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Highlights

e This paper examines the inefficiency patterns of Islamic Banks relative to conventional
banks during the Global Financial Crisis in Bangladesh.

e ltuses the novel method of Multi-directional Efficiency Analysis (MEA) to identify the
specific factors that contribute to efficiency differences.

e The paper meets the criticism that multi-country studies are invalid through the
inconsistent application of Sharia across countries by focussing on a single country.

Abstract

The Global Financial Crisis (GFC) has refocussed attention on Islamic banking as an alternative
business model for banking. Studies of the performance of Islamic banks during the Global
Financial Crisis have typically used one-step or two-step methods based on Data Envelopment
Analysis (DEA) with mixed results. But such techniques are limited by the inability to identify
the nature and structure of the inefficiencies with respect to the improvement potentials on
different variables. In this paper we apply Multi-directional Efficiency Analysis (MEA) which
facilitates an understanding of the differences in inefficiency patterns for a set of banks in
Bangladesh from 2001-2015. We confirm the consensus finding that Islamic banks
outperformed conventional commercial banks during the GFC period but additionally identify
differences in inefficiency from specific variables. Such information can provide important
insights to managers and regulators.

Keywords: Islamic banks, Multi-directional Efficiency Analysis (MEA), Bangladesh.
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1. Introduction

The Global Financial Crisis (GFC), which has left much of the Western banking system in a
parlous state, has once again placed the spotlight on alternative models of banking. Islamic
banking with its emphasis on ethical investment and prohibition of derivative products is a
natural focus for a comparative study. Studies of relative performance of Islamic banks against
conventional banks have typically focussed on issues of efficiency and profitability*. However,
the financial crisis has spawned a flurry of research activity that has focussed on the
performance of Islamic banks specifically during the crisis years. Recent studies have gone
beyond the narrow issue of efficiency and performance and have also examined stability,
capital adequacy, competitiveness and risk?, but efficiency remains the predominant focus of

investigation.

While Islamic banking has an ancient pedigree that draws from the principles of Sharia law and
has been practiced in the Muslim world since the Middle Ages?®, its emergence in the world of
practical banking has been only since the middle of the 20" century. Its emergence in the

Bangladesh banking landscape has been even more recent with the establishment of the Islami

! See for example Bashir (1999), Samad (1999), Yudistra (2004), Hassan (2006), Bader et al (2008) to name but
a few.

2 Abdul-Karim et al (2014) on capital adequacy, lending and financing behaviour, Cihik and Hesse (2010) on
financial stability, and Ariss (2010) on competitive conditions.

3 See Zaher and Hassan (2001) for a comprehensive review of Islamic finance and banking.



Bank Bangladesh Ltd in 1983“. Since then Islamic banking has grown rapidly in size,
employment and branch network, capturing market share from the original privatised banks.
But despite being a predominantly Muslim country, Islamic banking remains in a minority
position in terms of asset share (18% in 2015, cf. Table 1 in Section 2.2 below).

Bangladesh is a suitable testbed for the study of the performance and efficiency patterns of
Islamic banks during the GFC for three reasons. First, as has been already stated, Islamic banks
are relative newcomers to the banking sector in Bangladesh and therefore faced a steeper
learning curve in terms of market penetration and the implementation of Sharia compliant
financial products. Second, the Islamic Bank sector has grown rapidly in size in a relatively
short space of time (from 8% of bank assets in 2001 to 18% in 2015, cf. Table 1) signalling the
fertile environment in which it has been able to expand but inevitably raising questions about
the quality of loans and the veracity of its risk management®. Third, the Bangladesh banking
system has gone a through a period of reform and deregulation in the three decades up to 2015
that has resulted in an increase in foreign entry, competition, asset growth and stricter
governance procedures. These reforms will in different ways have impacted the efficiency

patterns of the banking system and of the different types of banks within the sector.

The standard approach to the measurement of efficiency in banking has been to employ either
parametric (Stochastic Frontier Analysis (SFA)) or non-parametric methods with Data
Envelopment Analysis (DEA) being the favourite amongst the latter. By far the most common
technique used to analyse the efficiency of Islamic banks has been DEA. However, the
interpretation and application of DEA results can be limited by the fact that radial improvement
potentials are identified across the input and/or output variables. Asmild and Matthews (2012)
have shown how the use of Multi-directional Efficiency Analysis (MEA) (see also Bogetoft
and Hougaard 1999 and Asmild et al. 2003) facilitates an understanding of the differences in

the nature and structure of the estimated inefficiencies.

4 See Hassan (1999) for a case study of the IBBL.

> In reality, Islamic banks had a lower NPL ratio than conventional banks in 2015.



