev et al. (2022). Furthermore, we found that DCPS had a
positive and significant impact on bank risk (FLPGF), but not significant for other
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proxies. Similar conclusions are also made by Lee and Hsieh (2013) and Mateev et
al. (2022), but differ from those of Siddika and Haron (2020).

4.3.2. Impact of the Financial Crisis on the Relationship between Regulatory
Capital and Islamic Bank Risk
To further explore the influence of capital on bank risk during the crisis periods
(GFC and Covid-19) versus normal times, we extended the study of Saif-Alyousfi
and Saha (2021) to include the two crisis dummies. The findings are shown in
Table 3 and suggest that the financial crisis influenced bank risk, in line with Saif-
Alyousfi and Saha (2021). In addition, using FLPGF and LATA as the proxies
for risk, the results differ between normal and crisis times. However, we found
no significant difference between the two periods when risk was measured by
FLRGF, NPFGF, Z-SCORE and RWATA. The results also indicate that during times
of financial crisis, banks face higher financing losses, but these decrease during
normal times. In addition, liquidity risk increased during the financial crisis, but
fell during normal times. Overall, the third hypothesis (H3), that the financial
crisis (2008-2008) has a significant impact on the relationship between the Basel
capital ratio and Islamic bank risk, is supported.

In brief, our findings show that financial crises, i.e., in general, have an impact
on bank risk, and that the impact of capital on bank risk during times of crisis and
normal times is different depending on the risk measures.
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4.3.3. Impact of Basel III on the Relationship between Regulatory Capital and
Islamic Bank Risk

After the Basel III capital requirement phased-in implementation in 2013,
following Jutasompakorn et al. (2021) we controlled for the Basel III period with a
dummy variable (D_Basel III), with a value of 1 for 2013-2020 and 0 otherwise. To
determine if our results are the same before and after Basel III, we generated two
distinct control variables representing the pre-Basel Il and post-Basel III periods.
We then interacted both with the capital ratio. The results are shown in Table 4.
The implementation of Basel III influences banks” NPFGF, FLRGF and RWATA
negatively and significantly. Credit risk using financing loss provision also shows
a reduction. In a similar vein, bank stability increases significantly. Therefore,
H4, that Basel III has a significant impact on the relationship between regulatory
capital and Islamic bank risk, is supported.

In conclusion, the findings of the empirical research based on the overall
sample indicate that increasing the regulatory capital of Islamic banks will result
in a decrease in their total risk (RWATA), liquidity risk (LATA) and RWATA, and
an increase in insolvency risk (bank stability) (Z-SCORE).
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4.4. Robustness Test
4.4.1. Other Estimation Techniques: POLS, FEM, DGMM and SGMM
To check for the robustness of the results, we employed alternative estimation
methods: pooled OLS, FE or RE (Saif-Alyousfi & Saha, 2021) and the two-step
system GMM estimator (Windmeijer, 2005) with corrected standard error (Saif-
Alyousfi et al., 2020; Saif-Alyousfi et al., 2020). The results are presented in Table 5.
As demonstrated, two main conclusions can be drawn from the results. First,
the findings remain consistent and confirm that the relationships between LATA,
Z-SCORE and RWATA on one hand, and bank capital on the other, favor the moral
hazard hypothesis. Second, by comparing four estimators (POLS, FE, DGMM and
SGMM), we found that the coefficients of the autoregressive term estimated using
the GMM estimators with the full sample model were 0.751, 0.604, 0.169, 0.448,
0.549 and 0.416 for L. FLRGF, L. NPFGF, FLPGF, LATA, Z SCORE and RWATA
respectively. They are between the autoregressive coefficient of POLS with values
of 0.734, 0.729,0.436,0.513,0.941, and 0.638 for L. FLRGF, L. NPFGF, FLPGF, LATA,
Z_SCORE and RWATA respectively, which are upward biased. The autoregressive
coefficients of the fixed effect estimator are 0.496,0.435, 0.111,0.26, 0.499, and
0.176 for L.FLRGF, LINPFGF FLPGF, LATA and Z_SCORE respectively, which
are downward biased. This provides evidence for the consistency of the GMM
estimators. Additionally, based on the findings, similar conclusions can be drawn
from the results of the difference GMM and system GMM. The outcomes therefore
hold up well against different system GMM estimators.
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V. CONCLUSION AND RECOMMENDATIONS

