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Abstract

We analyse the impact of bank regulation on the risks of Islamic banks (IBs)

and conventional banks (CBs) between 2004 and 2015 by employing 455 CBs

and 95 IBs from 22 countries where IBs and CBs coexist. Since the objective of

Basel regulations is to achieve a stable banking sector by mitigating risks, we

examine the impact of bank regulations on various risks of IBs and CBs by

using a regression framework. We examine solvency risk, credit risk, idiosyn-

cratic risk and systemic risk by using capital oversight, restriction on activities,

private monitoring and supervisory power bank regulation data provided by

the World Bank. The findings show that though the Basel regulations were

originally developed for CBs, our results imply that they are effective for IBs as

well as CBs. However, our study also shows that regulations affect IBs and CBs

differently as their business models are different. More targeted regulations

towards IBs would be necessary to support IBs. Additionally, in regions with

higher economic freedom indexes, banking regulations can mitigate the risk of

IBs and CBs to a greater extent. Our results imply that the combination of free

economic policies and banking supervision addresses risks in banking effec-

tively. Finally, the bank regulations did not appear to be able to control the

risk of the sample banks during the 2007–2009 crisis. Hence, the Basel commit-

tee needs to rethink about regulations during crisis times.
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1 | INTRODUCTION

The goal of bank regulation is to ensure the soundness of
banks, and prior studies have displayed how regulation
has a positive impact on banks (Beck, Demirgüç-Kunt, &
Levine, 2006; Chortareas, Girardone, & Ventouri, 2012;
Cihak, Demirgüç-Kunt, Martinez Peria, & Mohseni-
Cheraghlou, 2013; Pelster, Irresberger, & Weiß, 2018).
Beltratti and Stulz (2012) suggest that bank regulations

that are stressed by the Basel Committee can significantly
reduce the risks faced by banks around the world. In
many countries, banks adopt the Basel regulatory frame-
work which is designed for conventional banks (CBs), and
when these regulations are implemented uniformly,
Islamic banks (IBs) are also bound by these regulatory
practices (El-Gamal, 2006). Though total assets of IBs have
continued to increase in recent years, little research has
been conducted on the influence of these regulatory
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practices on the risk of IBs. The objective of this study is to
examine the impact of regulations on the risks of IBs and
CBs. The purpose of this study is to examine whether the
impact of bank regulation is different on IBs and CBs
where these two types of banks coexist in many countries.
Moreover, it attempts to investigate whether macroeco-
nomic factors such as countries' economic environment
could affect the impact of regulation on bank risk. As our
sample period includes the 2007–2009 financial crisis, we
also examine the impact of regulations on the risk-taking
of banks during the financial crisis.

We use several measures for risk. First, the solvency of
the business is the single most important consideration for
banks. Therefore, we use a measure for insolvency risk to
gauge how solvent are the banks. Because when a bank is
insolvent, the return on assets and capital should be rela-
tively low and, at the same time, the return volatility is
high. We employ Z-score value as a measure of insolvency
risk for IBs and CBs. Higher values of Z-score indicate
higher financial stability of banks. Second, we employ a
measure of credit risk – loan loss provisions (LLPs) – the
possibility that the borrowers do not repay the loan on time
or at all. A higher value of LLP indicates that the bank
bears more credit risk, as adopted by Abedifar, Molyneux,
and Tarazi (2013). Third, we use idiosyncratic risk which is
the inherent risk related to an individual bank's business
models and not affected by the market-wide movements.
For any bank, idiosyncratic risk is important as it is related
to the business model. Finally, we use a measure of sys-
temic risk of banks by using the popular indicator of a
financial institution's exposure to systemic uncertainty, the
marginal expected shortfall (MES). The bank's MES
appears to be a measure that effectively predicts the risk of
the extreme market crash in the short term and hence very
important during a time of crisis.

IBs, like traditional banks, contribute to the prosper-
ity of businesses and the country's economy as they col-
lect funds from depositors and shareholders on one hand
and provide funds for companies and individuals on the
other hand. Therefore, Islamic financial institutions are
exposed to the above risks similar to those encountered
by CBs because both of them deal with money and credit.
Abedifar et al. (2013) investigate the risk profile of the
two bank types and find they take different credit risk
and insolvency risk. For example, small IBs face lower
credit risk and insolvency risk than traditional banks, but
their research does not involve regulatory factors. Distin-
guished from the focus of previous empirical analysis,
this study examines the influence of regulation on risk-
taking of CBs and IBs.

The findings firstly show that banking regulations
have different effects on the stability of IBs and CBs. Stri-
cter restrictions on bank activities and a higher degree of

official regulation can enhance more stability of IBs rela-
tive to CBs. It is expected that bank regulations have dif-
ferent effects on IBs and CBs' financial stability, and the
implementation of these regulations are expected to
reduce the risk of CBs because these factors are designed
for the business of CBs and not involve the treatment of
Islamic financial services and products. However, the
results show that regulatory factors are more effective in
reducing the insolvency risk of IBs. Besides, the impact of
official supervision on reducing the insolvency risk of CBs
and IBs is more pronounced in the business environment
with higher economic freedom. Moreover, during the
2007–2009 global financial crisis, the impact of regulations
has been highly heterogeneous among IBs and CBs as
these regulatory factors are associated with the stability of
CBs and are irrelevant to the risk of IBs. It seems that the
crisis management of IBs has not received much attention.

Second, this study finds that IBs have higher idiosyn-
cratic volatility compared to CBs, reflecting their differ-
ences in the business model. The results show that stricter
restrictions on non-lending activities and more informa-
tion disclosure can reduce more idiosyncratic risk of IBs
compared with CBs. Though the Islamic bank's business
relies on real economic activities, IBs' businesses, in gen-
eral, are less transparent than CBs due to the risk-sharing
features of Islamic financial transactions and the limita-
tions of IBs' information disclosure. IBs' business model,
including Islamic financial transactions, leads them to face
greater risk management pressures and more operational
uncertainties. Furthermore, a liberalis ed business envi-
ronment and flexible economic system enable regulatory
policies to effectively control the business risk in the CBs,
while the impact of regulation on IBs does not rely on the
external environment. However, these bank regulations
are not adequate to protect IBs and CBs from fluctuations
in their inherent business risks during the crisis.

Finally, only capital requirements can explain systemic
risk of IBs and CBs that proxied by MES, and more strin-
gent capital regulation results in more systemic risk in IBs
compared to CBs. The regulatory indexes and systemic
risks are almost unrelated to IBs and CBs during the finan-
cial crisis. The regulatory indicators stressed by the Basel
Committee are limited in curbing the systemic risk of
financial institutions in countries that have IBs, which
make it necessary to establish potential schemes for reduc-
ing IBs' systemic risk such as investment depositors protec-
tion programmes (Weiß, Bostandzic, & Neumann, 2014).
We find that the regulatory capacity during the crisis is
limited in addressing each risk that we examine.

We also use whether a country has specific rules to
regulate Islamic banking. We define Islamic regulation
(Islamic_REG) as a dummy variable, and its value is
equal to one in a country that has established specific
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rules to regulate Islamic banking services, otherwise, its
value is zero. We find that most of the risk that we exam-
ine in this article is negatively related to the Islamic regu-
lation dummy, which implies that Islamic regulation is
effective in controlling the risk.

The findings of this study show that the regulatory
factors highlighted by Basel rules can help IBs achieve
stablilty and reduce risks. The results of the paper have
several policy implications. First, regulatory practices
designed for CBs can promote the stability of IBs. This
means that national regulators need to think more about
the implementation of international regulatory reforms
among IBs and CBs separately, in addition to considering
the development of effective regulatory standards tailored
for the unique characteristics of IBs. Second, the effec-
tiveness of supervision depends to a certain extent on the
freedom of the economic environment. Thus, improving
the regulatory system is an ongoing process that requires
regular fine-tuning of existing economic conditions in
response to the changing regulatory framework. More-
over, due to the limitations of the current regulatory stan-
dards during the financial crisis, countries with
systematic importance of banks need to introduce crisis
management mechanisms to improve the risk
management of IBs and CBs based on their respective
characteristics.

The research structure of this article is arranged as
follows. Section 2 describes the Theoretical Background
of the paper. Section 3 presents the literature review and
hypotheses development. Section 4 and Section 5 intro-
duce the data collection method and methodology. Sec-
tion 6 demonstrates the empirical findings. Section 7
presents an additional analysis related to the financial
crisis. The discussion and conclusion are provided in
Section 8.

2 | THEORETICAL BACKGROUND

The banking industry is subject to more regulation than
other industries. The original intention of regulation is to
discipline the behaviour of banks and to control their
risks to a certain extent (Busch, 2009). However, the out-
comes of the regulation are uncertain and controversial.
A lot of empirical analysis demonstrates that bank regu-
lations bring positive effects to the development of banks
(Angkinand, 2009; Cihak et al., 2013; Klomp & de Haan,
2015). On the other hand, Barth, Caprio, and
Levine (2004) raise a cautionary flag against the regula-
tions that rely too much on government supervision and
regulation of bank activities.

If banks are allowed to participate in a wider range of
activities, they are likely to engage in higher-risk

activities. Demirgüç-Kunt and Huizinga (2010) conclude
a negative association between activities restriction and
bank risk. They suggest more regulations on activity
restrictions could motivate banks to restructure their
assets and reduce their reliance on fee-based activities,
resulting in banks having to pursue profits within a lim-
ited business scope. In contrast, encouraging banks to
participate in a wider range of activities might give them
more freedom to access diverse sources of income and
contribute to a more stable banking system. Agoraki,
Delis, and Pasiouras (2011) find more stringent restric-
tions on banking activities in Central and Eastern
European countries can effectively reduce the bankruptcy
risk of banks.

The contagious instability among banks in recent years
has made regulators more concerned about the impact of
capital regulation. Financial institutions are often required
by regulators to hold a certain amount of equity capital as
a buffer for accidental losses, as capital is seen as a tool to
maintain the stability of the financial system. Taking a
similar perspective, Laeven and Levine (2009) find capital
stringency can directly promote bank stability. While capi-
tal regulations do have an impact on the risk behaviour of
banks, the impact is dependent on banks' shareholder
structure. Their findings display that when most banks'
shares are held by one shareholder, the stricter capital reg-
ulation will increase bank risk. The results of Anginer,
Demirguc-Kunt, and Zhu (2014) show higher capital strin-
gency could minimize the spread of crises and systemic
risk in US banks. Consistently, Hoque, Andriosopoulos,
Andriosopoulos, and Douady (2014) suggest that stricter
capital supervision plays a positive role in the financial cri-
sis since strengthening the capital base can effectively
reduce systemic risk and idiosyncratic risk of the world's
largest banks.

The official oversight power indicates that supervisory
authorities have the responsibility to adopt specific plans
to discipline banks' operations. Private regulatory policies
are designed to increase information disclosure and then
provide private agents with access to banking information.
These two regulatory factors also appear to be linked to
bank risk. Firstly, Barth et al. (2004) state that stricter pri-
vate monitoring which relates to increased information
disclosure allows banks to undertake less credit risk. It is
because more information gives banks creditors powerful
tools and incentives to put pressure on banks to lend to
more reliable institutions. Further, Beltratti and
Stulz (2012) support the view that a strong regulatory body
that directly oversees and manages banks can strengthen
the stability of banks. Banks could face lower insolvency
risk in countries where bank regulators have the motiva-
tion and expertise to overcome imperfect information and
thereby influence bank credit allocation schemes.
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The importance of bank regulation and risk is self-
evident, and there is a lot of literature on regulation and
risk, but the relationship between the two has not yet
been examined for IBs. On one hand, there are funda-
mental differences between IBs and CBs. For example,
the asset and liability side of the balance sheet is different
for IBs and CBs. IBs use a profit-loss sharing (PLS)1 con-
tract on the asset and liability side of their balance sheet,
which makes their business model different compared to
CBs. On the other hand, both types of banks deal with
money and credit, which makes them resemble each
other. As there are differences and similarities between
IBs and CBs, therefore, it is important to empirically
examine the effect of regulations on different types of risk
of IBs and CBs where both types of banks coexist in many
economies.

