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Thesis Abstract

Islamic banks have performed remarkably well despite the limitations of their
ethical parameters have developed significantly during their relatively short exis-
tence. The Western world’s attention was particularly drawn to Islamic finance dur-
ing the 2007 financial crisis when Islamic banks outperformed conventional banks
in terms of profitability, asset growth, liquidity and solvency. The comparative per-
formance between Islamic and conventional banks in the face of the financial crisis
deserves special attention for two main reasons. It is the first time that an invest-
ment universe, restricted by the Islamic Law, has outperformed the conventional
system. Secondly, the predominance within the Gulf states of the Islamic bank-
ing sector, has made the GCC region more resilient to the recent financial crisis.
The 2007 financial crisis has been the first time that the region maintains a positive
economic growth amidst falling oil prices. Economic policy measures such as the
revenue diversification programme and the subsequent development of a strong fi-
nancial sector have paid off. The Islamic banking sector and its contributions to the
GCC’s economic endurance through the recent crisis warrants interest. The thesis
starts by investigating two specific topics; the technical efficiency and failure risk
of Islamic banks. Building from a somewhat rudimentary basic of a few years ago,
in terms of know-how, restrictions, managerial competencies, Islamic banks have

managed to close the gap with conventional banks. Their significant rise in techni-



Thesis Abstract vi

cal efficiency is attributable to higher revenue and profit efficiency scores, achieved
by improvements in human resources, compared to conventional banks. To the best
of our knowledge this research is distinct in that it encompasses bootstrap tests for
the equality of means testing in the context of financial ratio analysis and a meta-
frontier decomposition of the DEA efficiency scores into; a managerial component
and to the modus operandi of the bank.

The efficiency of the Islamic banking system together with its investment
restrictions not only shows in lower failure risk but also in the composition of a
unique financial product whose characteristics are radically different to products
of conventional banking. In particular, different sensitivities exist between the two
banking systems in regard to failure risk. In addition, Islamic banks are less likely to
be affected by contagion effects found with conventional banking. The study offers
the first application of survival analysis in comparing the failure risk of Islamic and
conventional banks.

From comparisons between the financial sector (stock markets) of the GCC
against developed and developing countries, we show that the GCC were among the
last countries to be affected by the 2007 financial crisis. Furthermore, they recov-
ered much faster than financial systems of many other countries. The predominance
of Islamic banking in the region with its principles on risk-sharing, investments in
real assets and the shunning of conventional debt instruments, has helped the GCC

to weather the crisis. The chapter contributes to the literature in a number of ways.
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First it allows for every country an endogenous way of detecting the timing of the
crisis. Other studies have taken the route of exogenously imposing a crisis date.
Secondly it introduces measures of crisis duration and intensity of the crisis on

every country while it distinguishes between global and regional contagion effects.
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Chapter 1
Introduction

Following the two oil crises in the 70s and 80s, the Gulf Cooperation Council (GCC)
states embarked upon large-scale investment projects to reduce their dependence on highly
volatile hydrocarbon income. As a result, many industrial and service sectors were pro-
moted among which financial services sector received the greatest attention. Of special
interest, Islamic finance evolved to become hugely important in the GCC.

That the 2007 financial crisis spurred Islamic finance to faster growth can be at-
tributed to the fact that [slamic banks were relatively less affected. This can be explained
by the business model that they follow granting them better capitalization and liquidity in-
dicators, the concept of risk sharing and the disinclination to become involved in high-risk
products (derivatives, securitization and short sale). Even so, Islamic and conventional
banks have many similarities. For example they are both vulnerable to credit risk. In addi-
tion they operate in the same environment, facing the same macroeconomic shocks and the
same regulatory requirements. Recent developments in the Arab world which have led to
the overthrow of long-standing regimes, might be expected to boost Islamic banking even
further as newly established governments establish new priorities. For instance, Egypt has

been looking into the possibility of launching an Islamic sovereign bond.
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1.1 Motivation