The paper has investigated the impact of the regulatory capital ratio on Islamic
bank risk for a sample of 105 banks in 29 countries over the period 2004-2020.
Regarding the Islamic banking system, three primary conclusions can be drawn.
First, at a theoretical level, IBs can benefit from applying profit and loss sharing
(PLS) principles to investment account holders (IAHs); consequently, the
investment accounts of IBs can be used as leverage to maximize bank profits at the
expense of bank IAHs and capital position, implying that greater leverage requires
higher capital ratios, thereby supporting regulatory theory. Second, in practice, IBs
cannot always transfer losses to IAHs, as these will eventually cease investing with
them. Consequently, they may consider maintaining higher capital ratios than
conventional banks to avoid any potential solvency issues. This can also create
incentives for bank shareholders to exert greater control over investment decisions
made by bank managers, in line with the moral hazard hypothesis. Third, the mean
of the capital ratio in the study sample is 24.79%, which is higher than the Basel I1I
capital requirement of 10.5%. Specifically, the findings of the study are consistent
with the key objective of Basel III, which states that increasing minimum capital
requirements leads to increased bank stability and decreased risk.

It is hoped our empirical findings will be useful for Islamic bank regulators,
policymakers, bankers and scholars. First, for all Islamic banks worldwide, we
found a negative correlation between capital and risk, thereby supporting the
moral hazard hypothesis. Due to the negative relationship between risk and
capital, regulators could perhaps employ stricter oversight to prevent banking
institutions from engaging in risky activities. Second, Islamic bank risk is affected
by regulatory capital. Regulators should promote the adoption of Basel III/
Amended IFSB Standards, which enhance bank risk prevention, especially in
periods of crisis such as the GFC and Covid-19. From a banker’s perspective,
Islamic banks could improve their system by modifying their risk management to
implement Basel III/IFSB’s recommendations. Third, distinct risk variables exhibit
distinct relationships with regulatory capital. Therefore, the authorities should
recognize that a policy based on a single risk variable may be completely flawed.

Our study has several limitations, of which two are noteworthy. First, no
conceptual or statistical research discusses the impact of financial regulations
on risk using various risk indicators such as the indicators for credit risk. Due to
the lack of earlier work, there is no widely recognized benchmark for evaluating
the influence of BCBS/IFSB total capital on Islamic banks. Second, our sample of
risk-based regulatory capital ratios, such as the Basel III Tier 1 ratio, Tier 2 ratio,
common equity ratio, additional tier 1 ratio, and Basel III leverage ratio, is less
readily available for Islamic financial institutions. As a result, the additional
econometric tests are constrained by the absence of more granular data.

Concerning future study, there is a pressing need to conduct more research on
the topic of Islamic banking system regulation. Further research and studies are
required to adapt Basel III/IFSB guidelines to Islamic bank-operating countries.
As a result, we are of the opinion that it is necessary to conduct comparative
empirical studies between banks located in various regions or countries in order to
understand whether banks are required to apply various regulatory guidelines. In
conclusion, future studies could further consider the impact of regulatory capital
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on Islamic banks at different economic levels, together with different types of
regulatory and institutional development, to differentiate the effect from various
perspectives in order to serve operational and analytical purposes.
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APPENDIX
Appendix A.
Islamic Banking Contracts or Transactions and Risk Profile under IFSB Standards
. Risk Profile

No. Contracts/ Transactions TR ME IR OR HE ERR
1 Murabahah and Murabahah for the Purchase Order \ R - N - -

2 Commodity Murabahah Transactions v v v v - v

3 Salam \ N - " -

4 Istisna’ N y - V - _

5 ljarah and Ijarah Muntahia Bittamlik \ y - N - N

6 Musharakah and Diminishing Musharakah v v v v v -

7 Mudarabah \ \/ Y N N _

8 Qard Without Interest v N - \ _ _

9 Wakalah bi al-Istithmar N N - N _ _

Source: (Barre & Haron, 2022; IFSB 23, 2021; IFSB GN-2, 2010; IFSB1, 2005)
Note: CR= Credit Risk, MR=Market Risk, LR=Liquidity Risk, OR=Operational Risk or Non-Shari'ah Compliance Risk,