3 | LITERATURE REVIEW AND
HYPOTHESES

IBs face many risks similar to those encountered by CBs
as they accept deposits and provide funds to the cus-
tomers. This research discusses some of the risks faced by
IBs and CBs, including bankruptcy risk, credit risk, idio-
syncratic risk, and systemic risk (Al-Wesabi &
Ahmad, 2013; Bitar, Naceur, Ayadi, & Walker, 2017;
Elnahass, Izzeldin, & Abdelsalam, 2014; Hoque
et al., 2014; Rosly & Zaini, 2008; Zins & Weill, 2017). This
section presents the literature associated with the
research topic and sets out the hypotheses. This review
encompasses studies concerning the association between
bank risk and (a) capital oversight; (b) restrictions on
bank activities; (c) private monitoring and (d) supervisory
power, which are key elements highlighted by the core
principles of Basel Committee supervision (Laeven &
Levine, 2009). The study below describes why bank regu-
lations are expected to have different effects on the risk
of IBs and CBs.

3.1 | Capital oversight

Regulators usually require financial institutions to hold a
certain amount of equity capital as a buffer for unex-
pected losses because bank capital is related to
maintaining the stability of the financial system. Capital
buffers could protect banks by absorbing losses and
reduce the likelihood of bank failures when adverse
shocks occur (Laeven & Levine, 2009). There have
been theoretical papers focussing on the topic of bank
capital regulation (Calem & LaCour-Little, 2004;
Drumond, 2009; Hellwig, 2010; Karim, Hassan, Hassan, &

Mohamad, 2014). Gauthier, Lehar, and Souissi (2012)
and Baker and Wurgler (2015) argue that strict capital
regulation can bring benefits to the entire financial sys-
tem because the increase in bank capital can alleviate the
burden of taxpayers to bail out banks.

Some researchers argue that capital requirement is
linked with bank risk (Agoraki et al., 2011; Baker &
Wurgler, 2015; Beltratti & Stulz, 2012; Hoque et al., 2014;
Laeven & Levine, 2009; Weiß et al., 2014). If the capital
requirement is relatively high, the funds used by the
bank for investment will decrease, and at the same time,
the forced increase in the amount of holding funds may
increase the capital cost of the bank and reduce the
expected return (Kim & Santomero, 1988). Therefore, to
pursue higher profits, bank managers may participate in
transactions with high return and high risk. The empiri-
cal findings of Furlong and Keeley (1989) and Aiyar, Cal-
omiris, Hooley, Korniyenko, and Wieladek (2014)
illustrate that more regulations on capital levels drive
banks to seek out high-risk activities.

Many countries have established a risk management
framework for IBs, and regulatory capital is an important
part of the framework. Sundararajan and Errico (2002)
claim that due to the asymmetry of information in
Islamic PLS financial products, IBs need sufficient capital
to maintain the depositor's confidence in the bank and
provide psychological assurance. However, both PLS and
non-PLS modes exist in the operation of IBs, increasing
the complexity of regulatory capital controls. In theory,
non-PLS operations are not the mainstream model of IBs,
while PLS business that often exists in the form of
unsecured equity financing is the core of IBs. As PLS
transactions are essentially businesses that do not require
collateral, the risk of these businesses is considered
greater than the non-PLS modes assets (Errico &
Farahbaksh, 1998).

Although the capital requirements of the Basel rules
do not specifically highlight Islamic financial products,
they provide a modern basic capital regulatory founda-
tion for IBs. Zins and Weill (2017) find that Basel II, at
the expense of IBs, widened the bankruptcy risk gap
between traditional banks and IBs. The specific impact of
Basel II on their risk is different, because in the countries
with dual financial systems, after the implementation of
Basel II, the bankruptcy risk of IBs has increased, while
the bankruptcy risk of CBs has been significantly
reduced. Similarly, it seems difficult to apply interna-
tional capital standards designed for CBs to IBs
(Hassan & Aliyu, 2018). First of all, in terms of assets,
IBs' PLS financing modes which normally do not get
involved with collaterals are probably riskier, requiring
more capital to absorb losses. Second, because of the risk-
sharing feature, investment accounts on the side of IBs'
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liability could make the calculation of risk-weighted
assets and capital adequacy ratio more complex. There-
fore, it might not be enough to simply rely on the Basel
Committee capital requirements to help control the risk
of IBs, and the influence of these capital standards on
CBs' risk management can be more effective.

The index of bank capital regulations includes infor-
mation on (a) the extent of regulatory requirements
regarding the amount of capital banks must hold and
(b) the stringency of regulations on the source of funds
that count as regulatory capital can include assets other
than cash or government securities, borrowed funds, and
whether the regulatory/supervisory authorities verify the
sources of capital. Since capital regulations should make
the banks less risky, it is an important empirical question
whether capital regulations affect IBs and CBs differently
in terms of insolvency, credit, idiosyncratic and systemic
risk. Thus, we propose the following hypothesis:

Hypothesis 1. The impact of capital requirements is dif-
ferent on different types of the risk of IBs and CBs.

3.2 | Restriction on activities

Traditionally, banks take deposits and other sources of
funds and use them to fund loans to consumers and busi-
nesses. Banks are expanding into services such as insur-
ance, underwriting services and asset management
which are constrained by regulation due to the concerns
about exposure of banks to an unacceptable risk
(Mishkin & Eakins, 2012). For instance, banks guarantee
financial risks when they provide underwriting services,
so they are usually liable in the event of damage or
economic loss.

The impact of restrictions on banking practice has
been studied in the literature. Demirgüç-Kunt and Hui-
zinga (2010) suggest the diversified activities could lead
to riskier behaviour by banks. The empirical evidence
produced by Jiménez, Lopez, and Saurina (2013) and
Agoraki et al. (2011) shows that the limitation of bank
participation in diversified businesses is associated with
more competition and that increased competition among
banks could have a negative impact on the profits gener-
ated, which incentivize banks to take greater risk-taking
for profit maximization. The results of Barth et al. (2004)
show that diversified non-traditional banking transac-
tions improve bank stability and correlate to decreased
non-performance loans.

IBs are involved in a variety of different non-lending
businesses. They can package clients' existing
assets and then help clients meet the funding needs
by issuing Islamic financial bonds such as Sukuk

(Obaidullah, 2005). IBs can also act as stockbrokers in
accordance with the Shariah mechanism to provide mar-
ket information to clients and make investment decisions
on behalf of customers. Moreover, those interest-free
insurance products whose purpose is to compensate spe-
cific losses due to an unexpected situation are allowed.
On the other hand, due to the high degree of uncertainty
in derivatives, derivatives trading in Islamic finance are
theoretically prohibited. But, the modern interpretation
of Islamic laws suggests that certain derivatives are essen-
tially developed to mitigate uncertainty rather than spec-
ulation (Ariff, 2014). Therefore, Islamic financial
institutions that face foreign exchange risk are able to use
currency forwards, currency futures and options to hedge
risks in accordance with regulations. Three institutions –
international organizations, local authorities and Islamic
advisory committees – make regulations in accordance
with Sharia law to regulate and limit Islamic financial
operations.

There are differences between IBs' financial products
and traditional banks' financial products. The operation
of these IBs' products is not covered by the scope of Basel
rules, which are international guidelines designed for tra-
ditional banks. Perhaps these restrictions on regulation
will control the overall risk of IBs by limiting the diversi-
fication of IBs' non-Islamic operations. However, Islamic-
compliant securities and derivatives transactions are not
affected by these restrictions. That is to say, these regula-
tions can cover almost all of the non-lending businesses
of CBs but cannot reach certain services provided by IBs,
which probably makes these regulations less effective for
IBs than CBs. Thus, regulation of restrictions on bank
activities can effectively reduce the more risk of CBs. In
sum, the influence of the restrictions on banks might
affect IBs and CBs differently in terms of insolvency risk,
credit risk, idiosyncratic risk and systemic risk. It is ulti-
mately an empirical question of how the restriction on
bank activities affects various types of risk that we exam-
ine in this article. Based on the previous discussion, we
propose the following hypothesis:

Hypothesis 2. The impact of the restriction on bank
activities is not the same on the risk of IBs and CBs.

3.3 | Private monitoring

Banks collect funds from depositors and then invest these
in various risky assets such as loans and securities. The
information asymmetry between banks and fund sup-
pliers could result in the moral hazard behaviour in
which banks may engage in businesses that do not put
the interests of depositors first (Howells, 1994). The Basel
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Committee has developed guidelines that need financial
institutions across countries to disclose the key informa-
tion for a market participant to assess and monitor banks'
performance. For instance, banks are suggested to get
certified audits from international rating agencies and
publish information about all activities they perform
(Barth, Lin, Ma, Seade, & Song, 2013). As a result, private
agents can make decisions based on disclosed informa-
tion about asset quality and exposure to the risk of banks.

There are different views based on the effect of pri-
vate monitoring practice. Lower information asymmetry
is positively associated with systemic risk of banks, and
increased disclosure of information can protect investors
(Agoraki et al., 2011). However, in markets where banks
are not highly competitive, the depth of information dis-
closure has less impact on reducing the systemic risk of
banks (Anginer et al., 2014). Another example is that in
countries that require more information disclosure,
banks take on more idiosyncratic risks (Beltratti &
Stulz, 2012).

Due to the risk-sharing characteristics of IBs (which
exist between banks and borrowers on the one hand and
between banks and depositors on the other), they need an
effective regulatory and information transparency system.
Mejia, Aljabrin, Awad, Norat, and Song (2014) state that
the protection provided by IBs to risk-taking investment
depositors is very limited, as the income from investment
deposits is neither fixed nor guaranteed by banks, but
depends on the performance of banks using investment
deposits (Sundararajan & Errico, 2002). This allows invest-
ment depositors to have more incentives to monitor bank
performance than other account depositors and to require
more public disclosure of the Islamic bank's operating
strategies for PLS funds. Song and Oosthuizen (2014)
argue that the comprehensive disclosure of Islamic bank-
ing transactions and increased business transparency are
beneficial to their risk profile and returns.

The disclosure rules emphasized by the Basel princi-
ples provide certain disclosure requirements for financial
institutions. Farooq and Zaheer (2015) state that these
disclosure spirits are also applicable to IBs. By obtaining
more information from the market, market participants
can take action to monitor the operations of IBs. Since
the modern risk management foundation of IBs might be
limited compared to CBs, frequent transparency of its
operating conditions may allow shareholders or stake-
holders to limit the high-risk behaviour of IBs, thus
reducing more risk of IBs in a short period compared to
CBs. However, the disclosure framework and details of
the Basel rules were not developed for IBs. Relying solely
on the disclosure of regulatory changes in the Basel prin-
ciples' disclosure reforms may not be sufficient to effec-
tively control the overall risks of IBs.

The private monitoring index measures the degree to
which regulations empower, facilitate and encourage the
private sector to monitor banks. Because IBs and CBs have
a shareholder base and depositors are quite keen to moni-
tor the banks, however, the different business models for
IBs are compared to CBs that makes it difficult for the pri-
vate sector to monitor IBs compared to CBs. Hence, we
empirically examine the different types of risk is related to
the private monitoring regulation for IBs and CBs. Given
the above discussions, the hypothesis is as follows:

Hypothesis 3. The impact of private monitoring is differ-
ent on the risk of IBs and CBs.