Islamic finance is an interesting field for research for three main reasons. First, although
Malaysia remains the market leader in Islamic finance products, the GCC offers a much
broader client base with even higher Islamic bank penetration (Hasan and Dridi 2010).
Secondly, the income diversification attempts of GCC countries together with the stronger
presence of Islamic banks has helped the GCC sustain economic growth even after oil
prices plummeted during the 2007 crisis (IMF 2010). It was the prevalence of Islamic
banks that insulated the financial sector from the worst repercussions of the financial cri-
sis. Thirdly, as Islamic banks weathered the financial crisis better than their conventional
counterparts, the Western world’s attention was attracted (Cihak and Hesse 2010). Conven-
tional investors have become interested in empirical comparative research between the two
bank types. This remains neglected as the literature on Islamic finance primarily focuses
on theoretical aspects. By our current contribution, we add to the existing empirical litera-
ture with three studies that compare the Islamic vis-a-vis the conventional banking system
from two aspects; that of technical efficiency and that of failure risk. Furthermore, we in-
vestigate the benefits that the presence of Islamic banks brings to the financial sectors of

the GCC and we draw comparisons with developing and developed countries in the period

of the 2007 financial crisis.
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1.2 Structure of Thesis

The thesis is organized in five chapters of which this, the introduction is the first. The
second chapter compares the relative efficiency of conventional and Islamic banks. Cost,
profit, revenue and technical efficiency are examined using Financial Ratio Analysis (FRA)
and Data Envelopment Analysis (DEA). Methods used include a bootstrap test for equality
of means testing in the context of FRA and a meta-frontier decomposition of DEA effi-
ciency scores into managerial efficiency and efficiency due to modus operandi. Results
show that cost efficiency is higher in conventional banks but Islamic banks are closing the
gap. The closing gap is due to the importance of human resource development in the recent
years and the higher spending associated with it. Although the restrictions of the Islamic
banking system inhibit efficiency, superior managerial quality offsets this disadvantage.
The third chapter investigates the failure risk of conventional and Islamic banks us-
ing survival analysis models. Survival analysis has a long history in the fields of health
economics and engineering. Its application in bank failure studies remains limited. Our
study is the first application of survival analysis in a comparative study of Islamic and
conventional banks. The chapter provides an extensive investigation of the relevance of
idiosyncratic and systemic factors upon failure risk. We find that Islamic banks exhibit
lower failure risk and, being less interconnected, there is a reduced likelihood of co-failure.
The fourth chapter focuses on the "synchronization" of the 2007 financial crisis and
investigates the contagion effects in developing and developed economies. The GCC is
compared with other groups of developing (i.e. Eastern Europe, BRICS) and developed

(i.e. Core EU) economies to identify their different levels of dependence to the impact of
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the exposure to the financial crisis. The Markov-Switching framework is used to identify
the specific crisis transition dates and the crisis intensity for every country.

We find that the GCC was the last group of countries to be affected and that the
impact of the crisis on the region was minimal. Bahrain, the financial hub of the GCC,
contrary to other major financial centres like Malaysia or Hong Kong as, is affected with
a significant delay and at lower intensity. In short, the prominence of the Islamic banking
sector has contributed to the region’s weathering of the crisis. A fifth chapter provides an

overall summary of the conclusions of the thesis.

1.3 GCC Background Information

The Gulf Cooperation Council (GCC) is a political and economic union of the Arab states
that was founded on May 1981 among the six states: Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia and the UAE. The superior economic performance of the GCC relative to other de-
veloping economies as well as the increased integration they have achieved compared to
other Middle Eastern countries is remarkable (UNDP 2002). The GCC states show signif-
icant homogeneity among them on various geopolitical, macroeconomic and institutional
aspects (IMF 2005). At first the six countries' share the same language and history. In terms
of monetary convergence, all GCC states have generally low inflation rates compared to
other developing countries (IMF 2005). In addition, they all maintain long-standing fixed
exchange rates to the US dollar with Kuwait being the only exception after switching to

an undisclosed basket of currencies in May 2007. The remarkable exchange rate stabil-

1 Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the UAE
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ity given the liberalized financial sector has led to co-movements in the interest rates and
similar sovereign creditworthiness (ECB 2005).

Economic activity in the GCC benefited from rising oil prices in the period 2003-
2008. Oil prices then rose at a mean annual rate of 14%. Over the same period real GDP
growth averaged 6.6% per year, which was roughly three percentage points higher than
during the period 1997-2002 (IMF 2011b). The strong positive correlation between oil

prices and real GDP growth is a key characteristic of the GCC economy.
[Table 1 here]

There have been two similar cases in the past where rising oil prices led to signif-
icant revenues for the GCC countries yet these could not be manifested into sustainable
growth after the oil prices reverted to normal levels due to the dominant size of the hydro-
carbon sector. Relying on a non-renewable and highly volatile source of income, such as
oil and gas, can be an impediment to the growth prospects of any country. Saudi Arabia
and Qatar have the largest endowments of oil and gas respectively in the region. By con-
trast, Bahrain’s energy resources are depleted. All these necessitate the need for careful
investment planning that would diversify the income of these countries away from energy
towards sources that are non-exhaustible and less susceptible to price fluctuations.