The focus of this paper is simple. Its purpose is to measure the patterns and differences in
inefficiency between Islamic and non-Islamic banks in Bangladesh during the Global Financial
Crisis. In this aim, the paper employs MEA, which allows us to go further than DEA to
undertake the analysis of variable-specific efficiencies. This method is applied to the private
commercial banks in Bangladesh to identify the differences in inefficiency patterns between
Islamic and non-Islamic banks in the period 2001-2015. In general, we find almost no
significant difference in the inefficiency patterns between Islamic and non-Islamic banks for
the period outside the depth of the GFC. However, we find significantly higher efficiencies of
both the inputs (non-labour costs and labour costs) as well as one of the outputs in the time

window of the GFC period for the Islamic banks compared to the private conventional banks.

This paper is organised in the following way. The next section reviews the literature on the
performance of Islamic banks in the GFC period, and Islamic banks in Bangladesh in particular.
It also outlines in brief the structure of the Bangladesh banking system and motivates the
analysis of the period of the GFC for comparative performance of the two types of banks. The
third section outlines the methodology of MEA. The fourth section presents the data and the

results. The final section concludes with a discussion of the implications of the results.

2. Islamic Banks and Bangladesh Banking

2.1 Islamic Banks and the GFC

The comparative performance of Islamic Banks (IB) and Conventional Banks (CB) has been a
regular area of research in the banking literature®, but as Beck et al (2013) has indicated,
consensus in the findings is difficult because of the heterogeneity in implementation of Sharia

compliant products across different countries. This makes it difficult to draw valid inferences

% For example, Abdul-Majid et al (2005), Al-Jarrah and Molyneux (2005), EI-Genial and Hulusi (2005), Chong
and Liu (2009), Abdul-Majid et al (2009) (2010) and Srairi (2010). For a comprehensive review see Brown et al
(2007).



from cross country studies that do not allow for significant cross-country variation. However,
a number of studies have been published on the performance of Islamic banks during, and/or
including the GFC period. A cross-country study of profitability was conducted by Hassan and
Dridi (2010) who estimate profit functions with country dummies for 120 banks, of which a
quarter are 1Bs and the rest CBs, across eight countries, for the period 2007-10. They find that
in general 1Bs performed better than CBs in 2008 but weaknesses in risk management practices
meant that as the global economy downturned in 2009, IBs performed worse than CBs. Beck
et al (2013) examine a range of indicators for 522 banks over 22 countries, covering business
orientation, efficiency, asset quality and stability measured by the familiar z-score, with a
mixture of results. There was no difference in the measures of business models between IBs
and CBs in the sample period 2005-2009. They found that 1Bs were less efficient but had better
asset quality and stronger capitalisation which helped them to perform better during the crisis.

Using the z-score as a measure of stability for a matched sample of 34 IBs and 34 CBs, Bourkhis
and Nagbi (2014) find that there was no difference between the two types of banks during the
GFC. They conclude that IBs match CBs in their business model and fail to distance themselves
from conventional banking by delivering financial products that are not fully Sharia
compliant’. Two-stage approaches are used to analyse the performance of IBs by Rosman et al
(2014) and Johnes et al (2014). The first study uses DEA to measure technical efficiency of 79
Middle Eastern and Asian IBs in the 2007-10 period. The second stage involves the explanation
of technical efficiency, pure technical efficiency and scale efficiency using bank-specific
variables in an econometric model. The finding is that Islamic banks are scale inefficient and
operate at decreasing returns to scale. However, it can be argued that besides violating the
Simar and Wilson (2007) critique of the 2-stage approach, the study does not include any CBs
in the sample. This criticism is rectified by Johnes et al (2014), who dig deeper to examine a
sample of IBs and CBs for the period 2004-2009. They follow the DEA bootstrap procedure of
Simar and Wilson (2008) to obtain efficiency scores which are decomposed further using meta-

frontier analysis (MFA), into net efficiency and type efficiency. The former is efficiency

" A similar argument is made by Chong and Liu (2009) that only a small portion of Malaysian IBs are based on
profit-loss sharing and being interest rate free.



relative to each bank’s own bank type frontier while the latter relates to the efficiency defined
by the operational constraints the business functions under. They find that IBs are on par with
CBs in terms of gross efficiency but have a higher net efficiency but lower type efficiency. The
former is taken as an indication of higher managerial efficiency while the latter indicates

constraints that are IB specific.

Multi-country studies of IB versus CB performance are questionable because of the
heterogeneity of the implementation of Sharia compliant instruments in practice, as noted by
Beck et al (2013). It may therefore be invalid to generalise on the performance of IBs as a group
across all countries. This makes the study of Islamic banks and their performance within a

single country framework, all the more valid.

While there have been a number of studies that have examined the efficiency and performance
of banks in Bangladesh®, to our knowledge none have examined the performance of IBs and
CBs in the GFC period specifically. Sufian and Kamarudin (2013, 2014) use DEA?® to examine
bank profit efficiency in the period covering the GFC period but the data set of 31 banks
contains only 3 IBs. The year 2008 was the peak for average profit efficiency in the period
2004-2011 but consistent with the findings of Beck et al (2013), performance dropped sharply

in 2009 is response to the second-round effects of the GFC on the global economy.