3.4 | Supervisory power

Supervision action is motivated by two broad consider-
ations (Flannery, 1998). First, there is the belief that due to
the high information costs and moral hazard incentives of
banks, bank depositors and shareholders cannot effectively
protect themselves. Keeley (1990) argues that small deposi-
tors and shareholders cannot effectively identify or control
bank risk. The second basis for prudential supervision is
the nature of bank assets which could be customized and
privately negotiated (Chortareas et al., 2012). Supervisors
are able to understand a bank's situation more accurately
because they have unique access to private information.
Supervisory agents need to ensure that the evidence pro-
vided by banks is relevant, accurate and illustrated in an
un-misleading way so that public confidence is maintained
(Errico & Farahbaksh, 1998; Farooq & Zaheer, 2015). If
supervisors with sufficient power are able to force higher-
quality information disclosure, private agents can benefit
from it by monitoring banks more easily (Beck et al., 2006).

The probability of experiencing the global financial
crisis was lower in countries with a higher supervisory
index since regulators have the power to obtain informa-
tion from financial institutions and then take corrective
actions that affect bank behaviour (Barth et al., 2013;
Čihák & Hesse, 2010). Similarly, Agoraki et al. (2011)
find that a strong and independent supervisor could pre-
vent managers from taking excessive risks by bringing
timely corrective actions.

Adopting the international bank regulation guide-
lines, supervisors are able to set out the steps to ade-
quately monitor and apply the standards to transactions
conducted by IBs (Mejia et al., 2014). However,
Alam (2014) finds official supervision might do not signif-
icantly reduce the credit risk of IBs and CBs. It appears
that the impact of supervisory policies recommended by
international regulators on IBs and CBs is ambiguous
(Song & Oosthuizen, 2014).
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The official supervisory index measures the degree to
which the country's commercial bank supervisory agency
has the authority to take specific actions. As the official
supervisory index measures, a number of actions that the
supervisory agency can take should be related to the risk
factors that we consider in this article. The supervisory
index encompasses different activities including change
of management, directors and organization structure
which could be very different for IBs compared to CBs.
Hence, it is an empirical question of how the official
supervisory index is related to the risks of IBs and CBs.
The final hypothesis we propose:

Hypothesis 4. The impact of official supervision is differ-
ent on the risk of IBs and CBs.

4 | DATA AND VARIABLES

4.1 | Sample selection

The banks that are included in the sample used for this
research are chosen as follows: first, a sample of 823 CBs
and IBs is selected from banks lists in Bankscope. Of
these, 273 are eliminated due to missing market data or
bank-level accounting information. Outliers for the 1st
and 99th percentiles of each country are removed from
the variables. The final sample includes 550 banks:
455 CBs and 95 IBs from 22 countries.2 The observation
period of the sample is covered from 2004 to 2015.

The data of bank-specific variables, including the infor-
mation extracted from each bank's financial statements,
are obtained from Bankscope. The country-level variables
and the GDP per capita growth rate come from the World
Bank website, while the economic freedom index is derived
from the Heritage Foundation website. Stock price data
and the MSCI World Bank Index are downloaded from the
Datastream database. The regulatory indexes used in this
study are from the World Bank's surveys for banks across
countries. The 2005 survey data are used for the years
2005–2007, the survey data of 2008 are used for the
years 2008–2011 and survey data of 2012 are used for the
years 2012–2015 (Anginer et al., 2014; Barth et al., 2004).

The variables included are presented in Table 1, and
the following subsections contain definitions and discus-
sions of dependent and independent variables used in
this empirical research.

4.2 | Risk measures

The bank risk variables include four risk measures. Idio-
syncratic risk and systemic risk are calculated based on

bank stock market information, while insolvency risk
(i.e., logarithm of Z-score) and credit risk are obtained
based on data in financial statements.

4.2.1 | Insolvency risk

In line with Roy (1952) and Lepetit and Strobel (2015), Z-
score can be used to measure the risk of insolvency. The
calculation method is as follows

Zi,t =
Return_on_assetsi,t +Capitali,t

σ return_on_assetsi,tð Þ ð1Þ

where Return_on_assets is the ratio of pre-tax earnings to
total assets, capital denotes total book equity divided by
bank assets and σ(ROA) refers to the standard deviation
of the return on assets of individual banks over the sam-
ple period.

This study takes a natural logarithm of the Z-score to
smooth out high values because the Z-score is highly
skewed (Beck, De Jonghe, & Schepens, 2013). The loga-
rithm of the Z-score can be calculated using only
accounting information, and this value can also reflect
the bank's probability of insolvency. Because when a
bank is insolvent, the return on assets and capital should
be relatively low, and, at the same time, the return vola-
tility is high. Higher values of Z-score indicate higher
financial stability of banks. For simplicity, the ‘Z-score’ is
used to refer to the logged Z-score in this article.

Islamic bank's investment account deposits which act
as the protection layer for the potential asset losses are
characterized by profit sharing and losses. The existence
of a PLS account may also increase the uncertainty of
Islamic bank returns, banks' capital and return on an
asset will still be affected when the cushion exhausts, and
then instability will be reflected in the value of the Z-
score (Čihák & Hesse, 2010).

4.2.2 | Credit risk

The ratio of LLP to total assets can be used to represent
the credit risk, that is, the possibility that the borrowers
do not repay the loan on time or at all. Credit risk man-
agement aims to maximize banks' return by limiting the
exposure of expected loan losses within an acceptable
range. The LLPs are the difference between the funds
that bank borrowers agree to pay and banks' estimation
of the amount they are likely to receive. A higher value
of LLP indicates that the bank bears more credit risk, as
adopted by Abedifar et al. (2013) and Haq and Hea-
ney (2012). Sharia principles forbid the interests (Riba) in
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the business transactions of Islamic finance, but IBs carry
out transactions such as lending, trade financing and
other financial services just like their conventional coun-
terparts while maintaining their unique financial prod-
ucts (Al-Wesabi & Ahmad, 2013). Farook, Hassan, and
Clinch (2014) find that the LLPs of IBs are lower than
that of CBs, resulting from the fact that IBs may naturally
be risk-averse because of restrictions on asset investments
in Islamic law. The investment scope of IBs in trade and
corporate finance activities is also limited relative to CBs.
This research tends to pay attention to whether financial
regulation has widened the credit risk gap between IBs
and CBs.

4.2.3 | Idiosyncratic risk

Idiosyncratic risk is considered an important component
of the financial performance of banks. Mishra and
Modi (2013) argue that nearly 80% of total stock risk can
be accounted for by idiosyncratic risk, and lower idiosyn-
cratic volatility reduces the variance in the expected cash
flows of firms which enables managers to pursue more
strategic opportunities. Idiosyncratic volatility for each
stock is studied by regressing excess stock returns
(i.e., the market return of stocks less the risk-free rate) on
the returns of the market index (i.e., the return of market
index minus the risk-free rate) using daily return data

TABLE 1 Variables

Variable Ratio construction Source

IB Equals one for Islamic banks and zero otherwise Bankscope

Idiosyncratic risk Annualized standard deviation of the residual of a regression of
daily returns on the MCSCI World Bank excess return for the
period 2004–2015

Datastream

Systemic risk measured by marginal expected shortfall (MES) following
Acharya, Engle, and Richardson (2012) and Brownlees and
Engle (2016).

Datastream

Insolvency risk Natural logarithm of the Z-score is used to measure the distance
from insolvency. The Z-score equals average return on assets
(ROA) plus capital to asset ratio, divided by the standard
deviation of ROA

Bankscope

Credit risk Measured by loan loss provision to total assets Bankscope

Capital An index of regulatory oversight of bank capital Appendix B; World bank; Barth
et al. (2004)

Private An index measure reflecting accurate information disclosures give
private agents the right to monitor banks

Appendix B; World bank; Barth
et al. (2004)

Restrictions An index of regulatory restrictions on the non-traditional activities
of banks

Appendix B; World bank; Barth
et al. (2004)

Power An index of the power of the bank supervisory agency Appendix B; World bank; Barth
et al. (2004)

Size The natural logarithm of bank assets Bankscope

Loans Ratio of total loans to total assets Bankscope

Non-interest expenses The ratio of noninterest expense to total assets Bankscope

ROA Is the return on assets Bankscope

Asset growth The annual growth rate of total assets Bankscope

Liquid assets Liquid assets to total assets Bankscope

Economic freedom
index

Is a composite of 10 indicators in the fields of property rights,
government integrity, judicial effectiveness, tax, government
spending, fiscal health, business freedom, labour, monetary
freedom, trade, investment and financial activities

Heritage Foundation

GDP growth per capita A measure of overall level of economic development activity World bank

Islamic_REG A dummy variable, and its value equals one for countries that have
set out the rules to regulate Islamic banking services and zero
otherwise

Annual reports; central banks
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and all observations within the year (Abdoh &
Varela, 2017). Following Beltratti and Stulz (2012), this
study calculates the idiosyncratic volatility as:

rid = α+ βrm + eid ð2Þ

where rm is the MSCI world bank index3 excess return,
and rid refers to the daily returns. The estimated daily
residual value eid is obtained using a simple OLS regres-
sion. The idiosyncratic volatility is estimated using the
annualized standard deviation of the daily residuals. The
annual idiosyncratic volatility is then calculated by multi-
plying the standard deviation of the daily residuals by the
square root of the number of trading days for that given
year (i.e., the number of days is assumed to be 252 in
1 year).

Idiosyncratic risk is sometimes called unsystematic
risk, which is the inherent risk rooted in individual banks
and not affected by the entire market (Campbell, Lettau,
Malkiel, & Xu, 2001). IBs and CBs are slightly different in
terms of business philosophy, and the latter is mainly
based on the concept of interest. The assets of IBs must
be invested in real economic enterprises, and trade and
equity investment are the most important forms of trans-
actions. Because of these restrictions, IBs use different
contracts from CBs in terms of the sources and use of
funds (Aggarwal & Yousef, 2000). The study, therefore,
predicts different idiosyncratic risks between IBs
and CBs.

4.2.4 | Systemic risk

Prior studies have created various measures for capturing
the systemic exposure of banks. Brownlees and
Engle (2016) and Acharya et al. (2012) propose to use
SRISK measuring systemic risk because this proxy can
calculate the general capital shortfall of financial institu-
tions through accounting information and market infor-
mation when the global financial system as a whole is
undercapitalized. However, SRISK might not be suitable
for measuring the systemic volatility of IBs because banks
in counties other than the US and EU areas probably
have not experienced that extreme capital shortage
(Brownlees & Engle, 2016). This research explores the
systemic risk of IBs by using the popular indicator of a
financial institution's exposure to systemic uncertainty,
the MES (i.e., marginal expected shortfall). The bank's
MES appears to be an index that effectively predicts the
risk of an extreme market crash in the short term (Bierth,
Irresberger, & Weiß, 2015; Weiß et al., 2014).

Following the research of Acharya, Pedersen,
Philippon, and Richardson (2017), this study calculates

the average of bank returns in the worst 5% days of mar-
ket returns in a given year:

MESit =E Rit Rmt <5%jð Þ ð3Þ

where Rit is bank i's market stock return and Rmt

refers to the return of selected market index which
gauged by the MSCI world banks index returns at a daily
frequency. The daily bank share price and the market
index were obtained from Datastream. When the value of
MES is high, it means that banks have lower
systemic risk.

Previous studies have investigated whether macro fac-
tors can control the systemic risk of banks. Due to the
moral hazard issue, the implementation of the deposit
insurance plan motivates bank managers to use deposits
to invest in assets with high risk and return, resulting in
an increase in systemic risk (Hoque et al., 2014). Weiß
et al.'s (2014) results unexpectedly demonstrate that stri-
cter requirements for capital seem to have successfully
reduced the systemic volatility of banks during the sub-
prime crisis. Perhaps because of capital regulation, banks
inject capital promptly. Berger, Roman, and Sedunov
(2019) analyse the impact of government aid on the con-
tribution of banks to systemic risks in the United States.
Their findings demonstrate that the troubled asset relief
program (TARP)4 can help banks reduce systemic risk in
the short term, but it will make them more unstable in
the long run. However, there is no clear literature sup-
port whether the bank regulation environment prevents
IBs from systemic risk or increases their instability. Then,
this article provides empirical evidence to help clarify
whether the impact of banking regulation on the system-
atic risks is different for IBs and CBs.