To a degree, the GCC appears to have seized the opportunity better. Fiscal balances
show increasing surpluses. International reserves soared to a record high level of 515 USD
billion in 2008, up from 75 USD billion in 2002 (IMF 2011b). Having cut their external
debt obligations from 66% to 12% of GDP, national governments now have the capacity

to invest in projects designed to sustain economic growth (IMF 2011b). Investments in
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infrastructure and technology at the GCC level increased from 300 USD billion in 2004 to

2.5 USD trillion by the end of 2008 (IMF 2011a).

[Figure 1 here]

Some countries have taken significant steps towards income diversification with Bahrain,
which has established itself as a financial hub in the region offering exquisite products such
as Islamic finance. Tourism and transportation are also promoted. The UAE have diver-
sified into tourism, manufacturing and financial services (IMF 2012d). Although Kuwait
recently has engaged with financial services, its dependence on oil remains high. Saudi
Arabia, by far the largest economy in the region (469.4 USD billion - 44.3% of GCC total),
has the huge revenues from energy related products (89.3% of total revenue in 2008); con-
struction and manufacturing are increasingly important as revenue sources (IMF 2011a).
As a result of this diversification process, non-oil sectors in the GCC have been expand-
ing at 7.3% yearly, while the non-oil GDP represented 65% of total GDP in 2008, up from

about 56-58% in the early 90’s. Economic growth is no longer entirely energy related.

[Figure 2 here]

1.3.1 Financial Sector

During the period 2003-2008 bank credit to the private sector has averaged a mean annual
growth rate of 23% (IMF 2010). Credit expansion was stronger in the UAE and Bahrain
than other GCC states, peaking at 122% of non-oil GDP in 2008. The availability of credit
coupled together with low inflation and rapid economic growth prospects gave rise to high

demand for real estate and equities. The UAE, Dubai in particular, were in the frontline
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of the real estate boom. Stock markets in the GCC region gained 22-60% in 2007 (IMF
2012d).

The financial sector in the GCC is bank-based, in line with the fact that in most
developing economies banks have a dominant role in channeling funds. Yet the size of the
banking sector varies considerably from state to state. Bank assets are highest in Bahrain
(1200% of GDP in 2008) and lowest in Oman (40% of GDP in 2008) (IMF 2010). In
2008 absolute values, the UAE and Saudi Arabia are leading by 380 and 345 USD billion
respectively, while Oman is at the bottom of the ranking scale with 10 USD billion. During
the boom years, banks with access to international financial markets have been borrowing
to saturate the need for credit.

The state’s influence in the banking sector and infrastructure investment is signifi-
cant. State ownership is highest in the UAE and Saudi Arabia, accounting for 52% and
35% of bank assets respectively while in Bahrain and Kuwait it is much lower at 20% and
13% respectively (IMF 2012a). Infrastructure investments in the GCC region are made
through alternative (to banks) investment structures like sovereign wealth funds, mutual
funds and central banks. The Bahraini wholesale banks are amongst the few in the region
that specialize in project financing, mostly in Saudi Arabia, and pursue aggressive retail
strategies in the broader MENA/South Asia region due to their less restricted operational
framework. However, as the energy sector is entirely under state control, the state’s influ-
ence on the non-oil sector, inclusive of banks, is significant particularly when it comes to

equity injections needed to avoid financial distress as was the case during the Dubai crisis

in 2009.
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Stock market capitalization in the GCC has grown to 650 USD billion in 2009 from
117 USD billion in 2003 (IMF 2010). Although there have been examples of GCC states
issuing debt in the past, debt markets never really took off mainly due to the ample state
liquidity together with the state’s role in investments. Recent developments in the stock
markets of the region include negotiations with Western stock exchanges which could help
in further development (e.g. know-how, innovation) and integration of GCC region stock

markets with global financial markets.

1.3.2 Islamic Banking

Islamic banking industry was worth 1.3 USD trillion assets in 2011, representing a 150%
increase over 5 years while countries like Australia, Nigeria and Russia have expressed
their interest to promote Islamic banking operations (IMF 2010). Still Islamic banking is
considered a niche market as Islamic assets represent only 1% of the global market. Islamic
bond issuance reached 82 USD billion globally with Malaysia, the largest market in Islamic

finance, accounting for two thirds.

