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Abstract. Using data from 2007 to 2014, we investigate the effects of inflation, unemployment rate and GDP per
capita growth on bank efficiency for the Gulf Cooperation Council countries in an unbalanced panel consisting of 75
banks and 415 observations. Applying stochastic frontier estimation procedures, we compute cost efficiency taking
account of both time and country effects directly. In second-stage regressions, we use the efficiency measures to
investigate the influence of country risk variables and concentration ratio applying Generalized Method of Moments
technique with respect to the impact of political risk, credit ratings and debt in default. The finding suggests that
banks in countries with low country risk, and low concentration tend to perform more efficiently. Furthermore, a
negative but insignificant relationship between total assets and bank efficiency reflects the fact that larger banks in
developing countries suffer from diseconomies of scale.
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1. Introduction as well as economic conditions on the efficiency of
banking sector.

Financial markets witnessed several environmental

changes in the last two decades in the Middle Eastern How efficient is the banking sector within the GCC

countries to facilitate the process of financial countries is very interesting issues to explore because
integration. These changes were designed to liberalize the region is still at the developing stage, in which
the provision of services and the degree of economic warrants special attention to improve the levels of
stability, as well as to increase competition in banking performance and monitoring the operations of
strengthening the efficiency of the financial markets. In banks. In fact, the GCC intends to transform from
the context of the Gulf Cooperation Council (GCC) cooperation to a union to enhancing economic
countries, they intend to form an union in the near integration, strengthening the economy and eliminating
future to promote financial integration (Laabas and the barriers across country. Moreover, efficiency of the
Limam 2002; Sturm and Siegfried 2005; Takagi 2012). GCC banks is an imperative for monetary
One of the main criteria of forming a union is that establishments to  successfully maintain their
member countries ought to have similar levels of businesses in the face of increasing competition within
economic performance, particularly in the banking the financial markets and rapid technological advances
system. Therefore, the potential Gulf union should in banking operations and services. GCC began the
ensure that their banking sector has an ability to program of liberalization of the banking sector and
compete within the GCC members. Banking efficiency privatization since the early 1990s. The objective was
is an important issue for policy makers to ensure to increase efficiency and avoid future financial crises,
economic stability and for the development of the as well as to promote economic stability.

economy. The primary goal of banks is to stabilize

target markets by making efficient use of available In order for the GCC countries to have a successful
resources. Banks endeavour to allocate resources to the union in the near future, the government and policy
most productive projects that contribute towards makers in these countries should aware the role of
realising these objectives. Managerial decisions and the country risk and the levels of competition in
environment play a critical role in ensuring proper and influencing their banking sector (Al-Gasaymeh et al
efficient allocation of the resources. Earlier studies 2014). This is an essential consideration due to the fact
have investigated the impact of internal environments that presence of different governmental regulations

across countries in which could affect the level of
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efficiency among the banks in the GCC countries.
Hence, banks’ efficiency measures are good indicators
of the success of the potential Gulf union in future. It is
natural that banks, which are less efficient, would lose
their market share and be replaced by banks that are
more efficient. Thus, it is vital to policy maker in
examining the main factors that can influence the
banking efficiency in the GCC countries. This is
essential to the authorities and policy makers in
recognizing the environmental variables such as
political risks, credit ratings, debit indicator and the
degree of concentration in identifying and formulating
policies to improve the efficiency of their banking
sector. The comparison of banking efficiency across
countries is important to allow not only for variations
in relative factor prices but also for country-level
variables that could influence the level of efficiency of
the banks. The efficiency level across countries could
differ due to the environment, macroeconomic
conditions or the degree of country risk, apart from the
level of competition in the country. Therefore, it
essential to focus on the determinants of efficiency
such as macroeconomic variables, including gross
domestic product, inflation, population density, gross
national income, and country risk variables. Cross-
border efficiency might also be affected by the market
conditions and policies of the home country (Berger
2003).