4.3 | Explanatory variables

4.3.1 | Regulation variables

Beck et al. (2006), Caprio, Laeven, and Levine (2007) and
Barth et al. (2004) conduct empirical studies on various
regulatory indicators. This article contains four types of
regulatory indicators based on previous research which
are capital requirements, private monitoring, non-loan
bank activity restrictions and supervisory power. The
questions used to calculate the relevant regulatory indica-
tors can be found in Appendix B.

Capital requirements is the regulation of the bank's
minimum capital base. More stringent capital require-
ments are indicated when the capital stringency's value is
higher. A higher capital requirement index indicates
more stringent capital regulation, with values ranging
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from 0 to 10 (Agoraki et al., 2011). In this article, the
values ranged from 4.25 (e.g., Malaysia) to 10
(e.g., Turkey).

Restrictions on non-loan bank activities reveal whether
banks participate in activities such as underwriting secu-
rities, insurance products, real estate projects and trans-
actions of non-financial companies. Higher values mean
more restrictions. In this study, the activities restrictions
index ranged from 4.58 (e.g., United Kingdom) to
16 (e.g., Bangladesh).

Private monitoring stresses the extent to which banks
are required by regulators to disclose their information to
the public and reflects the ability of the private sector to
monitor banks. A higher value of this index means more
incentives and tools are provided for the private sector to
monitor, and the index ranges from 1.42 (Sudan) to 8.25
(Singapore).

Supervisory power is measured to reveal the official
regulators have the power to take action to intervene in
banking activities, such as the appointment and dismissal
of senior managers, the ability to stop dividends, access
information, and so on. A higher supervisory power value
indicates higher supervisory power (Delis & Kouretas,
2011). In this study, the index of supervisory power
takes values between 8 (e.g., Cayman Islands) and 14.5
(e.g., Indonesia).

4.3.2 | Other independent variables

Some control variables are used in this article. The analy-
sis attempted to capture the key characteristics suggested
by Beltratti and Stulz (2012) and Delis and
Staikouras (2011) as potential factors of bank risk. This
research, therefore, includes bank size, loans, non-
interest expenses, liquid assets, return on assets, asset
growth, freedom index and GDP growth per capita.

Specifically, the six main bank-level controls are used.
The log of total bank assets represents the size of the
bank. Larger banks are assumed to be more stable and
riskier (Panousi & Papanikolaou, 2012). The loan is mea-
sured by the ratio of the loan amount to assets (Hoque
et al., 2014). Non-interest activities are constructed as the
ratio of non-interest expense to assets to explore whether
concentration in non-interest activities is associated with
risk indicators. The liquidity of bank assets is represented
by the ratio of liquid assets to total bank assets. Banks
with higher liquid assets seem to have lower risk portfo-
lios (Delis & Staikouras, 2011). The return on assets indi-
cator is used to represent profitability. Higher profits can
act as a cushion to prevent banks from adverse shocks
and are expected to link with bank performance. Asset
growth is used as an indicator of the growth rate of real

bank assets because fast-growth banks have different risk
and return outcomes.

Macroeconomic variables include GDP growth per
capita and economic freedom index. The index of eco-
nomic freedom (from the website of the Heritage Foun-
dation) is a synthesis of 10 indicators in the areas of
government integrity, judicial effectiveness, property
rights, taxation, fiscal health, commercial freedom, gov-
ernment spending, labour, currency freedom, investment,
trade and financial activities. Higher values mean that
the policy supports a higher level of economic freedom.
Although greater freedom will allow banks to participate
in diversification activities, it could also lead to banks
taking up risky activities and becoming more fragile. The
rate of GDP growth per capita is used to measure the
growth of a country's economic output that accounts for
the population. Islamic_REG is a dummy variable and its
value is equal to one in a country that has established
specific rules to regulate Islamic banking services, other-
wise, its value is zero.

4.4 | Descriptive statistics

Table 2 shows the descriptive statistics for IBs and CBs.
The results show that the idiosyncratic risk and credit
risk are higher for IBs, while the systemic risk and insol-
vency risk are lower for IBs. The mean difference test
results show that all the risk variables are statistically dif-
ferent for IBs and CBs. The other variables show that the
size and liquid assets are lower for IBs, but the asset
growth is higher for IBs.

Figure 1 indicates that the risks of CBs and IBs vary
in different time intervals. In particular, the Islamic
bank's LLP is higher than that of CBs from 2008 to 2011.
It shows that during this period, the asset quality of IBs is
worse than that of CBs, or that IBs are more aggressive in
adjusting their LLPs and planning for the expected future
losses of their loan portfolios.

Figure 2 shows the variation trend of systemic risk
(i.e., measured by MES) during the period 2004–2015.
The high MES represents the lower systemic risk of
banks. In 2008, the MES values of IBs and CBs reached a
minimum point, meaning that systemic risk is highest at
this time. It appears that IBs also experience market
instability during the global financial crisis, which is sim-
ilar to the results obtained by Archer and Karim (2007a)
and Archer and Karim (2007b) who suggest IBs signifi-
cantly contribute to systemic risk mainly during unstable
periods. At the height of the crisis, the MES values of IBs
are lower than those of CBs, indicating that the systemic
risk of IBs is greater. In general, IBs' assets are less liquid
than CBs. It is because the current IBs' asset portfolio
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consists mainly of low-liquid trade finance and assets that
generate rents, which are not easy to be sold quickly to
increase liquidity, thus exacerbating IBs' systemic risks
(Khan & Ahmed, 2001). In contrast, in times of crisis,
CBs are often able to escape financial distress by selling
liquid assets and send positive signals to the capital mar-
kets. Following the crisis, the average MES of both IBs
and CBs increased once again, implying the systemic risk
reduces afterwards.

The overall sample data present a considerable
change of the insolvency risk among IBs and CBs over
time, as shown in Figure 3. Overall, the stability of IBs is
significantly lower than the CBs. During the 2007–2009
financial crisis, the Z-scores of both IBs and CBs showed
a downward trend, indicating that the insolvency risk
during this period is larger than in other periods. Further,
the IBs are not more resilient and stable than CBs in the
financial turmoil, contrary to the views of Farooq and
Zaheer (2015).

Figure 4 shows the case of idiosyncratic risk for the
entire sample. Between 2011 and 2014, the risk of IBs is
greater than that of CBs, exposing the Islamic bank's high
inherent risk profile. In contrast, during the 2007–2009
financial crisis, the inherent instability of CBs is greater
than that of IBs, consistent with the argument that

observers have discovered the outstanding performance
of IBs during the crisis. Academics and policymakers
emphasize that risk-sharing factors make Islamic finan-
cial products gain advantages during financial panics
because uncertainties between mismatched short-term

TABLE 2 Summary statistics for IBs and CBs

N Mean Std.dev Min Max Islamic banks Conventional banks

Panel A: Bank risk measures

Idiosyncratic risk (%) 2,809 38.06 0.35 0.23 97.49 38.95 37.87**

Systemic risk (MES) 2,785 −0.02 0.003 −9.90 6.93 −0.035 −0.01***

LogZ 2,941 1.33 0.45 −1.35 4.53 1.21 1.35***

Credit risk (%) 3,920 0.62 0.03 −5 17.43 0.65 0.63***

Panel B: The explanatory variables

Size 4,539 14.78 1.97 3.65 22.06 14.25 14.88***

Loans 4,399 0.48 0.22 0 1.49 0.49 0.48**

Non-interest expenses 4,409 0.02 0.05 −1.72 1.25 0.039 0.015***

Liquid assets 4,497 0.28 0.21 0 1 0.22 0.292***

ROA 4,522 0.009 0.19 −11.93 2.099 0.0097 0.009

Asset growth 3,942 0.168 1.72 −1 98.92 0.187 0.164***

Index of economic freedom 6,236 63.15 9.69 40.6 89.4 63.97 62.99***

GDP per capita growth 6,419 2.07 3.94 −29.89 15.55 1.39 2.22**

Capital regulation index 4,138 8 2.3 3 10 8 8

Private monitoring 6,587 7 1.83 0 9 8 7

Restrictions on bank activities 5,447 11 3.37 4 16 11 11

Supervisory power index 4,298 12 2.3 8 16 12 12

Note: Summary statistics for the period 2004–2015 for CBs and IBs. The table shows the results for 550 sample banks in which 455 are conventional ones and
95 are Islamic banks.

Abbreviations: CBs, conventional banks; IBs, Islamic banks; ROA, return on assets.
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FIGURE 1 Credit risk of banks. The left vertical axis measures

the linear average credit risk (i.e., loan loss provisions) for

conventional banks (CBs) and Islamic banks (IBs) in each year for

the period 2004–2015.
Note: CB_credit_risk refers to the credit risk of CBs, and

IB_credit_risk refers to the credit risk of Islamic banks
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deposit contracts and long-term uncertain loan contracts
can be mitigated by risk sharing.

Some scholars believe that the diversified risk charac-
teristics of IBs will make them more adaptive in the
financial crisis than the CBs. But contrary to these
claims, findings reported in this section demonstrate that,
in general, the risk of IBs is higher than CBs, especially
in a crisis (Farooq & Zaheer, 2015). The risk trends of IBs
and CBs present different patterns in the 2007–2009
financial crisis, which motivates this study to further
explore the impact of regulation on the impact of bank
risks among crisis years. The results shown in the figures
are also reflected in the analysed data. Table 3 reports
descriptive statistics. It shows that IBs have higher idio-
syncratic risk, systemic risk, insolvency risk and credit
risk compared with CBs, indicating that IBs need to
establish a sound operating foundation for risk
management.

5 | METHODOLOGY

This empirical study analyses whether bank regulations
(including capital requirements, activity restrictions,
supervisory power and private monitoring) have different
effects on the risks of IBs and CBs after controlling for
bank- and country-level variables by using the following
regression specification:

Riski,j,t = β0 + β1IBi + β2IBi*Xit + β3*Xit +φControlsit + εit

ð4Þ

where Riski,j,t refers to the value of insolvency risk, credit
risk, idiosyncratic risk and systemic risk measures for

bank i in year t at country j. IB is a dummy variable
which equals one for IBs and zero otherwise. Xit is a set
of regulatory indexes, including Capitali,j,t − 1, Privatei,j,t
− 1, Restrictionsi,j,t − 1, and Poweri,j,t − 1, and it reflects reg-
ulatory conditions in the banking systems of country j
that the individual banks locate. The interaction terms
between regulatory indexes and Islamic bank dummy
(i.e., IBi * Xit) are incorporated to reflect the differences
as to the effect of regulatory reforms on IBs and CBs.
TheControlsi,j,t − 1 contain a set of bank-level and macro-
level independent variables which are motivated by prior
studies on factors that affect the various bank risks
(Delis & Staikouras, 2011). To capture the bank-specific
differences, bank-level variables incorporate size, loans,
non-interest expenses, liquid assets, profitability and
asset growth. The country-level variables include GDP
growth per capita and the economic freedom index. The
variable ε is the error term or disturbance which contains
the unobservable elements that affect bank risk. To
reduce the possibility of a reverse causal relationship
between bank risk and independent variables, all explan-
atory variables are lagged by 1 year.