More recently Robin et al (2018) and Hossain Raju (2017), use SFA to model cost efficiency
and cost and profit efficiency respectively for banks in Bangladesh. The former study models

an inefficiency function as part of the cost function to examine the effect of financial reforms

8 Safiullah (2010), Rashid and Nishat (2009), Sarker (1999) use accounting ratio analysis to examine the
performance of Islamic banks and non-Islamic commercial banks in Bangladesh. Ahmad and Hassan (2007) use
ratio analysis to examine the performance of IBs alone.

® Abduh et al (2013) use DEA to examine the efficiency of IBs in Bangladesh but little can be gleaned from the
study which uses only five banks in the data set, violating all the rules of dimensionality in DEA. Hoque and
Rayhan (2013) go further to take 21 banks in 2009, with one output (profit) and 4 inputs including income and
costs and erroneously conclude that VRS is the appropriate methodology for such a small sample. A sophisticated
study by Akther et al (2013) that uses network-DEA examines the bias in black-box DEA for the period 2005-
2008. They find that average inefficiency declined in 2008.



over three stages in the period 1983-2012, using 12 commercial banks!°. The post-reform
(1996-2012) and transition (1991-1995) periods exhibit a faster improvement in cost efficiency
compared with the pre-reform period (1983-1990). The latter study includes State-owned
Commercial Banks (SOCBs) with CBs and IBs for the period 2011-2015 and conclude that
CBs are more profit and cost efficient than IBs or SOCBs but without providing statistical

significance to support this conclusion.

Our study is the first of its kind in its application to Bangladesh. It not only examines the
efficiency differences, but also the efficiency patterns of Islamic and non-Islamic banks in the
context of the Global Financial Crisis using the relatively novel method of MEA as opposed
to the familiar DEA or SFA technique in addressing this issue. In using MEA it explicitly

identifies the sources of the efficiency differences.

2.2 Bangladesh Banking

The Bangladesh economy was not immune to the Global Financial Crisis and like many
emerging economies was indirectly affected by the slowdown in the world economy, in its
aftermath. Figure 1 shows that the GDP growth fell sharply from a peak of 7 per cent in 2007
to 5 per cent in 2009. This was driven by a sharp fall in export growth which fell from a three-
year average of 14 per cent per year to 2007, to 7 per cent in 2008 and 9.8 per cent in 2009. For
an economy with an average level of ‘openness’ (exports plus imports as % of GDP) of 40%,
(Bangladesh Bureau of Statistics) this will have been a significant negative shock, contributing
to a sharp decrease in net trade, and a growth slowdown. Bangladesh suffered only a growth
slowdown during the GFC. But figure 2 shows the corresponding ‘Lucas wedge’, i.e. the gap
between the trend the GDP exhibited in the peak in 2007 and the actual real GDP (both on a
log scale). This gap will take several years to be eliminated. While a direct link between the
impacts of the GFC on the banking sector in Bangladesh through its effect on the economy, is

difficult to pinpoint, it is safe to assume that there was an effect!?.

10 In keeping with studies such as Isik and Hassan (2003) a relatively long period is required for reforms to impact
on bank technology.
1 For a fuller discussion of the impact of the GFC on the Bangladesh economy, see Rahman et al (2009)



Figure 1: Real GDP Growth % 1997-2016
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The banking sector of Bangladesh is made up of four categories of banks: State Owned
Commercial Banks (SOCBs), State-owned Development Financial Institutions (SDBs), Private
Commercial Banks (PCBs), which in turn can be separated into private Conventional Banks
(CBs) and Islamic Banks (IBs),*? and finally Foreign Commercial Banks (FCBSs).

In 2015 a total of 39 PCBs comprising 4226 branches, with Tk. 6652.9 billion of assets had
64.5% of the share of total bank assets in Bangladesh (Bangladesh Bank, 2017). The SOCBs
and SDBs, together controlled 30.3%, and the FCBs had 5.2% of the market®3. Private
Commercial Banks were first established during the 1980's and were classified by their
operations regarding interest charging structure as either conventional banks (CBs) or Islamic
banks (IBs). By 2015, 31 CBs operated in the banking sector of Bangladesh together with 8
Islami Sharia based banks. The CBs can be further grouped into 3 generations based on their
year of establishment. First generation banks were those established between 1982 and 1990.

They began their journey in 1982 when ownership and control was transferred from the public

12 For a recent report on the state of Islamic banks in Bangladesh see Yousuf et al (2014).

13 The market share of FCBs have fallen from 8% in 2001. Because they remain branches of their home institutions
data relating to Bangladesh is unavailable and are therefore excluded from the sample
https://www.bb.org.bd/pub/archive.php



to private sector. Second generation banks were those established between 1991 and 1998, and

third generation banks were those established after 1998.