EIR=Equity Investment Risk, RRR= Rate of Return Risk

Appendix B.
Islamic Bank Contracts and Risk Profiles and their Conventional Counterparts

Islamic Conventional
Product Counterpart

Nature of
the
Contract
for IBs

Key Features

Tawarruq
(Commodity Loan
Murabaha)

Debt

Commonly used for: Asset Financing, Working Capital
Financing, Revolving Credit, Islamic Overdraft,
Personal Financing, Home Financing, Credit Cards,
Profit Rate Swaps, Interbank Placements.

Loans and

Murabahah Advances

Debt

Sales contract whereby the institution offering Islamic
financial services
sells to a customer a specified kind of asset that is
already in its possession.
Selling price is the sum of the original price and an
agreed profit margin.

Mortgages and

fjarah Leases

Debt

An agreement made by an institution offering Islamic
financial services to lease an asset to a customer for an
agreed period for a specified rental. An
Jjarah contract commences with a promise to lease that
is binding on the
part of the potential lessee before entering the [jarah
contract.

Mudarabah Deposits

Investment

Profit and Loss Sharing Transaction, commonly used
for: Fixed Deposit, Current Account, Savings Account,
Interbank Transactions
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Appendix B.
Islamic Bank Contracts and Risk Profiles and their Conventional Counterparts
(Continued)
Nature of
Islamic Conventional the Kev Features
Product Counterpart  Contract y
for IBs
A contract between the institution offering Islamic
financial services and a
customer. Both would contribute capital to an
Loans and enterprise. Profits generated

Musharakah Advances Equity by that enterprise or real estate assets are shared by the
terms of the
Musharakah agreement. Losses are shared in
proportion to each partner’s
share of capital.

Salam: Agreement to purchase, at a predetermined
price a specified kind of commodity not currently
available to the seller, to be delivered on a
specified future date as per agreed specifications and
Salam and specified quality.

Istisna‘a Hybrid Hybrid Istisna: A contract of sale of specified objects to be
manufactured or
constructed, with an obligation on the part of the
manufacturer or builder to deliver the objects to the
customer upon completion.
Resembles conventional deposits, although non-
Current Current . .
Debt interest/return bearing.
Accounts Account . . . .
May receive a gift (wadiah) from bank capital.
Profit-
Sharing Structured as profit/loss sharing partnerships
Investment Deposits Equity (mudaraba or musharaka) or agency (wakala)
Accounts contracts.
(PSIAs)

Funds provided by investors are invested per account
holder’s instructions and not comingled with banks’

PSIA . . . own assets and so easier to trace and transfer to
Deposits Quasi equity

(Restricted) account holders. However, assets of all such account
holders may be pooled together, so traceability may
still be a challenge.
Islamic equivalent of conventional bonds. Structured
_ . as certificates of
Sukik Bond Hybrids participation through securitization of specific assets/
pool of assets.
Qard or . Safekeeping and profit sharing of Islamic bank
Wadi’ah Deposits Debt P (’degosit’) contre;gcts.
Qard-al- Loans and An interest-free loan is given by a lender to a borrower
H Ad Debt with the stipulation that the latter pays back the
assan vances

principle only.