[Figure 4 here]

Islamic banking industry is particularly strong in the GCC where the presence of
Islamic banks ranges between 12% and 35% of total banking assets (IMF 2010). Islamic
bond issuance (Sukuk) has grown substantially from around 5 billion USD in 2004 to 32

billion USD in 2007. Islamic bonds represent about one-third of sovereign and about a

quarter of corporate debt obligations.
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[Table 2 here]

Financial products utilized by Islamic banks remain tailor made to client needs. This
lack of standardization could be an impediment to subsequent development as it makes Is-
lamic financing options more expensive than those of conventional finance. In addition
legal compliance and regulatory issues receive increasing attention as for most of these
products there is no precedent to highlight potential issues in case of dissolution or liquida-
tion. In addition, the Shariah compliance of some financial products and the unstandardized
Shariah scholar opinion rulings enhance uncertainty.

Islamic banking is fundamentally different than conventional banking as it has evolved
on the basis of Islamic Law which prohibits any transaction involving interest. Certain busi-
ness types are not investable with respect to their sector (i.e. conventional finance, pork,
alcohol, pornography) and their financial characteristics (i.e. debt to market capitalization
< 30%). Islamic banks are not allowed to utilize complex derivatives (i.e. hedging instru-
ments, credit default swaps, options and short-selling) due to their uncertainty. At the same
time financial products on the supply and demand side of credit are built upon the notion
of equity participation and that all transactions need to involve a tangible asset. Risk shar-
ing happens with depositors and investors neither of those having capital protection; hence
allowing risk to pass through an Islamic bank granting it procyclical protection.

Mudarabah and Musharakah are some contracts that are based on the profit-and-loss
sharing technique (PLS). In Mudarabah an investor (usually an Islamic bank) and an en-
trepreneur (individual or institutional) enter a joint venture where the investor provides the

necessary funds and the entrepreneur provides the knowhow. The investor cannot inter-
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fere with the running of the business which is left entirely to the entrepreneur. Both parties
agree ex ante on a ratio according to which they will split the profits which are unknown
at the time of the agreement (e.g. 70/30 bank and investor accordingly). In case of losses
each party loses what he had contributed to the venture unless negligence of a party can be
proven. Musharakah basically differs in the number of participants in the venture and the
contributions each one is allowed to make.

In practice, equity contracts are overshadowed by fee-based contracts where the bank
charges a fee on top of the cost of a provided service. Fee-based contracts include the
widely used Ijarah and Murabahah. Murabahah is in essence a cost-plus-profit sale. The
bank arranges to sell a good to a customer and it charges a fee on the price which incorpo-
rates risks, costs and a profit margin. Ijarah on the other hand is a lease contract where the
bank leases an asset to an investor (or consumer) and the latter pays fees for being allowed
to use the asset. The preference of fee-based contracts is mainly due to the complexity and
increased risks and costs in the tailor-made equity contracts.

Islamic banks face additional kinds of risk than conventional banks. For example,
Shariah compliance risk is specific to Islamic banks and it entails potential losses arising
from the Shariah Supervisory Board ruling a contract as illegitimate. The mission of a
Shariah Supervisory Board (SSB) is to ensure that the products offered by an Islamic bank
are in accordance with the Islamic Law. Every product needs the approval of the SSB;
however as SSBs are unregulated and Scholars may not always agree a Shariah compliance
risk is applicable for Islamic banks. In addition, other risk types such as operational and

liquidity risk acquire a different perspective. Operational risk is inherent in Islamic finance
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as it is largely based on bespoke contractual agreements such as the tailor-made equity
contracts. Moreover the fact that Islamic banks are relatively young, small and typically
domestically owned may result in cost inefficiencies as there is evidence that cost efficiency
requires a critical mass (Miller and Noulas 1996). Liquidity risk is crucial for Islamic
banks given their restricted access to interbank market and the lack of central bank lender
of last resort facilities. These facilities are based on conventional principles which makes
an Islamic bank less eager to utilize them. At the same time the asset-backed nature of
Shariah compliant contracts (i.e. collateralized by commodities or real estate) and the fact
that conventional hedging instruments are banned, makes liquidity management vulnerable

to market conditions, particularly inflation.