It is well known that in general, state-owned banks operate under a different business model
than private commercial banks (Megginson, 2005). While the SOCBs in Bangladesh have a
share of banking assets of 28% in 2015, the recognition that they have different objectives and
cost constraints from private commercial banks justifies their exclusion from the sample of our
study. Foreign banks have been operating in Bangladesh since her independence in 1971, In
2001 they had 7% of the market share of bank assets and the PCBs had 35%. By 2015 the PCBs
had nearly doubled the share of the market, largely at the expense of the SOCBs which had
fallen from 47% in 2001 to 28% in 2015.

This paper focuses on the activity of the Islamic banks (IBs) and the private conventional banks
(CBs). The 1st generation of CBs were established under a lax regulatory environment,
whereby the initial endowment of banking knowledge was weak. Poor training and regulation
gave the first-generation banks little in the form of guidance on lending criteria or ‘fit and
proper’ corporate governance. The incentive system stressed disbursements rather than
recoveries, and the accounting and debt collection systems were not developed to deal with the
problems of loan recovery. It was more common for borrowers to default on loans than to
repay; the lending system was effectively a mechanism for disbursing grant assistance to
private individuals who qualified for loans on political rather than economic grounds (Islam et
al, 2014). The rate of recovery on agricultural loans was only 27 per cent in 1986 and the rate
on industrial loans was even lower. Similarly, the lending rates on priority sectors were kept
deliberately low, which did not cover the risk and cost (Chowdhury and Ahmed, 2009; Islam
et al, 2013; Islam et al, 2014). Thus, interest ceilings and financial repression was one of the

main causes of weak performance resulting in high NPLs and low profitability.

14 https://www.bb.org.bd/fnansys/bankfi.php
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Following pressure from the IMF to strengthen internal bank management and credit discipline,
the Banking Companies Act 1991 was enacted and 1st generation CBs (GEN1) operated under
the new laws. In general, 1st generation banks had a larger capital base, a larger client base and
higher reserve than the 2nd and 3rd generation banks (GEN23) that followed. But one
additional feature that separates GEN1 banks from GEN23 banks is that the former have a
corporate governance structure of a board of directors with family connections. This difference
in governance structure gives rise to differences in credit and risk management behaviour
between the two (Mahbub et al, 2017) that results in significant differences in performance.
Hence the CBs are not a homogeneous group and aggregating them as one group is theoretically
inappropriate and may make it difficult to identify statistical differences with 1Bs. We therefore
only distinguish between the GEN1 banks, and the later instituted GEN23 banks, whose
performances are compared to that of the Islamic banks in the following.

Along with the implementation of the new banking laws, the rate of growth of assets of the
banking system increased rapidly®®. The 2nd and 3rd Generation banks introduced greater
account transparency in keeping with the Bank Company Act, 1991 and instituted tighter risk
management (Chowdhury and Ahmed, 2009; Islam et al, 2014). Table 1 describes the share
and change of assets in 2001 and 2015 for the different bank types.

Table 1: Bangladesh banks 2001-2015

Bank group 2001 2015 2015-2001
Share of total | GEN1 13.5% 13.0% -0.5%
bank assets% GEN23 13.6% 33.2% +19.6%

IB 7.8% 18.3% +10.5%
NPL ratio % GEN1 21.9% 5.0% -16.9%

GEN23 6.3% 5.0% -1.3%

IB 7.3% 3.2% -4.1%
Branches GEN1 841 1229 388

GENZ23 258 1730 1472

IB 192 921 729

15 Asset growth of the commercial banks over the period 2001 to 2015 was around 21% a year.
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Table 1 shows that the IBs have gained market share along with the GEN23 banks at the
expense of the GEN1 banks. IBs increased their market share by expanding their balance sheet
but also, by increasing their branch network. Loan growth was in line with the banking system,
but IBs were more successful in managing their NPL ratio, belying the suggestion that the rapid

expansion in loans was at the expense of quality.

3. Methodology

3.1 Multi-directional Efficiency Analysis

Multi-directional Efficiency (MEA) was introduced by Bogetoft and Hougaard (1999) and
operationalized by Asmild et al. (2003). Unlike the more commonly used DEA which considers
radial improvements of all variables, MEA investigates the improvement potentials in each
input dimension and identifies a benchmark proportional to these potential improvements. This
results in a more nuanced picture of the inefficiency which may provide opportunities for

additional conclusions about the presence and location of the inefficiency.