Source:(Ashraf et al., 2016; IFSB 23, 2021)
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Appendix B.
Variables Definition, Description, and Data Sources
Variable Data
Category Label Description References Sources
& Name
Dependent variables
Bank Risk Indicators
1.Credit risk
The ratio of financing loss reserves
to gross financing. Financing loss
reserve is considered for the whole
financing portfolio, and not only for
impaired financing. The managers
assess the quality of the financing
portfolio and determine the required (Bitar et al
Financing Loss reserves. Then the current level 2016: Bitar e t.,al Fitch
1.FLRGF Reserve to gross  of financing loss reserve will be 201 8, Mateey &;’ Connect
financing adjusted to reach the required level. Bach\llarov 2021) Database
The adjustment will be reflected ’
in the financing loss provision
stipulated in the income statement.
When a bank decides to write off
a financing, the financing amount
would be deducted from the
financing loss reserve.
The ratio of impaired financing to (Abbas & Bashir
gross financing. Impaired financing 2021: Abbas & ’
increasfe1 vx;lhen a bank classiﬁet; Youélas 2001
a specific financing or a part o o .
2.IMFGF/ Impaired a financing portfolio as bad. It zéf;_ &I\I/Ii?:\};,& Cg;tri};ct
NPF financing decreases when either a bank re- Bach\;arov 2021 Database
assesses a problem financing or part Misman & /Bhatti,
of a portfolio or when a bank writes 2020: Mutarind !
. . ; Mutarindwa
off a financing or a part of financing et al,, 2020)
portfolio. i
The ratio of financing loss provision
to average gross financing. financing
loss provision is the incurred cost to
banks of adjusting the financing loss
reserve or writing off a financing. (Alsharif, 2021;
N Hence, lﬁinanc.ing L.O s Reserve Isnurha,di et , Fitch
3 FLPGE Fmanqng loss anc'l Impalreq Financing ar‘e.stogks al,, 2021; Saif- Connect
provision while Financing Loss Provision is a Alvousfi & Saha Database
flow and is stipulated in the income Y 2001) !

statement. It is possible to have a
negative loan loss provision in one
period, when the required Financing
loss reserve is lower than the current
reserve.
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Appendix B.
Variables Definition, Description, and Data Sources (Continued)
Variable Data
Category Label Description References
Sources
& Name
2. Liquidity risk
(Abbas, Ali, &
The ratio of liquid assets to total Ahmad, 2021; Authors
assets. The ratio measures assets that Abudu-Rahman,  calculation
LR Liquidity risk . . 2019; ben 2020; based on
are easily convertible to cash at any Ghenimi et al itch
time and without any constraints enimi etal,  Fitchconnect
’ 2021; Siddika & database
Haron, 2020)
3. Insolvency risk/stability:
Z-score
Rep resentsntllgzszarr;l; s stability (Akhtar et al., Authors
Insolvency 2021; Harkatiet  calculation
. Z-score Z-score measures the number of
risk . . al., 2020c; Mateev based on
standard deviations by which return .

. . & Bachvarov, Fitchconnect
on asset has to fall in order to incur 2001) database
aloss. It is negatively related to the

probability of a bank’s solvency.
4. Assets risk
(Abbas, Masood,
et al., 2021; Abbas
RWAA ratio is the ratio of total & Ali, 2020; Abbas
RWA to total asset of the banks & Bashir, 2021; Fitch
RWAA ratio that measures the share of the risky ~ Abbas & Younas,
RWAAR . Connect
assets and is widely used to assess 2021; Asharaf, Database
the risk exposure of the bank’s asset. ~ 2016; Jacques
& Nigro, 1997;
Siddika & Haron,
2020)
Independent variables
Basel III New Regulatory Variables
This ratio is the capital adequacy (Akhtar et al.,
ratio. It is the sum of bank Tier 1 2021; Bitar et Fitch
BTCR Basel IIl Total ~ plus Tier 2 capital as a percentage of  al., 2016, 2020; Connect
Capital Ratio  risk-weighted assets. This ratio must Misman & Bhatti, Database
be maintained at a level of at least ~ 2020; Mutarindwa
10.5% under the Basel III rules. et al., 2020)
Control variables
1.Bank-specific variables
(Alsharif, 2021;
Natural logarithm of total assets Bitar et al,,
SIZE 2016; Mateev & 1?‘“{‘0?5
Bachvarov, 2021) ~ clculation
MS_IB ts the market sh based on
of slamnic banks in a country per  (Aslam & Haron,  Fitchconnect
Market share of : ; yp 2021; Mirzaei, database
MS_IB . year. An Islamic bank’s market share
Islamic banks is measured by dividing its assets b 2019; Nomran &
Y CVIGIng | Y Haron, 2021)