The estimation of Equation (4) starts by using ordi-
nary least squares and random-effects estimation, follow-
ing Barth et al. (2004) and Hoque et al. (2014). The
random-effects estimation is used in this study since
the fixed effects model might not be the best choice when
the coefficient of time-invariant variables is the focus,
and in this case, the coefficient of the Islamic bank
dummy (i.e., time-invariant variable) needs to be
observed (Abedifar et al., 2013; Greene, 2012). The
dummy variable is included to identify whether IBs still
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FIGURE 2 Systemic risk of banks. The left vertical axis

measures the linear average systemic risk for conventional banks

(CBs) and Islamic banks (IBs) in each year during 2004–2015.
Note: CB_MES refers to the credit risk of CBs, and IB_MES refers to

Islamic banks' credit risk

FIGURE 3 Insolvency risk. The left vertical axis measures the

linear average insolvency risk for conventional banks (CBs) and

Islamic banks (IBs) in each year during 2004–2015.
Note: mean of CB insolvency risk refers to the risk of CBs, and

mean of IB insolvency risk refers to Islamic banks' risk
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have a significantly different risk from CBs when addi-
tional variables are controlled.

The coefficient of regulation indexes (i.e., β3) informs
about the impact of regulation factors on CBs, while the
sum value of β3 and β2 (i.e., the coefficient on the interac-
tion of IB dummy and regulation) measures the impact
of regulation practices on the risk of IBs. The interaction
terms between regulatory indexes and IB dummy
(i.e., IBi * Xit) are incorporated, and if the coefficients of
interaction terms are significant, it reflects the impact of
regulatory reforms is not identical for IBs and CBs.

The business and economic environment are impor-
tant to the development of banks. Sufian and
Zulkhibri (2015) find greater financial and economic free-
dom have played a positive role in the profitability of IBs,
and Gropper, Jahera, and Park (2015) demonstrates the
importance of national economic freedom to the perfor-
mance of US banks. This study further investigates
whether bank regulations are more likely to reduce risks
of IBs and CBs in a more liberalized business environ-
ment (Krishnan, Ritchken, & Thomson, 2005). The fol-
lowing model is used for the analysis:

Riski,j,t = β0 + β1Xit + β2Xit*Freedom+φControlit + εit,

ð5Þ

where Riski,t is the risk measure in Section 3.2. Xit refers to
a set of regulatory indexes. The Xit * Freedom is the inter-
action term between bank regulation indexes and eco-
nomic freedom variable. Whether the overall effect of
banking regulations depends on the degree of business

freedom is the reason for adding interaction variables.
Estimation of Equation (5) is then carried out using the
OLS method for IBs and CBs separately. What this equa-
tion shows is that the effectiveness of regulations in reduc-
ing risk-taking depending on the degree of freedom in the
economic market and the economic index is obtained from
the Heritage Foundation (Behr, Schmidt, & Xie, 2010).

In addition to considering the external environment,
this study intends to further explore the performance of
regulatory practices in the financial crisis. The global
2007–2009 financial crisis is triggered by the growing
problem of the US mortgage industry in 2007, which has
raised intensive debates about the appropriateness of cur-
rent regulations and regulatory approaches (Cihak
et al., 2013; Cull & Martínez Pería, 2013; González, 2016;
Vazquez & Federico, 2015). For instance, Cihak
et al.'s (2013) survey demonstrates that there is room for
regulatory improvement in reducing bank risk, especially
in the turmoil period. However, there is a lack of up-to-
date empirical information about what impact the
regulations have on IBs and traditional banks in crisis.
The following model is used to analyse how bank super-
vision affects the risks of these banks during the recent
financial crisis:

Riski,j,t = β0 + β1Xit + β2Xit*Crisis+φControlit + εit ð6Þ

where all of the dependent variables are the same as the
above equations, and the factors related to a crisis are
added to the explanatory variables. The crisis is a dummy
variable which equals one in 2007–2009 and zero other-
wise. If the interaction coefficients Xit * Crisis between
crisis dummy and bank supervision indicators are signifi-
cant, it means that bank supervisory variables have dif-
ferent effects on bank risks in crisis and non-crisis
periods. The sum of coefficients of Xit and interaction of
regulatory indicators with crisis dummy Xit * Crisis cap-
tures the impact of banking regulation during the crisis,
and the behaviours of IBs and CBs throughout the period
are considered separately.

6 | RESULTS

6.1 | Insolvency risk

This section examines how regulatory factors influence
IBs and CBs' stability. Table 3 summarizes the estimation
when the Z-score that measures insolvency risk is the
dependent variable. When the value of the Z-score is
lower, a bank has higher stability. Regression 1–8 is esti-
mated using OLS while the rest regressions use the
random-effects model. The sign of Islamic bank dummy
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FIGURE 4 Idiosyncratic risk. The left vertical axis measures

the linear average idiosyncratic risk for conventional banks (CBs)

and Islamic banks (IBs) in each year during 2004–2015.
Note: CB idiosyncratic risk refers to the risk of CBs, and IB

idiosyncratic risk refers to Islamic banks' uncertainty
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is significantly negative across regressions, indicating that
the operation of IBs is not as stable as CBs, consistent
with the results of Čihák and Hesse (2010). It is because
that IBs participate in real economic activities by holding
commodities as collaterals and are likely to maintain
liquidity by relying on cash reserves, which makes them
more vulnerable to macroeconomic changes and generate
fewer earnings relative to total assets.

In Column 5, the level of restrictions increases by 1%,
and IBs' insolvency risk decreases by 0.062% (i.e., the
coefficient sum of restrictions, and the interaction term
between IB dummy and restrictions). The findings sug-
gest that regulatory restrictions on insurance, securities
and investment banking activities could improve IBs'
financial stability. While the principles of Islamic law for-
bid complex derivatives and speculation activities, IBs
could engage in investment banking and insurance trans-
actions which avoid any linkage with prohibited and
unlawful activities. It implies the restrictions on bank
engagement in non-interest generating transactions lead
to IBs focussing on loans or other Islamic financial ser-
vices which have less volatility and generate relatively
stable returns, supporting the findings of Agoraki
et al. (2011). The results also demonstrate that increasing
the capital threshold has exerted a significant positive
impact on the financial stability of IBs in regressions
3 and 9, suggesting the higher level of required capital
may stabilize IBs.

Another novel result of this study is shown in the
regressions 3–8 and 9–14 where the interaction of
Islamic bank dummy and regulatory indexes is incor-
porated. From the OLS and random effect regressions,
the significant positive coefficients of the interaction
terms IB*capital, IB*restrict and IB*power are
obtained. It appears that the stricter restrictions on
non-loan activities and strengthening official supervi-
sion may result in a greater reduction in IB's insolvency
risk compared to CBs. More stringent official supervi-
sion and business activities improve the financial sta-
bility of CBs and IBs by addressing the issue of adverse
selection (Song & Oosthuizen, 2014). It is in line with
the findings of Laeven and Levine (2009) and Hoque
et al. (2014) for large international banks, and they
state that more restrictions on the transaction scope of
banking could effectively reduce bankruptcy risk across
countries.

It is predicted that bank regulations have different
effects on IBs and CBs' financial stability, and the imple-
mentation of these regulations is expected to further
reduce the risk of CBs because these factors are designed
for the business of CBs and not involve the treatment of
Islamic financial services and products. However, the
results of this section support our Hypotheses 1–4 whichT
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show that regulatory factors are more effective in reduc-
ing the insolvency risk of IBs. This is a phenomenon
worth explaining. The higher degree of restrictions on
non-loan activities and official supervision adopted in the
dual financial system could significantly improve the risk
management capabilities of IBs and help them to reduce
insolvency risk. These regulatory practices might have
reduced the overall risk of IBs by strengthening transac-
tions in non-Islamic financial sectors.

The impact of other independent variables on bank
risk cannot be ignored in Table 3. In more detail, the Z-
score increases significantly when the GDP per capita
increases by one-percentage-point. It implies the rise in
GDP is considered a signal of good economic conditions,
and it also promotes the bank's customers to operate well
and obtain more profits, bringing benefits to the stability
of banks. In Columns 8 and 14, the sum of the coeffi-
cients of Islamic_REG and the interaction between IB
dummy and Islamic_REG is significantly negative, indi-
cating special regulations related to Islamic financial
activities may not present the expected effect to actively
improve the financial stability of IBs.

Gropper et al. (2015) find that in countries with a
higher degree of free economic and trading environment,
the performance of the financial system and the overall
economic growth moves in the same direction. In the
next step, this study examines whether economic free-
dom could strengthen the effect of bank regulation on
reducing the insolvency risk of banks, and the empirical
results are presented in Table 4. The first four columns
are regression results of IBs, and the last four columns
are the regression results of CBs.

Another striking finding of this section is that this
study includes interaction terms between bank regulation
and the degree of economic freedom to analyse IBs and
CBs separately. The coefficients of Power*Freedom are
significantly positive in Columns 4 and 8, implying that
the positive impact of official supervision on risk reduc-
tion increases when IBs and CBs are located in regions
with higher economic degrees of freedom. It appears that
a more liberal economic and business environment is
also beneficial for the effectiveness of bank regulation.
The free economic index contains many aspects such as
freedom of investment, freedom of trade, financial health
and so on. A more liberalized economy means that the
government provides more resources to society through
different policies. The fact is, the combination of policies
that encourage economic freedom and bank regulations
makes bank insolvency risk management move towards
a better direction. Perhaps, collaboration between bank-
ing regulators and national policymakers can achieve bet-
ter results in promoting the development of the banking
industry.

6.2 | Idiosyncratic risk

The idiosyncratic risk is used as the dependent variable
in this section, which is the inherent risk relative to the
bank's business model and is not affected by the market
or external environment (Bley & Saad, 2012). The results
of Table 5 report whether bank regulation is related to
the idiosyncratic risk of IBs and CBs by following
Equation (4.1). IBs face higher idiosyncratic risk than
CBs in Table 5 because the coefficients of the Islamic
bank dummy are significantly positive, reflecting their
differences in the business model. IBs often provide
financing to valuable companies in the form of non-PLS
and PLS in exchange for profits. When IBs participate in
PLS projects to provide clients with venture capital, they
may not require collateral and cash flow as the basis for
funding, so that when losses occur, they face more uncer-
tainty (Aggarwal & Yousef, 2000).

The effect of supervision power (i.e., the sum of coeffi-
cients of power and interaction term between IB dummy
and power) is significantly negative for IBs in Columns
6–12. This finding implies that more powerful supervisors
lead IBs to take less risk as supervisors who could iden-
tify and monitor the risk trends can take proactive
actions to stabilise IBs, consistent with the view of
Laeven and Levine (2009).

Bank regulation and supervision appear to have a dif-
ferent impact on idiosyncratic risk among IBs and CBs
because the coefficients of IB*private and IB*power are
significantly negative. The results indicate that regulatory
standards regarding disclosure of information and incen-
tives for private agents to monitor banks are more effec-
tive in reducing the idiosyncratic risk of IBs compared
to CBs.