In order to formally define the MEA methodology, let N be the set of observations, here banks,
where each observation jeN uses m inputs xij, i = /,..., m, to produce s outputs yrj, » = 1, ..., s.
In the following analysis there are two inputs (m=2) and two outputs (s=2). The linear
programming problems used to calculate the variable-specific MEA-inefficiencies for
observation (xo,yo) are determined as follows, noting that we here assume a constant returns to
scale technology and use a combined input-output orientation, simultaneously identifying
improvements in all inputs and outputs: First, an ideal reference point for (xo,yo) is found by

solving the m+s linear programs (one for each input and output dimension):
For each input i solve for each observation (xo,yo):
dip = miny g, dio

s.t.
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Yidixij < djy

2jdiXpj S X-po (1)
Zj,1]. Vrj > Vo r=1,...,8

2=0 vj,

where the notation (-i) denotes all other input dimensions except dimension i.

For each output r solve for each observation (Xo,yo):

*
Oro = maxy,s,, Oro

S.t.

Yidixij =< xp i=1,....m

Xidiyri = Oro

2iAiYerj = Yiro (2)
4=0 vj,

where the notation (-r) denotes all output dimensions besides dimension r.

Combining the solutions from equations (1) and (2) above results in an ideal reference point

d* = (dig, -, d g, 010, -, Os9) TOr observation (2?0, 2?0).

In the second step, use the ideal reference point for (??0, ??0) calculated in the first step to solve

the following program to identifying the non-radial benchmark for MEA:

Bo = max, g, Po

st

YjAixij < %= Bo (xij — dip), i=1,...,m

Yidivej Z Vrj+Bo (050 = ¥rj)y  T=1.s 3)
2,20 v

Finally use the solution (1*,8;) from equation 3 to determine the vector of relative variable-

specific MEA efficiency scores for observation (??o, ??0) as:
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X107~ .33(9510 - dIO) *mo ~ 'BS(me B d;no) Y10 Yso

( ,

X10 Xmo Yo+ Bo@10=v10) "7 ¥so+ Bo(050= ¥s0) T

Note that in the analysis a set of observations N consists of individual banks observed in one
of three years combined into one analysis (a so-called window analysis). The use of three-year
windows is a compromise between boosting the sample size (since there are not enough
observations to facilitate analysis within each year separately) and still only comparing
observations that can reasonably be argued to be comparable. This is like the approach used in
Asmild and Matthews (2012).

The MEA approach is illustrated for two inputs and a fixed output in Figure 3 below. The figure
illustrates how the benchmark in MEA is different from the one considered in the more
commonly used DEA approach, since the former is found by a proportional reduction of the
potential improvements in each (here input) dimension (found using eq. 1), whereas the input
reduction in the latter is proportional to the observed input values. Thus the benchmark in MEA
is found in the direction of the ideal point d*. So where DEA provides one efficiency score for
the radial contraction of all inputs, MEA provides a vector of variable-specific efficiencies,
highlighting the likely different improvement potential in each variable.

Figure 3: Illustration of MEA (two inputs, fixed output)
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4. Empirical exploration

4.1 Data

The data set comprises 30 PCBs; six GEN1 banks, 17 GEN23 banks and 7 1Bs over the period
2001-15. The data was hand-collected from the annual reports® of the banks, obtained from
individual websites and archived sources!’. The conceptual difficulties of classifying assets
between IBs and CBs due to the restrictions of Sharia precepts restricts the inputs and output
variables that can be used in common models of efficiency. Conventional banks hold short-
term debt instruments as part of their earning assets portfolio both for risk reduction through
diversification and to reduce liquidity risk. But these types of assets are forbidden to Islamic
banks which are expected to hold asset-backed instruments, known as Sukuk, that theoretically
have an uncertain rate of return, rather than a known coupon. Theoretically IBs are meant to
operate funding and assets on a profit-loss sharing (PLS) basis but, many IBs use non-PLS
instruments to deal with withdrawal risk and the moral hazard associated with PLS financing
(see Abedifar et al, 2013 for a discussion). The complexity of the Islamic modes of financing
makes it difficult to make a matching of assets between IBs and CBs. The simple transposition
of the familiar intermediation approach of Sealey and Lindley (1977) may not be appropriate
for a data set that includes both 1Bs and CBs.

We approach this problem by matching the revenue streams of the two types of banks for the
outputs. Therefore, net interest earnings for conventional banks are matched against earnings
from assets less profit to depositors. These include earnings from loans as well as earnings from
investments and other earning assets. We refer to these revenue flows as ‘balance sheet

earnings’. The non-interest income of the CBs, which includes trading in derivatives, is

16 Another reason for excluding foreign banks from the sample is because the annual statements are reported as
consolidated accounts.

17 The inconsistencies in the use of the data from Bankscope for identifying the balance sheet items of Islamic
banks were highlighted by participants of the FIFC 2017 Lancaster University conference. An earlier version of
this paper utilised Bankscope data to 2012. In the light of participants’ comments and the unavailability of
Bankscope to update the data, we instead utilised data from individual annual accounts.
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matched to the fee income of the IBs, which will include the conventional activity of custody,
financial advice and financial services. These revenue flows are in the following denoted as

‘off-balance sheet earnings’28.