The effect of high country risk would be greater if the
countries are in the form of union. However, no studies
have been done on union countries. Therefore, this
paper will determine the effect of country risk and
concentration level on GCC countries, as GCC is
potentially to form a union. Moreover, a successful
union requires member countries to have similar
characteristics  including the banking sectors
performance.This will compare the six GCC countries
in effort to see the performance of banks in the
potential Gulf union. Previous study investigate the
determinants of bank efficiencies in the GCC countries
used bank specific and macroeconomics variables and
did not take into account country risk variables and
competition level. Hence, this paper will test the
influence of country risk and concentration level on
efficiency of the potential GCC union countries by
employing the Generalized Method of Moments
(GMM) technique in a dynamic panel data. The results
show that country risk and bank concentration are
positively influence bank efficiencies. Moreover, banks
in countries with low country risk, and high
competition levels tend to perform more efficiently. It
is therefore, important for policy makers in the
potential GCC union countries to decrease country risk
and increase competition in order to have higher
banking efficiency. This paper would contribute
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towards reducing the gap by providing new empirical
evidence on the impact of country risk and competition
on bank efficiency in the potential GCC union
members.

The rest of the paper is organized as follow. The next
section presents the literature review, while section 3
outlines the methodology. The data and empirical
specifications are explained in section 4 and the
empirical results are given in section 5. Finally, section
6 provides the summary and conclusions.

2. Literature review

To predict the effects of the expected escalation in
cross-border country risk and competition, it is
important to determine the differences and similarities
in the current efficiency of banks in different countries.
However, cross-border comparisons have to account
for potential differences arising from certain country-
specific aspects of banking technology on one hand,
and the environmental and regulatory conditions on the
other. In particular, the economic environments are
likely to differ significantly across countries, and could
induce important differences in levels of bank
efficiency through various channels. For instance,
differences in country risks and competition level
across countries could produce significant variances in
the demand for banking products and services among
households. Over the last two decades, an extensive
research by financial economists measuring financial
institutions’ efficiency Fries and Taci (2006); Abdul
Majid et al (2012); Goddard et al. (2011), Alshammari
(2003); Jarrah and Molyneux (2005); using alternative
methodological approaches. Some of these studies have
considered country-specific environmental conditions
such as inflation and population density (Abdul-Majid
et al. 2011; Bos and Kool 2006). While, some studies
have assessed the effects of deregulation and
liberalisation on banks’ efficiency (Barth et al. 2004;
Chen et al. 2005; Demirguc-Kunt et al. 2003; Pasiouras
et al. 2009). As control, variables explain differences in
efficiency levels among banks. Country-specific
control variables, such as country risk and
macroeconomic conditions have significant influences
on cross-county studies. The variables take account of
heterogeneity as well as the different technologies in
those countries. There have been a large number of
studies on the impact of on economic growth in
developed countries (De Haan and Siermann 1998; De
Haan and Sturm 2000, 2003).

An important issue that affects banking efficiency is
country risk, when business transactions take place
across borders, they carry additional risks in domestic
transactions which finally will affect bank efficiency
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(Meldrum 2000). These risks, called country risks,
usually include political risks arising from a variety of
national differences in policies, socio-political
institutions, geography, economic structures, and
currencies. A political risk identifies the potential for
these risks to affect the expected returns of a cross-
border investment. Moreover, political risk is a change
in government control or other non-economic factors,
which may lead to inefficiency banking sector due to
instability economic conditions (Meldrum 2000).
Leibenstein (1966) argues that inefficiencies reduced
by increased competition as manager’s respond to the
challenge. Goddard and Wilson (2009) suggest that,
competition in the banking sector changes gradually
over time. Some of the studies focused on cross-
country comparison in developed countries (De
Bandtand Davis 2000; Yildirim and Philippatos 2007).
De Bandt and Davis (2000) suggest that, banks operate
more efficiently when competition is high. However,
Yildirim and Philippatos (2007) indicated that banks in
11 Latin American countries are operating efficiently
under competitive pressure.

Moreover, country risk, which comprise of a measure
of credit rating and debt in default. The higher value of
country risk is associated with better positions and less
risks (Euromoney 2013; Saini & Bates 1984). Credit
ratings bring about changes in relative asset demands
and bond prices, that would affect bank performance,
as banks have to incur extra interest charges when the
ratings are low (Cantor & Packer 1996; Reisen & Von
Maltzan 1999). Moreover, credit ratings adversely
affect banks’ performance due to the pervasive role of
government debt in the financial system. The second
factor in country risk is debt defaults, the failure to
promptly pay interest or principal when due. Default
occurs when a debtor is unable to meet the legal
obligation of debt repayment. When the lenders are
unable to assess the extent of outstanding loans which
may affect bank performance (Reisen & Von Maltzan
1999).