Though Islamic bank's business relies on real eco-
nomic activities, IBs' businesses, in general, are less trans-
parent than CBs because of the characteristics of Islamic
financial risk-sharing transactions and the limitations of
Islamic financial institutions' information disclosure.
While the accounting and financial reporting framework
specifically designed for IBs can help IBs disclose various
information about Islamic financial services to the public,
the disclosure principles have not been widely accepted,
resulting in that the information provided by IBs is
incompletely reflecting their business conditions. The
adoption of the accounting system is also related to the
country's attitude towards Islam. Only a few countries'
IBs have adopted AAOIFI5 requirements, and most coun-
tries' IBs follow the International Financial Reporting
Standards (IFRS) to disclose information. The results of
this section show that the increased regulatory require-
ments for information disclosure and the strengthening
of official regulations will result in more reductions in

16 HOQUE AND LIU



the risks posed by IBs arising from their own business.
Compared with CBs, IBs' own business, including Islamic
financial transactions, leads them to face greater risk

management pressures. Clear regulatory instructions
could help IBs clarify the ideas of risk management effi-
ciently, so these regulatory implementations are more

TABLE 4 Insolvency risk, bank regulation and economic freedom

Variables 1 (OLS) 2 (OLS) 3 (OLS) 4 (OLS) 5 (OLS) 6 (OLS) 7 (OLS) 8 (OLS)

IB IB IB IB CB CB CB CB

Capital 0.159 −0.208***

(0.171) (0.052)

Capital*Freedom −0.004 0.003***

(0.003) (0.001)

Private 0.571*** 0.163*

(0.148) (0.076)

Private*Freedom −0.009*** −0.003*

(0.002) (0.001)

Restrictions −0.094 −0.023

(0.082) (0.025)

Restrictions*Freedom 0.002 0.001

(0.001) (0.014)

Power 0.293* −0.179***

(0.132) (0.034)

Power*Freedom 0.004* 0.003***

(0.002) (0.001)

Size −0.008 −0.018 −0.001 0.012 −0.034*** −0.022*** −0.031*** −0.016*

(0.022) (0.016) (0.016) (0.017) (0.006) (0.005) (0.006) (0.007)

Loans 0.435** 0.722*** 0.822*** 0.672*** 0.013 −0.142* −0.146* 0.002

(0.134) (0.119) (0.122) (0.127) (0.070) (0.061) (0.065) (0.075)

Liquid assets 0.314 0.632** 0.842*** 0.431 −0.134 −0.178** −0.054 −0.028

(0.245) (0.215) (0.220) (0.245) (0.074) (0.065) (0.071) (0.085)

Asset growth −0.229** −0.117* −0.085 −0.145* −0.033** −0.008* −0.008* −0.008*

(0.077) (0.052) (0.056) (0.061) (0.012) (0.004) (0.004) (0.004)

Freedom 0.016 0.067*** −0.023 −0.061* −0.017** 0.022* 0.001 −0.031***

(0.021) (0.019) (0.013) (0.025) (0.006) (0.009) (0.004) (0.006)

GDP per capita 0.005 0.008 0.008 0.020* 0.025*** 0.007** 0.004 0.006

(0.010) (0.005) (0.007) (0.008) (0.004) (0.002) (0.003) (0.003)

Non-interest −7.804*** −3.985*** −2.180** −3.652*** −5.156*** −6.021*** −6.165*** −5.718***

(0.712) (0.822) (0.803) (0.860) (0.747) (0.585) (0.716) (0.815)

ROA 0.067 0.004 0.196 0.130 11.057*** 8.191*** 9.109*** 8.537***

(0.679) (0.415) (0.394) (0.417) (0.755) (0.556) (0.638) (0.717)

Constant 0.905 −3.026** 2.058* 4.911** 3.155*** 0.396 1.703*** 3.501***

(0.050) (0.074) (0.039) (0.731) (0.441) (0.558) (0.301) (0.415)

R-squared 0.462 0.312 0.319 0.353 0.181 0.108 0.142 0.125

N 218 361 267 278 1,573 2,170 1842 1,583

Note: IB refers to Islamic banks and CB refers to conventional banks. Freedom stands for economic freedom index. Standard errors are in the parentheses.
* Statistical significance at 10% level. ** Statistical significance at 5% level. *** Statistical significance at 1% level.
Abbreviations: CBs, conventional banks; IBs, Islamic banks; ROA, return on assets.
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effective in reducing their business uncertainties from a
lower level at a faster rate. The results in this
section support our hypotheses 1–4.

As for the control variables, the results illustrate that
banks with more non-interest transactions and operating
in countries with more economic freedom have lower idi-
osyncratic volatility. In Columns 8 and 14, the sum of
coefficients of Islamic_REG and the interaction variable
between IB (i.e., Islamic bank dummy) and Islamic_REG
is significantly negative, indicating that IBs in countries
that have specific regulatory principles for Islamic finan-
cial services and products have less idiosyncratic risk.
Therefore, regulation guidelines involving Islamic finan-
cial services and products can effectively control
idiosyncratic risk.

The results in Table 6 present the influence of eco-
nomic freedom on the association between regulations
and idiosyncratic risk for IBs and CBs separately. In Col-
umns 1–4, the coefficient of interaction terms is insignifi-
cant for IBs, indicating that the effect of regulation on
the idiosyncratic risk of IBs does not rely on the
economic environment. On the other hand, in the regres-
sions 6–8, the coefficients of terms including Priva-
te*Freedom, Restrictions*Freedom and Power*Freedom are
significantly negative for CBs. It implies that regulation
may have an indirect impact on the non-systemic risk of
CBs, and this indirect effect depends on the degree of
economic freedom. A liberalized business environment
and flexible economic system will make regulatory poli-
cies more effective in controlling idiosyncratic risk in
CBs, while the impact of regulations on IBs' risk is not
affected by the external environment.

6.3 | Credit risk

This section examines whether the regulatory tools dis-
cussed in Section 2 affect LLP of IBs during the period
2004–2015 and makes comparisons between IBs and CBs
in Table 7. Banks have always been concerned about the
credit risk caused by loans because poor loan quality
could result in a deterioration in banks' profitability.
When the borrower fails to pay interests and loans on
time according to the agreement, the bank faces high
credit risk. Following Abedifar et al. (2013), this study
uses LLPs to represent the bank's credit risk. The nega-
tive coefficient of Islamic bank dummy indicates that IB's
credit risk is significantly lower than CB's credit risk,
indicating better loan quality of IBs during this period.

The coefficient of private monitoring enters signifi-
cantly negative (at 5% level) across regressions, implying
the effect of enforcement in information disclosure on
reducing non-performing loans in CBs, consistent with

findings provided by Barth et al. (2004). Besides, the
results show that the coefficient of the interaction
between IB dummy and private monitoring is also signifi-
cantly negative. It suggests that forcing banks to provide
transparent and comparable information to the public
can induce the private sector to monitor banks and is
more effective to control the credit risk of IBs compared
to CBs. This can provide preliminary empirical evidence
that the effective role of the Basel regulatory framework
supported by the supervision of international regulators
could motivate IBs to review and process loans in a more
rigorous manner. The results broadly support our
Hypotheses 1–4.

With regards to control variables, banks that have a
smaller size and engage in fewer loan transactions will
have less credit risk. The relationship between GDP per
capita and LLPs is found to be insignificant, suggesting
that banks in this sample, on average, do not change LLP
in reaction to the phases of economic cycles, which is in
contrast with Laeven and Majnoni (2003).

The empirical findings in Table 8 provide the influ-
ence of economic freedom on the association between
regulations and credit risk for IBs (i.e., Columns 1–4) and
CBs (i.e., Columns 5–8) separately. The coefficients of
interaction terms between regulatory indexes and eco-
nomic freedom are insignificant in regressions 1–4,
implying bank regulations almost have a direct impact
on enhancing loan quality for IBs. In contrast, the coeffi-
cients of these interactions are significant for CBs across
specifications, implying bank regulations in combination
with the degree of economic freedom to affect the credit
risk of CBs. The free economic environment could
increase the flow of information, which in turn reduces
information asymmetry. It is more conducive to regula-
tors and bank managers to obtain information about the
borrowers, thus ensuring the quality of the loans.

6.4 | Systemic risk

Networks of internationally active banks can transmit
shocks and amplify economic downturns to adversely
influence other financial institutions, so linkages between
financial institutions matter to both scholars and
policymakers. The extreme events in the global financial
markets could affect the performance of financial institu-
tions across the world. This section attempts to explore
whether the macro-level factors related to the reform pro-
posals supported by the Bank of International Settlements
could efficiently control systemic exposure of IBs and CBs
across countries. Several specifications related to OLS esti-
mations (Column 1–8) and random effects estimations
(Column 9–14) are illustrated in Table 9 where MES is the
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dependent variable. The results of Weiß et al. (2014) show
that a bank's MES appears to be an index that effectively
predicts the risk of the extreme market crash in the short

term. The higher the value of the MES, the lower the sys-
temic risk experienced by banks. The findings in regres-
sions show that the systemic risk of IBs do not differ

TABLE 6 Idiosyncratic risk, bank regulation and economic freedom

Variables 1 (OLS) 2 (OLS) 3 (OLS) 4 (OLS) 5 (OLS) 6 (OLS) 7 (OLS) 8 (OLS)

IB IB IB IB CB CB CB CB

Capital 0.270* −0.006

(0.117) (0.070)

Capital*Freedom −0.005* 0.002

(0.002) (0.001)

Private −0.131 0.298***

(0.239) (0.077)

Private*Freedom 0.002 −0.004***

(0.004) (0.001)

Restrictions 0.12 0.102***

(0.084) (0.024)

Restrictions*Freedom −0.002 −0.001***

(0.001) (0.011)

Power −0.15** 0.280***

(0.176) (0.036)

Power*Freedom 0.003 −0.004***

(0.003) (0.001)

Size −0.046*** −0.054*** −0.052** −0.061** −0.040*** −0.021*** −0.029*** −0.033***

(0.011) (0.016) (0.019) (0.020) (0.008) (0.006) (0.007) (0.007)

Loans 0.001 0.001 0.013 −0.024) 0.408*** 0.308*** 0.255** 0.276**

(0.071) (0.094) (0.115) (0.123) (0.104) (0.068) (0.078) (0.084)

Liquid assets 0.026 0.337* 0.254 0.387* −0.151 −0.088 −0.048 −0.18

(0.109) (0.147) (0.168) (0.179) (0.135) (0.089) (0.101) (0.121)

Asset growth 0.003 0.056 0.015 −0.011 0.032 −0.001 0 −0.001

(0.035) (0.032) (0.045) (0.049) (0.021) (0.003) (0.003) (0.003)

Freedom 0.038* −0.016 0.02 −0.025 −0.009 0.021* 0.008 0.042***

(0.017) (0.030) (0.013) (0.029) (0.009) (0.010) (0.004) (0.007)

GDP per capita 0.009* −0.003 −0.006 −0.001 0.017** 0.004 0.011*** 0.009**

(0.004) (0.004) (0.006) (0.006) (0.005) (0.002) (0.003) (0.003)

Noninterest 0.232 0.131 0.046 0.01 −4.541** −2.113** −2.913** −2.845**

(0.218) (0.335) (0.365) (0.402) (0.400) (0.811) (0.925) (1.054)

ROA −1.427** −0.537 −0.421 −0.471 −0.006 0.078 0.174 0.243

(0.507) (0.348) (0.391) (0.412) (0.274) (0.222) (0.240) (0.240)

Constant −1.072 2.116 −0.23 2.736 1.401* −1.008 0.057 −2.299***

(0.998) (0.881) (1.011) (0.128) (0.576) (0.590) (0.270) (0.443)

R-squared 0.496 0.126 0.129 0.147 0.159 0.156 0.143 0.237

N 134 285 233 209 909 1,449 1,250 1,015

Note: IB refers to Islamic banks and CB refers to conventional banks. Freedom stands for economic freedom index. Standard errors are in the parentheses.
* Statistical significance at 10% level. ** Statistical significance at 5% level. *** Statistical significance at 1% level.
Abbreviations: CBs, conventional banks; IBs, Islamic banks; ROA, return on assets.
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significantly from that of CBs, implying when the global
banking industry experiences adverse shocks, the perfor-
mance of IBs in the market may not be better than CBs.

The coefficients of capital regulation and the interac-
tion term between IB dummy and capital oversight index
are significantly negative across regressions. It seems that
the characteristics of the bank's capital regulatory envi-
ronment can explain the systemic risk of IBs and CBs,
and more stringent capital regulation increases more sys-
temic risk in IBs compared to CBs. The results show that
the regulatory indicators stressed by the Basel Committee
are probably not effective in curbing the systemic risk of
financial institutions in countries that have IBs, reflecting
the limitations of bank regulations. The findings bring
challenges for supervisors to design effective regulatory
tools to control the systemic risk of banks in countries
where IBs play important roles (Mejia et al., 2014).