The inputs are less problematic with operational costs being largely similar in concept for the
two types of banks. For inputs we use personnel expenses (labour costs) and non-personnel
expenses (Other Costs). All variables are deflated by the CPI. The data is presented in five time
windows each comprising three years. Descriptive statistics of the variables, across all the years
in the data set (2001-2015) and across each time window are shown for the GEN1 banks, the
GENZ23 banks and the IBs in Table 2 below. What is particularly notable about the input side
is the rise in labour costs both in real absolute terms, and relative to other costs for the IBs and
GENZ23 banks. This reflects the increased use of technology and its effect on the productivity
of human capital in banking (Isik and Hassan, 2002).

Table 2. Descriptive Statistics of Model Variables Mean (St Dev)

Type Period Labour Costs Other Costs Off—palance sheet Bala_nce sheet
garnings earnings

GEN1 2001-15 997.1 (387.6) 811.3 (490.6) 1168 (433.0) 2767 (1618)
2001-03 564.5 (192.5) 420.0 (199.9) 910.0 (419.4) 1034 (303.1)
2004-06 715.2 (214.3) 550.6 (308.3) 959.2 (317.2) 1379 (417.5)
2007-09 962.6 (191.1) 670.7 (238.6) 1205 (365.6) 2687 (789.6)
2010-12 1285 (158.7) 1205 (568.8) 1493 (471.1) 4398 (1149)
2013-15 1458 (213.4) 1210 (396.3) 1269 (339.8) 4225 (917.8)

18 Revenue flows have been used in a number of studies in evaluating bank efficiency, see for example Asmild
and Matthews (2012)
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GEN23 | 2001-15 | 498.9 (408.7) 527.3 (497.6) 754.3 (524.0) 1675 (1332)
2001-03 | 133.1(114.9) 148.5 (94.9) 269.6 (212.3) 419.0 (291.3)
2004-06 | 241.2 (142.0) 246.3 (123.8) 507.2 (278.2) 790.9 (353.1)

2007-09 | 450.3 (248.5) 465.7 (288.7) 815.8 (410.3) 1614 (873.6)

2010-12 | 745.1 (376.4) 819.7 (497.1) 1162 (543.3) 2663 (1250)

2013-15 | 924.7 (397.8) 956.6 (630.3) 2889 (1252) 1017 (513.1)

IB 2001-2015 | 649.6 (862.7) 421.8 (422.1) 869.0 (952.2) 1847 (2283)
2001-03 192.9 (240.6) 166.8 (171.9) 330.8 (364.3) 541.7 (673.5)
2004-06 354.9 (466.1) 232.3 (244.2) 651.7 (724.8) 871.3 (957.6)

2007-09 528.6 (679.1) 326.6 (296.2) | 886.6 (955.7) 1544 (1810)

2010-12 880.6 (953.3) 576.7 (435.2) | 1310 (1163) 2763 (2754)

2013-15 1206 (1186) 755.0 (538.7) | 3252 (2869) 1083 (1042)

4.2 Results

In Table 3 below are shown the mean MEA efficiency scores for each type of bank (GEN1,

GEN23, and IBs), within each of the five three-year time windows, as well as the associated

standard deviations.

Table 3: Average MEA scores and estimated standard deviations of the scores

MEA scores
(St.Dev)
Off-Balance Balance
Period Labour Other sheet sheet
Costs Costs earnings earnings
2001-2003 | GEN1 | 0.748 (0.044) | 0.860 (0.101) | 0.808 (0.132) | 0.674 (0.114)
GEN23| 0.840 (0.113) | 0.821(0.105) | 0.720(0.237) | 0.757 (0.168)
1B 0.826 (0.107) | 0.840 (0.114) | 0.736(0.235) | 0.689 (0.195)
2004-2006 | GEN1 | 0.720(0.032) | 0.796 (0.107) | 0.691 (0.159) | 0.680 (0.149)
GEN23| 0.833 (0.089) | 0.822(0.078) | 0.728 (0.155) | 0.810 (0.111)
1B 0.817 (0.120) | 0.852(0.111) | 0.776(0.195) | 0.763 (0.171)
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2007-2009 | GEN1 | 0.730(0.044) | 0.844 (0.058) | 0.712(0.128) | 0.764 (0.103)
GEN23 | 0.793 (0.086) | 0.809 (0.085) | 0.738 (0.144) | 0.723 (0.132)
1B 0.825(0.133) | 0.890 (0.124) | 0.794 (0.270) | 0.787 (0.201)
2010-2012 | GEN1 | 0.786 (0.067) | 0.817 (0.066) | 0.564 (0.151) | 0.758 (0.097)
GEN23| 0.816 (0.075) | 0.829 (0.084) | 0.679 (0.164) | 0.763 (0.124)
1B 0.815 (0.096) | 0.864 (0.096) | 0.668 (0.279) | 0.797 (0.158)
2013-2015 | GEN1 | 0.812(0.067) | 0.865 (0.070) | 0.769 (0.076) | 0.857 (0.084)
GEN23| 0.813(0.082) | 0.841(0.098) | 0.795(0.116) | 0.822(0.117)
1B 0.826 (0.121) | 0.878(0.129) | 0.775(0.253) | 0.810 (0.252)