In the context of GCC countries, study relating to bank
efficiency is still limited in the literature. Srairi (2010)
examines the impact of macroeconomic conditions on
the profitability of conventional and Islamic banks
operating in the GCC and found a significant and
positive in all cases and strong relationship between
economic growths and banking sector performance.
While, Al-Obaidan (2008) examine the impact of
competitive pressure on bank efficiency for local banks
in the GCC countries and found that increased
competitive pressures will ultimately affect the ability
of banks to maintain their current market share and
expand and enhance their market power. Another study
for Al-Obaidan (2008) attempts to measure the
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efficiency effect of openness in the commercial
banking of the Gulf region and suggests that openness
enhances technical efficiency. EL Moussawi (2010)
provide a measure of the technical -efficiency,
allocative efficiency and cost efficiency of 23 Islamic
banks operating in the GCC and suggests that internal
and external factors contribute significantly to the
evolution of efficiency of Islamic banks operating in
the GCC.

The above literature reveals the following research
gaps. There are no studies done to examine the impact
country risk on the banking sector in potential union
countries. In the light of these knowledge gaps, the
present paper provides new empirical evidence on the
impact of country risk levels on the banking efficiency
in the potential GCC union.

3. Methodology

3.1. Efficiency measures

This paper employs Stochastic Frontier Analysis (SFA)
to estimate a total cost function for the GCC
commercial banks. A single-equation stochastic cost
function model could be described as

lnCn,t = f(yn,th,th,t) + é&ne
(1

Where C,,; is the observed total cost of production for
the n-th firm at time tY,, is a vector of outputs
including total loan and other earning assets. W, ; is an
input price vector including the price of labour, price of
physical capital and price of financial capital. Z,, ; is a
vector of control variables including country risk,
macroeconomics and market structure variables.
Following Aigner et al. (1977) a composed error term
is written as follow.

Ent = Vn,t + Upe

2)

where V,, , represents random uncontrollable error and
is assumed to be normally distributed with zero mean
and oZvariance.u,, = 0 is drawn from a one-sided
distribution that is assumed to capture inefficiency and
alsou,, ;assumed to be drawn from a half-normal
distribution with mean zero and variance (Berger and
Mester 1997; Mester 1996). V,, and u,, are
independently distributed. Given this assumption, the
log likelihood for inefficiency is expressed in terms of
the two variance parameters, 02 = 02 + ¢2in which
captures the variance of composed error and, which is a
measure of the amount of variation originating from
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inefficiency relative to statistical noise (Jondrow et al.
1982). Maximum-likelihood estimates are obtained by
estimating a translog cost function after including
environmental variables, imposing the standard
assumption of homogeneity in input prices, and
allowing for the composed error terms. The cost
efficiency (CE) could be measured using the efficiency
component (un,t) of the error term (sn_t)as in Equation
3:

_1
CEpe = / exp(Unt)

€)

The efficiency measure ranges from zero to one with a
score of one indicating full efficiency. The output and
input prices for conventional and Islamic banks were
collected from Bankscope database over the period
2007 to 2014. Due to the missing data, this study
obtains an unbalanced panel dataset of 415
observations, which includes 75 banks operating in the
six GCC countries, namely Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia and United Arab Emirates. The
data is expressed in international Dollars and adjusted
for inflation using the country GDP deflator. The
selection of output and input variables follows the
existing literature which normalized around their mean
values (Abdul-Majid et al. 2011; Allen and Rai 1996;
Casu and Girardone 2002; Mester 1996). Total costs
are defined as operating and financial costs and
calculated as the sum of labor expenses, physical
capital expenses, and either income paid to depositors
of Islamic banks or interest expenses of conventional
banks. Two outputs and three inputs are used in this
study. The outputs are total loans (Y1) and other
earning assets (Y2), while the inputs are price of labor
(W1), price of physical capital (W2) and price of
financial capital (W3). Accordingly, (W1) is personal
expense over total assets, (W2) is non-interest expense
over fixed assets and W3 is the interest expense over
the total deposits.