The results in Table 10 report whether the free eco-
nomic environment would affect the relationship
between regulations and systemic risk in IBs (i.e.,
Columns 1–4) and CBs (Columns 5–8). It appears that
the impact of banking regulations on systemic risk is not
affected by economic freedom in IBs and CBs (except
restrictions). A more stable and free trading environment
has not driven these regulations to reduce the systemic
risk exposure of banks. In sum, the results are supportive
of our Hypotheses 1–4.

7 | RISK, BANK REGULATION
AND CRISIS

Table 11 reflects whether the impact of regulation on IBs
(i.e., Columns 1–5) and CBs (i.e., Columns 6–10) is differ-
ent during the financial crisis. The coefficients of the crisis
dummy are negative in Columns 1 and 6, showing that
IBs and CBs become less stable during periods of turmoil.
These banks have made a lot of efforts to actively integrate
into the international financial system, but they will also
be affected when the global economic environment is
unstable, and they have to pay for the business they have
participated in. For CBs in Columns 7–10, private moni-
toring and supervisory power have exerted a significant
effect on reducing insolvency risk in the crisis. For
instance, the sum of coefficients of supervisory power and
interaction between official supervision and crisis dummy
is statistically positive, implying that the supervisors have
shown their experience and ability to contribute to the sta-
bility of the bank at this critical moment. From another
perspective, the crisis also illustrates the inadequacy of the
supervision safety net as capital requirements, for instance,
increases the instability of traditional banks, showing the
limitations of the high-profile regulatory strategy in timesT
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of crisis. However, the impact of regulations has been
highly heterogeneous among IBs and CBs as these regula-
tory factors are not related to the risk of IBs during the

crisis in Columns 2–5 where interaction terms' coefficients
are insignificant. It appears that these regulatory
approaches might not be enough to protect IBs from

TABLE 8 Credit risk, bank regulation and economic freedom

Variables 1 (OLS) 2 (OLS) 3 (OLS) 4 (OLS) 5 (OLS) 6 (OLS) 7 (OLS) 8 (OLS)

IB IB IB IB CB CB CB CB

Capital −0.281 −0.600***

(0.369) (0.132)

Capital*Freedom 0.005 0.010***

(0.006) (0.002)

Private −0.16*** −0.649***

(0.506) (0.158)

Private*Freedom 0.003 0.010***

(0.008) (0.003)

Restrictions 0.316 −0.063

(0.369) (0.054)

Restrictions*Freedom −0.005 0.002*

(0.006) (0.001)

Power −0.196 0.264**

(0.598) (0.081)

Power*Freedom 0.006 −0.004**

(0.009) (0.001)

Size 0.085 −0.101 −0.081 −0.031 0.052** 0.048** 0.057*** 0.085***

(0.060) (0.077) (0.098) (0.105) (0.017) (0.015) (0.016) (0.018)

Loans 1.538*** 0.269 −0.024 −0.256 2.034*** 1.885*** 1.940*** 1.869***

(0.345) (0.483) (0.653) (0.669) (0.199) (0.168) (0.176) (0.199)

Liquid assets 1.256* 0.413 0.331 0.581 0.836*** 0.575** 0.606** 0.377

(0.607) (0.804) (0.015) (0.07) (0.209) (0.181) (0.194) (0.220)

Asset growth −0.313 0.053 −0.071 −0.058 −0.043 −0.005 −0.003 −0.002

(0.189) (0.177) (0.246) (0.265) (0.034) (0.012) (0.012) (0.012)

Freedom −0.053 −0.006 0.07 −0.045 −0.095*** −0.098*** −0.025** 0.032*

(0.045) (0.066) (0.061) (0.111) (0.015) (0.020) (0.008) (0.015)

GDP per capita 0.010 −0.011 0.017 0.001 −0.040*** −0.030*** −0.026** −0.018*

(0.024) (0.020) (0.031) (0.036) (0.012) (0.007) (0.008) (0.009)

Non-interest −6.372 −20.759*** −23.799*** −23.164*** 42.539*** 43.281*** 44.457*** 45.279***

(0.217) (0.150) (0.732) (0.766) (0.928) (0.569) (0.815) (0.038)

ROA −32.535*** −15.863*** −17.070*** −16.754*** −78.156*** −70.710*** −74.280*** −76.229***

(0.926) (0.981) (0.340) (0.339) (0.832) (0.803) (0.814) (0.839)

Constant 1.364 2.941 −2.184 2.76 4.819*** 5.211*** 0.080 −3.859***

(0.154) (0.597) (0.674) (0.898) (0.083) (0.170) (0.610) (0.015)

R-squared 0.329 0.183 0.212 0.22 0.825 0.74 0.782 0.816

N 221 436 320 319 1929 2,803 2,395 1932

Note: IB refers to Islamic banks and CB refers to conventional banks. Freedom stands for economic freedom index. Standard errors are in the parentheses. *
Statistical significance at 10% level. ** Statistical significance at 5% level. *** Statistical significance at 1% level.
Abbreviations: CBs, conventional banks; IBs, Islamic banks; ROA, return on assets.
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financial vulnerability in times of crisis. In addition to fol-
lowing the existing international regulatory framework,
regulators of countries with IBs probably need to establish
suitable financial policies to respond to crises.

Table 12 shows the performance of the sample
banks' risk in a crisis. It can be seen from Columns
1–5 that during the crisis, the impact of regulation on
the idiosyncratic risk of IBs is almost negligible. On
the other hand, the regulation still shows its presence
in traditional banks because the coefficients of the
interaction terms are significant. The results offer evi-
dence that CBs suffer greater idiosyncratic volatility in
countries with stricter requirements in private moni-
toring, non-lending bank activities and power of offi-
cial supervision. Therefore, the regulations are not
sufficient to protect IBs and CBs from fluctuations in
their inherent business risks during the crisis. As
Freixas (2010) argues, the Basel Committee's output
establishes a framework for unified international bank-
ing business. However, in addition to the minimum
rules, the design of banking supervision in countries
with IBs needs to add additional contingency plans
during times of crisis, tailored for the characteristics of
the country's banking system.

In Table 13, the results illustrate how regulation
affects the credit risk of IBs and CBs during a crisis. The
influence of capital regulation on IBs and CBs seems to
be similar because the sum of coefficients of capital regu-
latory interactions and capital regulatory variables is sig-
nificantly positive across regressions. It is confirmed that
strict capital requirements drive banks to carry out high-
risk and high-yield lending activities, which end up with
increased credit risk (Diamond & Rajan, 2000). Another
possible explanation is that the bank's capital cost might
increase with the strict capital requirements, but they
can pass the cost pressure on the lender, which might
increase the borrower's default rate, and the bank may
face an increase in non-performing loans. So in crisis
management, reducing the bank's capital cost can be a
strategy for regulators to control risk. On the other hand,
the policy that improves private agents to get more infor-
mation to effectively monitor bank behaviours can signif-
icantly reduce the credit risk of IBs while changes in the
remaining regulatory variables have not contributed to
their improvement of credit risk (Hasan & Dridi, 2010).
Increased transparency of information will make private
agents more capable and motivated to reduce risk by
imposing influence on banks to change their credit
allocation.

The coefficients of key interaction terms are insignifi-
cant in Table 14, which demonstrates for IBs and CBs,
regulatory practices and systemic risks are almost
unrelated during the financial crisis. Since the financialT
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crisis has brought huge losses to financial institutions
around the globe, how to reduce systemic risk has
become a topic of concern for global policymakers.

Traditional banks' balance sheets usually contain
more liquid assets, including saleable securities and vari-
ous liquid investments. In the event of a crisis, these

TABLE 10 Systemic risk, bank regulation and economic freedom

Variables 1 (OLS) 2 (OLS) 3 (OLS) 4 (OLS) 5 (OLS) 6 (OLS) 7 (OLS) 8 (OLS)

IB IB IB IB CB CB CB CB

Capital −0.300* −0.148*

(0.143) (0.070)

Capital*Freedom 0.005 0.002

(0.002) (0.001)

Private −0.227 −0.106

(0.173) (0.074)

Private*Freedom 0.004 0.002

(0.003) (0.001)

Restrictions −0.137** −0.019

(0.051) (0.022)

Restrictions*Freedom 0.002* 0.001

(0.001) (0.004)

Power −0.102 0.021

(0.089) (0.037)

Power*freedom 0.001 0.010

(0.001) (0.001)

Size −0.03 −0.007 −0.022 −0.002 0.002 −0.005 0.001 0.0012

(0.014) (0.012) (0.012) (0.010) (0.008) (0.006) (0.006) (0.008)

Loans −0.023 0.086 0.209** 0.059 0.032 −0.01 0.01 −0.024

(0.087) (0.068) (0.071) (0.062) (0.102) (0.065) (0.073) (0.087)

Liquid assets −0.09 0.154 0.133 0.073 0.007 0.111 0.126 0.100

(0.133) (0.106) (0.103) (0.090) (0.133) (0.085) (0.094) (0.124)

Asset growth −0.052 −0.129*** −0.081** −0.120*** 0.012 0.003 0.003 0.002

(0.042) (0.023) (0.028) (0.024) (0.020) (0.003) (0.003) (0.003)

Freedom −0.039 −0.029 −0.022** −0.015 −0.020* −0.013 −0.005 0.003

(0.020) (0.021) (0.008) (0.015) (0.009) (0.009) (0.004) (0.008)

GDP per capita −0.007 0.001 0 0.005 −0.008 −0.001 −0.003 −0.003

(0.005) (0.003) (0.004) (0.003) (0.005) (0.002) (0.003) (0.004)

Non-interest 0.101 0.071 0.088 0.291 0.174 0.337 1.065 0.685

(0.267) (0.243) (0.224) (0.202) (0.375) (0.772) (0.866) (0.090)

ROA 0.494 1.358*** 1.049*** 1.185*** 0.186 0.236 0.179 0.181

(0.619) (0.252) (0.240) (0.208) (0.268) (0.211) (0.223) (0.247)

Constant 2.569* 1.751 1.746** 1.021 1.331* 0.856 0.175 −0.267

(0.219) (0.361) (0.620) (0.072) (0.571) (0.565) (0.252) (0.460)

R-squared 0.166 0.165 0.181 0.236 0.014 0.008 0.008 0.005

N 234 285 233 209 899 1,441 1,240 1,011

Note: IB refers to Islamic banks and CB refers to conventional banks. Freedom stands for economic freedom index. Standard errors are in the parentheses. *
Statistical significance at 10% level. ** Statistical significance at 5% level. *** Statistical significance at 1% level.
Abbreviations: CBs, conventional banks; IBs, Islamic banks; ROA, return on assets.
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assets will be sold off as soon as possible in exchange for
funds to ease the financial pressure. Unlike CBs, IBs
often can attract investment deposits, and most of these
funds are used to purchase less liquid Islamic-compliant
assets such as murabahah and ijara whose volatility, in
theory, will be passed to investment depositors (Archer &
Karim, 2007a, 2007b). To avoid losses, it is very likely
that profit and loss sharing (PISA) account holders with-
draw a large amount of funds, causing IBs to fall into
financial difficulties. To control the future systemic risks
of IBs, it is necessary to establish a protection system
which includes deposit insurance for investment deposi-
tors, to reduce the probability of a run when a crisis
occurs.

Additionally, during the financial crisis, the US govern-
ment rescues financial institutions by implementing the
TARP. Berger et al. (2019) find that the TARP that pro-
motes capital restructuring can reduce systemic risk. There-
fore, in countries where Islamic financial institutions are
systemically important, developing targeted policy tools for
capital restructuring to reduce the negative impact of a sys-
temic risk may be a viable choice for regulators.