1.4 Appendix
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Table 1. Average Annual Real GDP Growth

Oil Real GDP Non-Oil Real GDP Real GDP
1997-2002 2003-2008 1997-2002 2003-2008 1997-2002 2003-2008
Bahrain 6.7 231 4.0 9.3 47 6.9
Kuwait 9.1 7.3 6.8 9.8 7.2 8.7
Oman 15.0 1.0 6.5 9.2 9.3 5.8
Qatar 16.1 10.8 5.5 15.6 10.6 13.0
Saudi Arabia -1.7 5.8 3.5 4.6 1.7 4.9
UAE -0.1 3.9 7.3 9.9 4.7 8.3
GCC 1.7 5.6 4.8 7.3 3.7 6.6

Source: Country Authorities

Table 2. Debt Market in GCC, 2009

Sovereign Financial Non-Financial Total

Islamic Bonds (Sukuk) 1.9 5.5 6.4 13.8
Conventional Bonds 34 19.3 19.3 42.0
Total 53 24.8 25.7 55.8

Note: Numbers represent outstanding debt in billions of USD. Source: IMF

12
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Chapter 2
Efficiency comparison between Islamic and
conventional banks in the GCC region

Abstract

In this chapter we examine the efficiency of Islamic banks relative to conventional
banks in the Gulf Cooperation Council (GCC) region over the period 2004 to 2007. We
employ two of the most widely used approaches in the literature and expand them further.
Financial ratio analysis and DEA have been used over the same dataset so that results are
directly comparable. Evidence from the financial ratio analysis are that Islamic banks are
more revenue and profit efficient than their conventional counterparts but fall behind in
terms of cost efficiency although the gap is closing in the last years of the sample. Boot-
strapping techniques ensure avoidance of small sample bias. DEA efficiency (from now on
"gross efficiency") is decomposed into "net efficiency” (reflecting managerial inadequacies)
and "type efficiency" (reflecting bank type specific inadequacies). In this way the advan-
tages of Stochastic Frontier Analysis are incorporated in the DEA approach since Islamic
banks are not required to have the same goals as the conventional ones. Conventional banks
are more efficient, attributable mainly to their higher "type efficiency"” rather than having
more capable personnel. Malmquist total factor productivity results show that productiv-
ity has risen for Islamic banks while it has fallen for conventional banks. Islamic banks
had a massive expansion in technology, attributable to the new technologies implemented

by some of the largest banks of the sector. Finally, correlation results between financial ra-

15
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tios and DEA efficiency scores show that these methods should be viewed as complements

rather than substitutes.

2.1 Introduction

The 2007 financial crisis had a significant impact upon the conventional banking sector
across the globe in terms of resilience, profitability and growth. By contrast, Islamic banks
were largely insulated from the crisis (Willison 2009; Yilmaz 2009). The highly regulated
operating environment which is in accordance with the Shariah principles, prohibits invest-
ments in financial instruments that were largely blamed for aggravating the crisis (Hasan
and Dridi 2010). Islamic banks are prohibited from investing in complex derivatives (hedg-
ing instruments, credit default swaps), engaging in short-sales, receiving and charging in-
terest as well as investing in certain prohibited lines of business like conventional finance,
pork and alcohol.

Conventional banks earn profits through the implementation of interest on both the
asset side, where they offer a low interest rate on deposits, and the liability side, where they
charge a high interest rate. The difference, or the spread, between the two rates constitutes
the revenue of the bank. Additionally conventional banks earn fee-based revenues for some
of their services. Islamic banks are essentially partners with entrepreneurs and borrowers

through the equity-type profit and loss sharing (PLS) contracts®. In addition, Islamic banks

2 Mudarabah and Musharakah are two contracts that are based on the profit and loss sharing (PLS) tech-
nique. In Mudarabah and investor (usually an Islamic bank) and an entrepreneur (individual or institutional)
enter a joint venture where the investor provides the necessary funds and the entrepreneur provides knowhow.
The investor cannot interfere with the running of the business which is left entirely to the entrepreneur. Both
parties agree ex anfe on a ratio according to which they will split the profits - which are unknown at the
time of the agreement (e.g. bank 70% and individual 30%). In case of losses each party loses what he had



2.1 Introduction 17

offer fee-based services®. Conforming to Shariah principles means that Islamic banks need
to obtain the approval of each financial product from the Shariah Supervisory Board (SSB).
Islamic banks have taken significant steps towards standardizing their products and prac-
tises, aided by organizations such as the Accounting and Auditing Organization for Islamic
Financial Institutions (AAOIFI). Yet many contracts, particularly of the equity-type remain
unstandardized meaning that they need to be tailored to each specific client or project and
subsequently approved by the SSB. As Islamic banks are smaller in size relatively to con-
ventional banks they are unable to reap any benefits of economies of scale. In addition,
most Islamic banks are domestically owned and therefore have less opportunities to benefit
from outside innovations and efficient practises. For these reasons the success of Islamic
relative to conventional banks at the macroeconomic level is in contrast to expectations of
performance at the microeconomic level. The characteristics that make Islamic banking
macroeconomically successful are the ones likely to make it less technically efficient.