3.2 Econometric specification using GMM

The methodology in this study follows the work by
(Berger 1995; Claeys and Vander Vennet 2008;
Goldberg and Rai 1996) to examine the determinants of
bank efficiencies in the GCC countries. It focuses on
the role of country risk factors and employs a dynamic
panel data approach in GMM procedure. There are four
advantages of using GMM model. First, dynamic panel
has ability to acknowledge both the time and cross-
sectional variations in the model. Second, it allows for
avoidance of any bias between cross-country
regressions. Third, this method has a possibility of
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using instrumental variables to produce more precise
and accurate estimators. Fourth, this method is useful
for panels that are characterized by a relatively low
number of years and a large number of cross-sections
per year. A recent approach for the employment of
dynamic panel data is the GMM approach that was first
proposed by Arellano and Bond (1991) and then
developed by Arellano and Bover (1995) and Blundell
and Bond (1998).

A part of the current inefficiency could be explained by
past performances. For instance, inefficiency level of a
bank in 2013 contains valuable information to explain
inefficient performance of the bank in 2014. Banks that
produce loans by accepting term deposits are supposed
to be long-standing financial institutions with long-run
strategies. In other words, their current performance
reflects their historical decisions and performances
which should be taken into consideration in any study
of efficiency determinants (Matthews 2010). Therefore,
the dynamic behavior of the determinants of banks
efficiency after considering a lagged of efficiency score
is written as follow:

EFF; = aEFF;;_; + BiX1ie + BaXope + 618Xy +
6éSX2kt + 2%2%607 TtTi ne; + n; + Vit

4)

Where, EFF;is the estimated cost efficiency scores
from Equation (3) as the dependent variable, EFF;;_;
is lagged dependent variable (past inefficiencies) and
assumed to be predetermined and Xj;and X,j.are
weakly exogenous (endogenous) or predetermined
bank and country-specific variables, respectively. It is
assumed that SX;;; (total assets and loan concentration
ratio) and SX,,; (country risk and GDP per capita) are
strictly exogenous bank and country-specific variables,
respectively. In addition, =1...75, ¢ is time as ¢
=2007... 2014, and k denotes 6 countries as k£ =1...6.
By including, Time in the equation, which indicates,
the vector of time dummy variables. The explanation of
explanatory variables and their expected sign is as
below. In addition, it is assumed that the error term
(¢t = m; +v;) follows a one-way error component
model. 7; is an unobserved firm specific time-invariant
effect which allows for heterogeneity in the means of
the EFF;; series across individuals
where n;~I I [0, a,?), and v;; is the stochastic
disturbance term which is assumed independent across

individuals, where n; = I I {0, 6i$)1.

'In probability theory and statistics, a sequence or other collection of
random variables is independent and identically distributed (I I D if
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The inclusion of the lagged dependent variables in
equation (4) implies that there is correlation between
the regressors and the error term since the lag of firm
inefficiency EFF;,_4, depends on &;,_;. The presences
of lagged dependent variables show that OLS, fixed
effects and random effects are biased and inconsistent
for a fixed time period (7) as the number of firms ()
gets large. The OLS estimator would result in an
upward estimate of the coefficient while the within-
group estimator would be downward biased (Blundell
and Bond 1998). A natural technique for dealing with
variables that are correlated with the error term is to
instrument them. Hence, due to this correlation, the
dynamic panel data estimation in equation (1) suffers
from Nickell (1981) bias, which disappears only if 7 is
large or approaches infinity.

In order to deal with the endogeneity issue, this study
used the Generalized Method of Moments (GMM)
estimators, which was developed by Arellano and Bond
(1991), Arellano and Bover (1995) and extended by
Blundell and Bond (1998). This estimator is designed
for data set with a large number of individual
observations (N) over a limited number of time periods
(T). Arellano and Bond (1991) proposed an efficient
Generalized Methods of Moments estimator that uses
instruments of which the validity is based on the
orthogonality between the lagged values of the
dependent variable and the errors. The technique
eliminates the unobserved bank heterogeneity by
estimating the equation in first-differences and control
for possible endogeneity problem by using the model’s
variables lagged by one or more periods as instruments.
This study employs the GMM estimator as proposed by
Arellano and Bond (1991) to ensure the efficiency and
consistency of the estimations.