the total assets of all Islamic banks.
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Appendix B.
Variables Definition, Description, and Data Sources (Continued)
Variable Data
Category Label Description References S
ources
& Name
. (Bitar et al., 2018;
Total t growth in the current
GTASSETS Growth of Total yea(; Zs ?:f)iflpgarzd to the pericc; yf:ar’ s CLee et al, 2014b;
Assets assets Mateev et al.,
‘ 2022) ,
The Financing -assets ratio is given . Fitch
. . . . . (Bitar et al., 2018; Connect
NFINTA Net Financing to by the ratio of net Financing of a Lee & Hsieh, Database
Total Asset bank to its total assets.
2013)
. Deposits are a bank feature
DEPASSETS Dep()ASZrStec;STotal computed as a percentage of total Bac(thz:)fz‘,’ 5621)
assets.
2. Industry-specific variables
IS_IB represents the industry share
of Islamic banks in a country per
year. The measure of it is the Islamic
S B Industry sizeof ~ banks’ assets as a percentage of (Nosheen &
- Islamic banks  total assets of all conventional and Rashid, 2021)
Islamic banks each country. It is
included to gauge the difference Authors
between two banking systems. calculation
The Hirschman-Herfindahl based on
index (HHI) is a proxy for market Fitchconnect
concentration. It has a value database
Hirschman- between zero and one. Higher (Alsharif, 2021;
HHI Herfindahl values show that the market is more Mateev &
index concentrated. It is defined as the =~ Bachvarov, 2021)
sum of squared market shares (in
terms of total assets) of all banks in
the country.
Domestic credit Value of dqmestic credit p/ to the (Lee & Hsich,
DCPS to the private private sector to 2013 Siddika & o Pk
sector Haron, 2020) atabase
3.Macroeconomic variables
(Alsharif, 2021;
Annual growth rate of Bitar et al., 2018;
GDbPG GDP growth Gor Lee & Hsieh,  World Bank
2013) Database
L. . Lee & Hsieh,
INFLA Inflation rate Current period inflation 2(013; Mateev &

rate (consumer prices)

Bachvarov, 2021)
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Appendix B.
Variables Definition, Description, and Data Sources (Continued)
Variable Data
Category Label Description References Sources
& Name
Dummies
(Ashraf et al.,
Global Financial A crisis time dummy (crisis) a210126(,)2C1?}C1;>:;Islsoaeett
D CRISES crisis(2007-2008) that takes the value of 1 for the al" 2022f Nurdan
- and Covid-19 years 20082009 and 2020, and 0 7 ot al, 2001: y
pandemic(2020) otherwise. Sid dikav& Ha;on
2020)
The dummy variable takes the
value of 1 for the year 2013 and cﬁéﬁzircs)n
the subsequent years. Basel 111 based on
capital adequacy guidelines are a Fitchconnect
phased-in arrangement from 2013 database
Basel IIl dummy to 2019. According to the phased-in (BCBS, 2004,
D_BASEL variable arrangement required by BCBS, the  2010b, 2022; IFSB
11T first of the new ratios requirements 23, 2021; IFSB2,

of implementation is 2013. So, in this 2005)
study, before the year of 2013 (2004-
2012) is considered as Basel II stage,
which is published in 2004; and the
years after 2013 is considered as
Basel III stage.

Note: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1; Variables label: LLRGF=loan loss reserves to gross
loans; LLEGF=financing loss reserves to gross financing; NPFGF=non-performing financing to gross financing;
LATA-=liquid assets to total assets; Z_SCORE=(return on asset +equity to total asset)/SD(ROA); RWATA=risk weighted
assets to total assets; BTCR=Basel III total capital ratio; SIZE=log of bank total assets; MS_IB=market share of each
Islamic bank assets on the total Islamic banking assets in each country; GTASSETS=growth of total assets; NFINTA=net
financing/loan to total assets; DEPASSETS=deposit to total assets; IS_IB=Islamic bank shares on the total bank sector
each country; HHIA= The Herfindahl-Hirschman Index based on bank assets; DCPS=domestic credit to private
sector; GDPG=growth of GDP; INFLA=inflation(the consumer price index in percentage); D_CRISES= financial
crisis dummy; BTCR_CRI= Basel III total capital ratio*financial crisis dummy; BTCR_NOR= Basel III total capital
ratio*normal time dummy; 1.D_BASEL3=Basel III dummy; BTCR_PREBASEL3= Basel III total capital ratio*pre-Basel
3 period; BTCR_POSTBASEL3= Basel III total capital ratio*post-Basel 3 period.