The first Islamic bank, the Dubai Islamic Bank, was founded in 1975 at which point
only fundamental contracts (e.g. safekeeping accounts, PLS contracts) were available. Is-
lamic bonds were launched in 1978 followed by Islamic equity funds and Islamic insur-
ance during the 1990s. More recently Islamic equity indices have been introduced such as
the Dow Jones Islamic Markets (DJIM) and the Financial Times Stock Exchange (FTSE)

Shariah. The first Islamic products were largely developed to cater for government and cor-

contributed to the venture unless negligence of a party can be proven. Musharakah differs in the number of
participants in the venture and the contributions each one is allowed to make.

3 Murabahah and Ijarah are two widely used fee-based contracts. Murabahah is in essence a mark-up sale.
The bank arranges to sell a good to a customer and it charges a fee on the price which incorporates risks, costs
and a profit margin. Ijarah is a lease contract where the bank leases an asset to an investor (or consumer) and
the latter pays fees for being allowed to use the asset.
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porate funding requirements. But the growth in size and wealth of the Muslim population
fed the appetite for financial products that would be Shariah-compliant. Response at the
government level included the introduction of a dedicated Islamic banking system in Iran,
Sudan and Pakistan. Today only Iran maintains this system while the rest of the countries
operate a dual-banking system where conventional and Islamic banks operate alongside.
At the corporate level the challenge has been to introduce financial products in accordance
with Shariah that would cover the same needs as the conventional ones while at the same
time offering similar rates of return. Through the subsequent evolutionary process Islamic
credit cards and mortgages have been available to the mainstream investors in the recent
years. Pressure on Islamic banks to continue to innovate is provided by the increasing ap-
peal of the traditional values of Islamic finance to Western investors who are disillusioned
with the banking practises of conventional banks in the wake of the 2007 financial crisis
(Arthur D Little 2009). Appetite for Islamic banks is further enhanced as Islamic banks
are found to exhibit less failure risk than conventional banks (Cihdk and Hesse 2010). As
a consequence, Islamic financial institutions, more than 300 in around 70 countries, are no
longer confined to the Muslim world. Indeed, there are 5 Islamic banks in the UK and 19
Islamic financial institutions in the USA.

A study of the Islamic banking sector and how it compares to the conventional sec-
tor in efficiency terms receives renewed interest not only because of the traditional linkages
between bank efficiency and economic development and stability but also for the increased
interest from the conventional point of view. Yet problems may arise from a comparison of

the two bank types as they do not necessarily share the same goals. While profit maximiza-
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tion is the goal of a conventional bank, Islamic banks may be willing to operate at a lower
profitability level in order to remain Shariah-compliant. In addition the accounting state-
ments of Islamic banks are not readily comparable to those of conventional banks; hence
some standardization needs to take place before any analysis.

The paper contributes to the empirical research related to bank efficiency in four
ways. Firstly by combining two widely used methodologies; bootstrapped Financial Ratio
Analysis (b-FRA) and a Meta-Frontier variance of the Data Envelopment Analysis (DEA)
(Charnes, Cooper and Rhodes 1978; Banker, Charnes and Cooper 1984). The use of two
estimation approaches allows us to assess whether results and conclusions related to effi-
ciency vary by the type of analysis; hence draw conclusions on whether the two methods
can substitute one another. Advantages of the FRA approach are their ease of interpretation
and the simple econometric analysis involved. As disadvantages the lack of an underlying
theory as well as the inability to capture the comlexity of a bank in a few ratios. Another
point of concern in FRA is the limited sample size that usually accompanies such studies.
In our case small sample size is not an immediate concern, however we propose a boot-
strapped version of the FRA which corrects for any small sample bias and provides more
reliable estimates as well as an approach which could be used elsewhere. DEA on the other
hand does not impose any restrictions on the distribution of efficiency scores (like Stochas-
tic Frontier Analysis). By contrast, it allows for more complicated models that capture
better than the FRA a bank’s model of business. Secondly, in contrast to classical finan-
cial ratio analysis which can be affected by small sample bias, we implement a bootstrap