3.3 Instrument choice

To deal with endogenous and predetermined variables,
it assumed thatEFF;;_;is predetermined variable, X;;;
and X, are weakly exogenous (endogenous). SX;;;
and SX,,; are strictly exogenous.GMM adopts
instrumental variables (IV) which are highly correlated
with the variables but uncorrelated with residuals. In
order to conduct a test of validity on IV, this study
employs a set of moment conditions for first difference
equation part of the system GMM as in Equations 5-9
and level equation part of the system GMM as in
Equations 10-14. The set of moment conditions for the
lagged dependent variable predetermined
(EFFi‘t_l), Xi;bank-specific endogenous variables,

each random variable has the same probability distribution as the
others and all are mutually independent.
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and X,,.country-specific endogenous variables are as
follows:

E|EFF,_s(ef;] =0 fort=3,..T;s>2

(5)
E|Xy:s(ei] =0 fort=3,...T;s =2
(6)
E|Xoi-s(ei] =0  fort=3,..T;s>2
(7)

Where, the standard treatment to deal with endogenous
variables is to start with year 3. g/;is the first difference
form of the residual which should be uncorrelated with
IV. Valid instruments for a predetermined variable are
comprised of lagged values of that variable starting
from 1 lag. For instance, valid IV for EFF;;_;_4 could
be EFF;,_; where t-s = 8, 7... 1. Valid instruments for
an endogenous variable consist of lagged values of that
variable starting from two lags. For instance, valid
instruments for X,y ;=10 could be Xy ;_ Where t-s = 8,
7... 1. With regard to strictly exogenous variables, the
additional set of moment conditions is:

E|SX,;:_s(ei)] =0 fort=1,..,T;s =0
(8)
E|lSXo1—s(€i)] =0 fort=1,..,T;s=0
9

Where, SX;;; and SX,,, are a vector of strictly an
exogenous bank- and country-specific variables.
Equations (8)-(9) indicate that the level form of the
transformed variable could be a wvalid instrument.
Equations (5)-(8) show that the predetermined and
endogenous variables in the transformed equation
would be instrumented with the lagged level of the
regressors. The GMM estimator based on moment
conditions in 5-9 is known as the difference GMM.

However, Alonso-Borrego and Arellano (1999) and
Blundell and Bond (1998) showed that if the lagged
dependent and the explanatory variables are persistent
over time or nearly a random walk?, then lagged levels
of these variables are weak instruments for the
regression equation in differences. To put it another
way, lagged level instruments are hardly able to
provide sufficient information for a first difference
variable if it is not stationary. Hence, to decrease the
potential bias and imprecision associated with the
difference estimator, Blundell and Bond (1998)
proposed a system GMM approach by combining
regressions in differences and in levels. In addition to

2The theory that changes have the same distribution and are independent of
each other, so the past movement or trend of market cannot be used to predict
its future movement
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the regression in differences, the instruments for the
regression in levels are the lagged differences
(transformed) of the corresponding instruments.
Consequently, the extra moment conditions for the
second part of the system or level equation which also
contains predetermined, endogenous, and strictly
exogenous explanatory variables could be written as
follows to examine whether those IV are valid :

E|EFF;, i +viy)| =0 fors=1;¢=34,...T

(10)

ElX*li,t—s(ni + vi_t)J =0 fors=1t=34,...T
(11

E[X*Zk_t_s(m + vi,t)J =0 fors=1t=34,...T

(12)
ElSX* 1ie-s (M + Ui,t)J =0 fors=0;t=
234, ..T (13)
ElSX*zk,t—s(m + Vi,t)J =0 fors=0;t=
234,...T (14)

The set of moment conditions in the transformed
equations (5)-(9) and in the levels equations (10)-(14)
represent the validity of adopted instruments in the
system GMM which could generate moment conditions
prolifically (Roodman 2009). Too many instruments in
a system GMM over fit endogenous variables even as it
weakens the Hansen test of the instruments’ joint
validity. To limit the number of instruments, this study
would use two main techniques. The first technique
uses only certain lags instead of all available lags for
instruments, while the second technique combines
instruments through addition into smaller sets by
collapsing the block of the instrument matrix. These
two techniques were proposed by (Beck and Levine
2004; Calderon et al. 2002; Karim et al. 2011;
Roodman 2009).