The results show a mixed picture for the window periods outside the GFC. In general, on the
output side, IBs appear to outperform GENL1 banks but there is no consistent pattern when
compared with GEN23 banks. Similarly, with input efficiency IBs appear to perform better in
the utilisation of non-labour resources, from 2004 but show a mixed picture for labour costs.
However, to formally test whether there are significant differences in the efficiencies between
the groups (types of banks) it should be noted that the distributional properties of MEA
efficiency scores, like their DEA counterparts, are not known. Therefore, we in the following
use the Kruskal-Wallis test, the non-parametric equivalent to one-way ANOVA, for comparing

the group distributions.

In Table 4 below are shown the Kruskal -Wallis test statistics (KW) and the corresponding p-
values (p), for the tests for whether the MEA efficiencies for all three types of banks come from
the same distribution, for a given variable and time window.

Table 4: Kruskal-Wallis rank sum test and corresponding p-values (p) for comparison of the
variable-specific MEA-scores between the three types of banks.

All test statistics are evaluated in chi-square distributions with two degrees of freedom.

Off- Balance
Time window Labour Other balance sheet
Costs Costs sheet .
. earnings
earnings
KW [10.2%** 1.98 0.797 .13
2001-2003 p (0.006) (0.371) (0.671) [0.077




KW 1.94%* | 294 303 [g.28*
20042006 | p  (0.000) 0231) | (0.220) (0.016)
KW [109%%* | 114%* | 114% 502
20072009 | p  (0.004) (0.003) | (0.035) |(0.052)
KW [2.42 5.30 6.79%% .03
20102012 | p  [(0.298) (0.071) | (0.034) [(0.231)
KW [0635 1426 3.92 )74
2013-2015 P o728 0u9 (011 (025
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*** < 1% significance; ** < 5% significance

From Table 4 we observe that there are mainly significant differences between the distributions
of the efficiency scores for the different bank types in the time window of 2007-2009, that is,
during the financial crisis. The differences here are significant for three of the four variables,
either strongly significant (1%), for Labour Costs and Other Costs, or weakly significant (5%)
for Off-balance sheet earnings'®. The other strongly significant difference between the types of
banks is for Labour Costs in the time windows of 2001-2003, and 2004-2006.

We next investigate further, exactly where the differences between the bank types seen above
come from, by conducting pairwise comparisons of the distributions of the efficiency scores in

the relevant time window 2007-2009, as shown in Table 5 below:

Table 5: Kruskal-Wallis rank sum test for comparison of MEA-scores between pairs of bank types
and corresponding p-values for the time window 2007-20009.
All test statistics are evaluated in chi-square distributions with one degree of freedom.

Off- Balance
2007-2009 Labour Other balance sheet
Costs Costs sheet .
. earnings
earnings
KW | 36.4*** | 10.8*** | 9.56*** | 3.61
GENLGEN23 | | (0.000) | (0.005) | (0.008) | (0.165)

191t should be noted that differences in the balance sheet earnings exist at the 10% level of significance, with the
p-value at .052.
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KW| 189%%% | 16.4%%* | 7.80%% | 9.19%*
GENL/IB o | (0.000) | (0.000) |(0.020) | (0.010)

KW | 185%%* | 15.47%** | 6.66%* | 1.351
GEN23/1B o | (0.000) | (0.000) |(0.036) | (0.051)

*** < 1% significance; ** < 5% significance

In Table 5 we see that the Islamic Banks are strongly significantly different from the GEN1
banks on the efficiencies on two of the variables (Labour Costs and Other Costs) in the time
window of 2007-2009, that is, during the financial crisis. They are also weakly significantly

different on the two outputs (Off-balance sheet, and balance sheet earnings).

Comparing this with the average MEA efficiency scores from Table 3 (which shows that
Islamic banks have higher scores for the two inputs and off-balance sheet earnings) means
that we can conclude that the Islamic banks were significantly more efficient than GEN23
banks on these three variables (Labour Costs, Other Costs, and Off-balance sheet earnings)
during the financial crisis. The average efficiency scores for balance sheet earnings are also
higher for the Islamic banks than for the GEN1 and GEN23 banks, but not statistically
significant at the 5% for differences with GEN23%,

Finally note that the GEN1 banks were significantly less efficient on Labour Costs and on
Off-balance sheet earnings than GEN23 banks in 2007-2009 window, but more efficient on
Other Costs, and with no significant difference on balance sheet earnings.