technique - the first time utilized in banking context to correct for any small sample bias.
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Thirdly, the Meta-Frontier Data Envelopment Analysis (MF-DEA) method decomposes ef-
ficiency into two components; one due to the modus operandi and one due to managerial
competence at converting inputs to outputs (O’Donnell, Prasada-Rao and Battesse 2008).
To our knowledge this is the first application of this technique in a comparative analy-
sis of Islamic and conventional banks. Contrary to original DEA applications, MF-DEA
does not impose the restriction that both bank types have the same goals. Fourthly, we
use a large and consistent sample size of 69 banks over the 2004-2007 period in the Gulf-
Cooperation Council (GCC). The particular strengths of our sample is the inclusion of 19
Islamic banks, much larger than similar studies and the inclusion of the whole GCC. Many
studies in the field that compare these two bank types either use small samples, particu-
larly of Islamic banks due to data limitations or, in an effort to boost sample size, they pool
observations across a number of disparate countries which can lead to unreliable results.
In addition, there have been efficiency studies focusing on the banking sector of specific
GCC economies, like Darat et al. (2007) for Kuwait or Al-Jarrah and Molyneux (2005) for
Saudi Arabia and Bahrain. Finally, we complement our study with a productivity analy-
sis and its components under our study period to uncover reasons for the discrepancies in
the efficiency scores. Policy implications from this chapter comprise the combined use of
distance frontier methodologies with financial ratio analysis as well as the decomposition
of efficiency score into a managerial component (this has been the focus of most studies
in the past) and a component related to the modus operandi of the banks (Islamic versus
conventional). We verify that the Islamic banking system is inherently less efficient due to

its restrictions. By constrast the managers employed in Islamic banks are more efficient in
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dealing with these restrictions. Any policy attempts to further enhance efficiency in Islamic
banks should target the restrictions of the system first and then the managers.

The paper is organized in six sections of which this is the first one. A literature
review is presented in section 2 while section 3 describes the methodological approaches
utilized. Data are presented in section 4 while section 5 presents the results. A sixth section

concludes.

2.2 Literature Review

Performance evaluation within the banking industry at the macro level is essential to as-
sess governmental policies related to deregulation, mergers and acquisitions and economic
growth. At the micro level measuring efficiency is essential to promote good practises and
discourage bad practises which would boost managerial performance and subsequently im-
prove the bank’s efficiency in converting inputs to outputs.

Since the true level of efficiency is unknown there is not consensus in the litera-
ture about the best approach. The common ground among all approaches is the notion
of "benchmarking" the performance of selected Decision Making Units (DMUs) against
themselves or some standards. The notion of relative comparison is very intuitive and eas-
ily understood by non-technical oriented industry managers. The benefit of combining

statistical analysis with relative "benchmarking" is the quantification of the inefficiencies

(Berger and Humphrey 1997).
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2.2.1 Financial Ratio Analysis

Studying banking efficiency can be done in two ways: by the use of financial ratio analysis
(FRA) or by the more statistically intense frontier analysis methods (DEA). Financial ratios
are popular for a number of reasons. First they are easy to calculate and interpret making
them ideal for non-experts. Secondly the allow comparisons to be made to other banks or
relative to a "benchmark”, which is usually the average of the industry sector, or against
time (Hassan and Bashir 2005; Halkos and Salamouris 2004). Despite the wide usage of
financial ratios they are not without drawbacks. First of all financial ratio analysis does not
have any underlying theory meaning that a firm can calculate its own ratios in such a way
that conceals problems. Secondly, most financial ratios cannot capture the complete picture
of performance of a complex organization over the breadth of its activities. In addition to
that there is no criterion for selecting a ratio that is appropriate for all interested parties (Ho
and Zhu 2004). In the context of Islamic banking there is the additional concern whether
financial ratios can distinguish between the two bank types. Olson and Zoubi (2008) tackle
this question by using nonlinear classification techniques such as neural networks and find
that financial ratio analysis is indeed meaningful within such a comparative context. Yet
the underlying assumption is that banks pursue such goals (i.e. profit maximization) which
makes their financial ratios look better than the other banks. That could be a potential
drawback of their application in the context of Islamic banks where these might not be the

most pressing objectives (Abdul-Majid ez al. 2010).