As argued by Baltagi (2009), the parameters are
asymptotically similar if the &;is i.i.d. However, Bond
(2002) stated that a one-step result is to be preferred to
two-step results. This is because his simulation studies
showed that the two-step estimator is less efficient
when the asymptotic standard error is too small or the
asymptotic ¢ -ratio is too big. Therefore, Windmeijer
(2005) provided a bias correction for the standard
errors in the two-step estimators. As noted by
Windmeijer (2005), the performance of the two-step
GMM is better than the one-step GMM in estimating
the coefficients, with lower bias and standard errors. In
fact, the reported two-step standard errors with the
correction work well and appear to be modestly
superior to the cluster robust one-step estimation.
Hence, this study would use the one-step and two-step
difference and system GMM in the baseline multifactor
model.
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4. The data and empirical specifications

Cross-country efficiency study requires proper
definition of a common frontier that incorporates
country-specific environmental conditions. Moreover,
integration of environmental variables into the analysis
allows researchers to verify the degree of similarity
among banking technologies. This has been addressed
in the developed countries but not given much attention
in the developing countries. This study focuses on the
GCC countries. This study examines the influence of
environmental conditions on the efficiency of the GCC
banking industries. In particular, several categories of
environmental variables are taken into account namely,
political risk, credit rating, debit indicator and
competition level, macroeconomic condition and bank
specific variables. This paper employs an unbalanced
annual bank level data of banks operating in the GCC
countries, covering the period of 2007-2014. The
financial statements of banks were collected from the
Bankscope database of Bureau van Dijk’s company.
The country risk index was drawn from Euromoney
database. The macroeconomic variables are retrieved
from the IMF Financial Statistics (IFS) and the World
Bank, World Development Indicator (WDI) databases.

Table 1 describes the sample distribution of banks by
type of bank for each country under study. The number
of banks is 75 operating in the GCC countries,
including conventional and Islamic banks, with 415
observations. Table 1 report that all countries except
Oman have both Islamic and conventional banks,
which indicates that the GCC countries have the
advantage of diversified banking operations. The
United Arab Emirates has 8 Islamic banks and 15
conventional banks, followed by Bahrain with 5
Islamic banks. Further, it is noted that the number of
both Islamic and conventional banks have increased
over time. This implies that banks in this region are
operating under monopolistic competition except
Oman, as the numbers of banks have not changed over
time and there are no Islamic banks present. The
concentration ratio and competition level contain
crucial information required to estimate the common
frontier and efficiency.

Table 1: Sample of Commercial and Islamic Banks,
2007-2014
4.1 Definitions and explanations of the variables

There are considerable variations across countries in
relation to bank outputs and inputs, as well as the size
of the country-specific control variables. Table 2
provides the variables included in this study. Country
risk takes into account government stability, non-
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corruption perception, financial payments, capital
mobility and regulatory environment. A higher index
indicates lower country risk. Hence, a positive
coefficient is expected for country risk variables
(political risk, credit ratings and debit in default) on
efficiency (Saini and Bates 1984). In addition, the loan
concentration ratio is calculated as the percentage of
total loans of the five largest banks in the country.
Higher concentration could be associated with either
higher or lower efficiency. If higher concentration is a
result of market power, than concentration and costs
would move in the same direction. From Table 2, it
showed that markets in Bahrain, Oman, Kuwait and
Qatar could be described as ‘concentrated’. However,
markets in Saudi Arabia and United Arab Emirates
could be termed as ‘moderately concentrated markets’.
Hence, a negative sign for loan concentration ratio is
expected.