8 | DISCUSSION OF RESULTS AND
CONCLUSION

Basel II and Basel III set out a set of regulations that
require banks to maintain certain levels of capital and
proper leverage ratios to mitigate risk within the interna-
tional banking sector. These regulations were developed
for CBs, and CBs follow those guidelines. However, in
countries where CBs and IBs coexist, IBs also abide by
these regulations. The growth of Islamic banking needs
to be accompanied by the development of effective regu-
lation. According to Song and Oosthuizen (2014), to bet-
ter integrate IBs into the international financial market
and improve their competitiveness, more and more coun-
tries have begun to adopt the Basel regulatory standards
for IBs. Recent literature explores how IBs respond to the
regulatory framework guidelines recommended by the
international regulatory body such as the Basel Commit-
tee. Mejia et al. (2014) suggest that IBs need the same
prudent regulatory framework as CBs Basel's advance-
ment from II to III will benefit most banks. We add to
the literature by examining whether the regulatory ele-
ments highlighted by the Basel Committee (including
restrictions on banks, capital oversight, private monitor-
ing and official supervisory powers) have different effects
on the various risks of IBs and CBs. This article contrib-
utes to the existing literature by highlighting that bank
regulation factors emphasized by international regulators
have different effects on the risk exposure of IBs and CBs.T
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TABLE 14 Systemic risk, bank regulation and crisis

Variables 1 (OLS) 2 (OLS) 3 (OLS) 4 (OLS) 5 (OLS)
6
(OLS)(OLS)

7
(OLS) 8 (OLS)

9
(OLS)

10
(OLS)

IB IB IB IB IB CB CB CB CB CB

Capital −0.037** −0.017*

(0.011) (0.008)

Capital*crisis −0.012 −0.005

(0.006) (0.004)

Private 0.008 −0.004

(0.008) (0.005)

Private*crisis −0.021*** −0.006*

(0.004) (0.003)

Restrictions −0.004 0.005

(0.006) (0.004)

Restrictions*crisis −0.013*** −0.002

(0.003) (0.002)

Power 0.003 0.007

(0.008) (0.006)

Power*crisis −0.010*** −0.002

(0.003) (0.002)

Crisis −0.162*** −0.042*

(0.030) (0.019)

Size −0.013 0.001 −0.010 −0.012 0.001 −0.005 −0.002 −0.006 0.003 0.001

(0.010) (0.014) (0.011) (0.011) (0.010) (0.005) (0.008) (0.005) (0.006) (0.008)

Loans 0.107 0.017 0.099 0.178* 0.051 −0.002 0.004 −0.007 0.006 −0.011

(0.064) (0.083) (0.065) (0.069) (0.060) (0.065) (0.101) (0.065) (0.072) (0.085)

Liquid assets 0.220* −0.159 0.217* 0.133 0.088 0.136 0.048 0.142 0.137 0.122

(0.101) (0.122) (0.101) (0.098) (0.086) (0.086) (0.132) (0.086) (0.096) (0.123)

Asset growth −0.134*** −0.072 −0.135*** −0.087** −0.120*** 0.003 0.014 0.003 0.002 0.002

(0.022) (0.043) (0.022) (0.027) (0.024) (0.003) (0.020) (0.003) (0.003) (0.003)

Freedom −0.001 −0.002 −0.001 −0.003 0.002 −0.001 −0.003 −0.0005 −0.001 −0.001

(0.002) (0.002) (0.002) (0.002) (0.002) (0.001) (0.002) (0.001) (0.001) (0.002)

GDP per capita −0.007* −0.008 −0.006* −0.007 0.0005 −0.002 −0.007 −0.002 −0.003 −0.003

(0.003) (0.005) (0.003) (0.004) (0.003) (0.002) (0.005) (0.002) (0.003) (0.004)

Non-interest 0.130 0.115 0.138 0.193 0.316 0.500 0.429 0.452 1.032 0.632

(0.231) (0.266) (0.232) (0.218) (0.190) (0.767) (0.368) (0.767) (0.866) (0.086)

ROA 1.383*** 0.656 1.389*** 1.167*** 1.186*** 0.193 0.156 0.191 0.180 0.148

(0.240) (0.611) (0.240) (0.231) (0.199) (0.211) (0.270) (0.211) (0.224) (0.248)

Constant 0.162 0.458 0.081 0.275 −0.234 0.063 0.338 0.100 −0.052 −0.096

(0.184) (0.233) (0.203) (0.201) (0.217) (0.103) (0.183) (0.111) (0.135) (0.166)

R-squared 0.239 0.167 0.238 0.222 0.286 0.009 0.012 0.01 0.008 0.005

N 285 134 285 233 209 1,441 899 1,441 1,240 1,011

Note: Crisis is a dummy variable and it stands for 2007–2009 financial crisis. Standard errors are in the parentheses. * Statistical significance at 10% level. **
Statistical significance at 5% level. *** Statistical significance at 1% level.

Abbreviations: CBs, conventional banks; IBs, Islamic banks; ROA, return on assets.
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This research extends the prior empirical studies of
banking and regulation in several ways. First, we analyse
the insolvency risk of the IBs and CBs as solvency is the
most important parameter to measure the financial
health of any business. We utilize Z-score, a measure of
insolvency risk which compares a bank's buffers (capitali-
zation and returns) with the volatility of those returns.
We find that the Basel II and Basel III regulations which
are primarily designed for CBs appear to have a greater
effect on reducing insolvency risk for IBs. Stricter restric-
tions on bank activities and powerful supervisors could
lead to a higher reduction in IBs' insolvency risk com-
pared to CBs. The positive impact of official supervision
on bank risk reduction is more pronounced when IBs
and CBs are in countries with higher economic degrees
of freedom.

Second, we analyse idiosyncratic risk – the inherent
risk in a business because of the particular business
model. As the components of IBs balance sheet is differ-
ent compared to the CBs, because of the profit and loss
sharing principles, idiosyncratic volatility of IBs is higher
than that of CBs, which might be due to the uncertain
outcome of the profit-sharing transactions in IBs' busi-
ness model. The results show that stricter restrictions on
non-loan activities and more private monitoring could
reduce more idiosyncratic risk of IBs compared to CBs.
More economic freedom makes Basel II and III more
effective in controlling idiosyncratic risk in CBs, while
the impact of regulations on IBs' risk is not affected by
the external environment.

Then, we examine credit risk which is the potential
that a bank borrower will fail to meet its obligations fol-
lowing agreed terms. Banks will have problems if they
fail to manage credit risk within an acceptable limit.
Higher private monitoring is more effective to reduce the
credit risk of IBs compared to CBs. While bank regula-
tions have a direct impact on enhancing loan quality for
IBs, bank regulations in countries with a higher degree of
economic freedom affect the credit risk of CBs.

Finally, we examine systemic risk which became
much more important after the financial crisis of
2007–2009. More stringent capital regulation actually
results in more systemic risk in IBs compared to CBs.
The findings demonstrate that Basel II and III are not
effective in curbing the systemic risk of financial institu-
tions in countries that have IBs, reflecting the limitations
of bank regulations (Weiß et al., 2014). Furthermore, as
our sample period covers the financial crisis of
2007–2009, we examine how effective are the regulations
during the financial crisis to curb those risks that we
examine in this article. The findings show that these reg-
ulatory practices are not sufficient to mitigate the risks
faced by IBs and CBs during financial turmoil.

This study suggests that the regulatory factors
highlighted by Basel rules can actually help IBs achieve
stability and reduce risks. However, the positive role of
implementing Basel II and III in IBs seems limited
because these rules do not contain guidance on the spe-
cific characteristics of the Islamic banking system. The
risk-sharing characteristics of IBs have brought certain
challenges to their supervision. Regulators need to con-
sider the differences in the impact of international regu-
latory factors on IBs and CBs and design effective
regulatory guidelines following the recommendation of
international regulatory organizations to reduce the
excessive risk-taking behaviour of IBs and CBs. A free
economic environment increases the effectiveness of reg-
ulation to reduce bank risk exposure.

ENDNOTES
1 Shari'a compliant financial products may be classified into two
main categories – profit-and-loss sharing (equity-based), and non-
profit-and-loss sharing (debt-based). The two main products in
PLS modes of financing are Musharakah and Mudarabah.
Musharakah is an active partnership, while Mudarabah is a silent
partnership.

2 The countries included in our sample are: Bahrain, Bangladesh,
Cayman Islands, Egypt, France, Gambia, Indonesia, Jordan,
Kuwait, Lebanon, Malaysia, Mauritania, Pakistan, Qatar, Saudi
Arabia, Singapore, Sudan, Syrian Arab Republic, Tunisia, Turkey,
Unite Arab Emirates, United Kingdom, and Yemen.

3 MSCI world banks index is made up of large and mid-capitalized
stocks across 23 developed markets countries.

4 The Troubled Asset Relief Program (TARP) is part of the US gov-
ernment's plan to respond to the subprime mortgage crisis in
2008. In this program, the government purchases toxic speculative
assets and equity from the financial institutions that suffered huge
losses to enrich the funds of the financial sector, thus achieving
the goal of stabilizing the market.

5 AAOIFI is a non-profit corporate body that provides standards for
Islamic financial institutions and industry in areas such as
accounting, auditing, corporate governance, ethics issues and
Islamic law.
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APPENDIX A

TABLE A1 Description of Islamic banking mode

Type Description

Profit and loss
sharing mode

Mudaraba The banks receive funds from depositors or fund holders and then own the capital. They provide clients with
funds for projects development, clients are responsible for managing the business and provide expertise to
facilitate the operation of the project. Profits are distributed according to pre-agreed contracts. Losses are
entirely absorbed by banks – the fund providers.

Musharaka Equity participation contract: Under this business transaction, banks and customers conduct business
cooperation in accordance with the terms of the agreement, and they all need to fund the project. Banks and
customers like partners because they all contribute capital to the project. After the project produces profits,
the bank and the customer share the profits at a pre-agreed ratio. The losses incurred are apportioned strictly
according to their respective capital contribution ratios. This kind of transaction is often used to fund long-
term investment projects.

Non-PLS mode

Bai' Mua' jjal The bank purchases the product according to the customer's request and then sells it to the customer for profit
through installment payment. The customer can obtain the final ownership of the product by installment or
one-time settlement. Only customers and banks participate in the transaction, and the price of the product is
determined by the bank and the customer.

Ijara Ijara's business is similar to financial leasing in traditional finance. The Islamic banks collect the agreed rent
from the lessee by leasing the assets, but the ownership of the asset itself is not transferred to customers. The
bank remains the owner throughout the lease period and gives up the benefits of using the asset. The
ownership of the assets will be transferred to the customer in the future.

Murabaha In the mulabaha transaction, a bank purchases the assets identified by its customers (borrowers) from third
parties and then sells the assets to the borrowers to obtain the original purchase price and profit elements
(usually calculated on a baseline basis, such as LIBOR). Customers purchase products at higher prices and
pay the full amount in installments.
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APPENDIX B

TABLE B1 regulatory indexes

Variable Quantification Question sources

Capital regulatory requirements index Higher values indicate more stringent
capital regulation

The section 4 of Table 1 in the
research of Barth et al. (2004);
world bank database: https://www.
worldbank.org/en/research/brief/
BRSS

Bank activities restrictions index Higher values indicate higher
restrictions on securities underwriting
and trading, insurance underwriting
and trading, real estate project
investments and non-financial
corporate transactions.

The section 1 of Table 1 in the
research of Barth et al. (2004);
world bank database: https://
www.worldbank.org/en/
research/brief/BRSS

Private monitoring index Higher value indicates more
information disclosure and private
sectors are more able to monitor
banks.

The section 7 of Table 1 in the
research of Barth et al. (2004);
world bank database: https://
www.worldbank.org/en/
research/brief/BRSS

Official supervisory power A higher supervisory power value
indicates higher supervisory power

The section 5a of Table 1 in the
research of Barth et al. (2004);
world bank database: https://
www.worldbank.org/en/
research/brief/BRSS
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