5. Discussion

Did the Global Financial Crisis have a differential effect on Islamic Banks compared to
Conventional Banks? The literature suggests yes but the effect varies from country to country
so that making generalisations based on an inter-country study is questionable. This paper has
explored the impact of the GFC on the efficiency of Islamic banks compared to Conventional

Banks in a single country. Unlike the standard DEA, which only considers a radial measure of

20 Again, the p-value is .051 and therefore only just outside the conventional level of significance 5%.
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efficiency, we here use MEA which estimates variable specific measures of potential

improvements.

In general, there is almost no significant difference in the efficiency performance of Islamic
banks compared to the two groups of conventional banks throughout much of the period.
However, in the time window 2007-9, which corresponds to the GFC period, the Islamic Banks
are significantly more efficient than the GEN1 banks on both inputs and outputs. Compared to
the GEN23 banks, the IBs are significantly more efficient on three out of the four variables
(Labour Costs, Other Costs, and Off-balance sheet earnings), and also have higher, though non-

significant, average efficiencies on Balance sheet earnings.

The common efficiency performance of 1Bs compared with CBs in the time windows outside
the GFC period has led some to conclude that IBs merely mimic CB lending practices and fail
to develop their Islamic credentials (Ahmed et al, 2006) or are faced with regulatory constraints
that are inappropriate to IBs (Ahmed and Hassan, 2007). The results of this paper challenge
this conclusion in the case of Bangladesh. Differences in the types of risk assets between IBs,
and CBs and differences in off-balance sheet income generation show up in differences in

efficiency at times of financial stress.

From an economic perspective, it is questionable whether IBs should consistently perform
differently from mainstream banking. In an equilibrium, there is no reason to believe that
adjusted for risk, that the performance of Islamic banks should be any different to that of
conventional banks. It is only in events of an unanticipated nature that differences in the
strategy and business model of the two operations will emerge to highlight differences in
performance. The Global Financial Crisis is one such unanticipated event.

Our results show that 1Bs were better sheltered from the fallout of the GFC than CBs.
Specifically, they were significantly more efficient than GEN1 banks in both revenue streams
and displayed stronger managerial efficiency in being significantly more efficient in managing

Labour Costs and Other Costs. Except in the case of balance sheet earnings, a similar



21

performance is recorded with respect to. GEN23 banks. While the principal purpose of this
paper has been to identify differences in (in-)efficiency and (in-)efficiency patterns rather than
explain them, a possible explanation for the significantly higher performance by IBs in off-
balance sheet earnings is that the exclusion of trading in derivative products and the different
nature of the underlying assets in the use of securitization (Obaidullah, 2007) may have
sheltered IB’s off-balance sheet earnings during the GFC. The prohibition of a secondary
market in securitized instruments means less attraction for IBs (Chapra, 2007) to engage in this
area of banking. But it also means that IBs may have been less exposed to the downturn in the
asset-backed securitization market during the GFC?!. Weak evidence of superior performance
by IBs on balance sheet earnings may be due to the CBs greater exposure to earnings from
investments in the stock market. During the GFC IBs balance sheet earnings were largely from
loan advances whereas CBs had significant earnings from dividends?2.

What are the implications of these findings for managers and regulators? The finding that
except for the period of the GFC, there are only a few instances of significant differences in
efficiency between the 1Bs and CBs means that managers in Islamic banks need to focus on
benchmarking their individual bank performance against their particular group and not be
concerned with differences in operation and business models between groups. The implication
is that IBs need to benchmark themselves against other IBs within the same market and
regulatory environment, and not non-Islamic banks. The lessons for regulators are less clear. If
IBs are shown to be better protected from negative global shocks such as the GFC, and this is
shown to be the outcome of Sharia rules, it is not obvious that there are easily translatable

regulations that covers all commercial banks, but regulators will be aware of the differences.

Yet these results cannot be generalised into a simple Islamic versus Conventional bank
performance comparison for the reasons explored in this paper. As Beck et al (2013) report,

the heterogeneous interpretation and implementation of Sharia conformable products mean that

2L Abdelsalam et al (2017) show that strongly religious I1Bs are less likely to engage in securitization.
22 The stock market was largely unaffected during 2007 but registered a slump with a fall of 22% during May-
November 2008, see Rahaman et al (2013).
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cross-country comparison is invalid. Therefor the performance of IBs must be investigated on
a country-by-country basis where there is the discipline of a common market environment, and
a common regulatory framework. In the case of Bangladesh, we can conclude that at least in
the period of the GFC, the results for Islamic banks are positive.
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