Table 2: Average Values of Country-Specific

Variables by Country, 2007-2014
Table 2 also highlights some differences among
countries in terms of their total assets. Bahrain and
Oman have the lowest total assets. Oman has the
lowest political risk while Saudi Arabia has the highest
compared to other GCC countries and records the
lowest GDP growth rates along with the United Arab
Emirates. The loan concentration ratio is quite similar
in all countries except Saudi Arabia and United Arab
Emirates, which recorded the lowest ratio indicating
that competitive conditions are dissimilar among
countries

Country risk is the main contribution of this paper,
which means that there is no background on the
relationship between this variable and other
explanatory variables. This fact highlights that it is
crucial to investigate the nature of this variable to
determine whether it is an endogenous or strictly
exogenous variable. The degree of correlations
between the explanatory variables employed in the
panel regression analysis is presented in Table Al in
the Appendix. The matrix reveals that the correlations
between country risk and other explanatory variables
are not strong, implying that multicollinearity problems
are not severe. Kennedy (2003) stated that
multicollinearity is a problem when the correlation is
above 0.80 which is not the case here. Therefore,
country risk is an explanatory variable that could be
strictly considered as exogenous.

5. Empirical results
Table 3 summarized the estimations results of the cost

functions by using SFA framework. The results report
significant positive coefficients for inputs and outputs,
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implying that higher bank inputs and outputs lead to
higher costs. For example, 1 per cent increase in
financial capital prices leads to 0.411 per cent rise in
costs, because banks would pay higher interests on
deposits. Although technology has improved in the
sample countries, it is not significant enough to reduce
costs, and the coefficient of time (7) is negatively
insignificant at -0.016. Therefore, banks still have
potential capacity to improve efficiencies by investing
in technologies, which could minimize costs.

Table 3: SFA estimates for Parameters of Cost
Function

To demonstrate the effect of country features on bank's
underlying technology, this paper also includes country
level variables in the estimation of the stochastic
frontier, in which could be associated with the
variations of inefficiency measures across banks and
affect managerial incentives and decisions. In other
words, introducing country-specific variables in the
estimated cost frontier is necessary, as it would indicate
which variables contribute to the differences in the
banking sectors across countries. The characteristics of
the operating environment are beyond the control of
bank managers, thus effectively conditioning the
frontier of the banking sector in each country in a way
that is amenable for cross-country comparisons. These
variables include macroeconomic variables are
inflation and population density and the GDP per capita
growth. The results in Table 3 also confirm that
country-specific variables comprise measures of
inflation and population density. The coefficient of
inflation is positive and significant, which indicates
that the banks in countries with higher inflation levels
have higher potential costs. As expected, the
population density is negative, which suggests that the
retail distribution of banking services is less costly
(Abdul-Majid et al. 2010). The GDP per capita -0.772
indicates that the higher the GDP the lower cost of the
banking sectors (Dietsch and Lozano-Vivas 2000;
Leibenstein 1966).

5.1 The main results of GMM

Table 4 reports the estimation results of the
determinants of bank efficiencies in the GCC countries
using Generalized Method of Moments (GMM)
technique. The focal point is to examine the role of
country risk factors and competition on bank
efficiency. To predict the effects of the expected
escalation in cross-border competition, it is important
to determine the differences and similarities in the
current performances of banks in different countries.
However, cross-border comparisons have to account
for potential differences arising from certain country-
specific aspects of banking technology on one hand,
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and the environmental and regulatory conditions on the
other. In particular, the economic environments are
likely to differ significantly across countries, and could
induce important differences in levels of bank
efficiency through various channels. For instance,
differences in country risks or macroeconomic
conditions across countries could produce significant
variances in the demand for banking products and
services among households.

After controlling for time effects and potential
differences between the GCC countries, the country
risk variables namely political risk, credit ratings and
debt default have a positive value and significant at 1
percent level (0.002) (0.003), (0.004) respectively, in
which indicate that the country risks play an important
role in influencing the bank efficiency in the GCC
countries. The lower risks creates a conducive and
efficient working environment where banks perform
better based on stability, monetary/currency
equilibrium and sustained GDP growth (Saini and
Bates 1984). In addition, concentration ratio plays a
pivotal role in increase efficiency (Chortareas et al.
2012). As expected, the coefficient concentration ratio
is a negative (-0.259) and statistically significant at the
1 per cent level suggesting that greater competition
positively influence efficiency levels (Al-Muharrami et
al. 2006; Matthews et al. 2007; Yildirim and
Philippatos  2007). higher concentration cause
inefficiencies in the banking sector (Yildirim and
Philippatos 2007). Berger and Hannan (1998) argued
that the monopoly power generated from market
concentration might lead bank managers to slacken
their efforts and enjoy a quiet life. Hence, they argue
that banks are generally more efficient in a competitive
banking environment.