4 A Decision Making Unit (DMU) in this case is a bank. The same approach can be used with firms or
public organisations.
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Financial ratio analysis can suffer from small sample bias especially in this compar-
ative framework where data for Islamic banks are limited. Still as FRA boils down to some
sort of statistical significance test of the difference in means any small sample bias would
be eliminated if a bootstrapping methodology is applied. One of the first applications of
conducting a bootstrapping version for a mean hypothesis test is found in Allen (1997).
More recent applications include the Desagné et al. (1998)and the Peretti and Siani (2006)
in a medical-economics context. The former is a non-parametric version while the second
compares a parametric and a non-parametric approach. The parametric approach imposes
a certain distribution on the financial ratios before drawing the bootstrap sample. The non-
parametric is less restrictive as it is manifested by repeatedly drawing a random sample

with replacement and each time calculating the test statistic.

2.2.2 Frontier Analysis Methods

The frontier analysis methods are based upon production theory and allow for multiple
inputs and multiple outputs. The estimation of the production possibility frontier, which
is tantamount to the efficiency frontier, has been done by at least five different approaches
that can be broadly grouped into parametric and non-parametric. The differences in these
methods relate to: i) whether a functional form is imposed for the production frontier; ii)
the distribution assumption underlying the stochastic error, provided that the latter has been
specified; iii) the distribution assumption for the efficiency scores.

Parametric approaches impose a functional form for the production function and al-

low for the presence of stochastic errors to affect the efficiency scores of all units. The
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most common parametric approach is the Stochastic Frontier Approach (SFA) while oth-
ers include the Distribution-Free Approach (DFA) and the Thick Frontier Approach (TFA).
The functional form that SFA posits is usually the half-normal, as efficiency scores cannot
be negative while stochastic errors follow the normal distribution. Other distributions have
been proposed (i.e. truncated normal, gamma) as more appropriate to deal with the issue
of firm clustering around full-efficiency levels which occurs under the half-normal (Greene
1990; Berger and DeYoung 1996; Yuengert 1993). DFA relaxes the assumptions on ef-
ficiency scores and random error of the SFA by assuming that firm efficiency is constant
across time. Any inefficiencies are then attributed to firm-specific characteristics in a way
similar to a fixed effects model (Lang and Welzel 1996). Contrary to SFA and DFA, TFA
only provides estimates of a general level of efficiency in the examined sector rather than
individual efficiency scores.

Data Envelopment Analysis (DEA) is the most commonly used non-parametric ap-
proach. The method, which imposes no underlying assumptions on the production function,
provides a piece-wise linear frontier that envelops the observed production points (i.e. the
firms). The firms that constitute the frontier, the efficient ones, are those that make the op-
timal utilization of inputs to produce outputs. In other words no other firm can create more
outputs, given inputs or utilize less inputs, given outputs. Moreover, by enveloping the ob-
served production points, the DEA frontier allows each bank to have different objectives as
it will only be compared with banks of similar input and output mix. In the present context

this means that Islamic banks whose main objectives are likely to differ from those of con-
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ventional bank, will not be penalized (in terms of efficiency measurement) relative to their
conventional counterparts.

There is a considerable literature on the efficiency of banking institutions of specific
countries or broader regions. See for example Drake and Simper (2002) for the UK, Berg
et al. (1993) for Norway, Halkos and Salamouris (2004) for Greece, Berger and Mester
(2003) for the USA, Altunbas et al. (2001) for Europe, Staikouras et al. (2008) for Central
and Eastern Europe, Al-Jarrah and Molyneux (2005) for Middle East and Allen and Rai
(1996)for an international study. Reviews of studies on efficiency analysis can be found in
Berger and Humphrey (1997); Berger and Mester (1997); Casu ef al. (2001) and Brown
and Skully (2002). The literature that addresses the issue of banking efficiency specifi-
cally in Islamic banks is less broad. There are studies focusing on individual countries,
predominantly Malaysia (Kamaruddin ez al. 2008; Sufian 2006, 2007) and Sudan (Hassan
and Hussein 2003; Saaid 2005; Saaid et al. 2003). Others have a regional (El Moussawi
and Obeid 2010, 2011; Mostafa 2007, 2011) for the GCC, or international focus (Hassan
2005,2006; Sufian, 2009; Yudistira 2004; Viverita ef al. 2007, Brown, 2003). Neverthe-
less of special interest are the studies that compare Islamic and conventional banks. The
remainder of this section will focus predominantly on studies which compare Islamic and
conventional banks.

Islamic banks might be expected to have lower efficiency than conventional banks
for a number of reasons. First, the strict application of Shariah rules means that many of
the Islamic banking products are unstandardized thereby increasing operational costs rel-

ative to those of conventional banks. Second, Islamic banks tend to be small, in terms of



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