Table 4: Panel Generalized Methods of Moments
Regression Results

With regard to the total assets coefficient results, the
empirical findings yield a negative value (-0.004) and
significant at the 1 per cent level, which suggests that
larger banks suffer from diseconomies of scale. The
results are consistent with expectations that banks in
developing countries suffer from the problem of size
because it hinders them from investing in new
technologies and banking techniques that are necessary
to diversify their risks and reduce their total costs
(Fathi 2010). The size would be a factor which
handicap banks to compete in the market. Moreover,
given increased competition among banks, the smaller
banks could be forced to compete with the larger ones
to survive and thereby increase their efficiency. The
earlier studies had concluded that the size of the banks
does not influence efficiency and small banks are more
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efficient than the larger ones and beyond this point the
effect of size could be negative due to bureaucratic and
other reasons (Ariff and Can 2008; Bader et al. 2008;
Matousek and Taci 2004; Mostafa 2007).

Both specification tests, that is AR(2) for testing the
serial correlations and the Hansen test for the validity
of instrument adopted, are also valid. As shown, the p
values for AR(2) and Hansen tests are higher than 0.10,
that is, statistically insignificant at the 10% significance
level. This implies that, there is no serial correlation
(autocorrelation) in the transformed residuals, and the
instruments (moment conditions) used in the models
are valid. The additional moment conditions such as
difference in Hansen tests are also statistically
insignificant. Furthermore, the highly significant
coefficient of lagged dependent variable confirms the
dynamic character of the model specification, thus
justifying the use of dynamic panel data model
estimation. Additionally, the two-step system GMM is
robust against heteroskedasticity and autocorrelation,
and it employs more instrumental variables than two-
step difference GMM, which results in more efficient
estimators. Furthermore, the highly significant
coefficient of lagged dependent wvariable (0.812)
affirms the application of a dynamic model, which
implies that past inefficiencies significantly influence
the current one.

6. Summary and conclusion

This paper investigates the determinants of bank
efficiencies focusing on the role of country risk factors
and concentration for the potential GCC union for the
period 2007-2014. This paper employs SFA to estimate
efficiency scores before adopting GMM technique to
find the efficiency determinants. The results indicate
that the lower political risk which represents country
risk improves banks’ efficiency. This suggests that
countries with low political risks tend to perform more
efficient banking sector. Higher concentration within
banking sector in potential GCC union leads to lower
efficiency. Following this further, a negative
relationship between size and efficiency reflects that
larger banks suffer from diseconomies of scale.

The policy implications from this study indicate that
the government should play an active role in adopting
new strategies to enhance political stability and
competition. As the GCC countries are in the process
of shifting from cooperation to union stage, it is
imperative that the policy makers in these countries
improve their quality of governance and transparency,
and the level of competition is a crucial consideration
for the union countries. Thus, it could be concluded
that an open banking environment encourages

newyorksci@gmail.com




New York Science Journal 2022;15(10)

http://WWW.sciencepub.net/newyorkﬁ Y/

competition. It 1is therefore essential for the
governments and policy makers in the GCC countries
to decrease political risk and increase competition in
order to have higher banking efficiency for potential
GCC union countries.

References

(1] Abdul-Majid, M., Saal, D. S. & Battisti, G.
2010. Efficiency in Islamic and Conventional
Banking: An International Comparison. Journal
of Productivity Analysis 34(1): 25-43.

Abdul-Majid, M., Saal, D. S. & Battisti, G.
2012. The Impact of Islamic Banking on the Cost
Efficiency and Productivity Change of Malaysian
Commercial Banks. Applied Economics 43(16):
2033-2054.

Aigner, D., Lovell, C. & Schmidt, P. 1977.
Formulation and Estimation of Stochastic Frontier
Production Function Models. Journal  of
econometrics 6(1): 21-37.

Al-Gasaymeh, Anwar. Abdul Karim, Abdul
Majid M and Mansor Jusoh 2014.

Competition and Market Structure of Banking
Sector: A Panel Study of Jordan and GCC
Countries. Jurnal Ekonomi Malaysia 48(1) 23 -
34.
[6].

[2].

[3].

[4].
[5].

Al-Jarrah, 1. & Molyneux, P. 2010.
Efficiency in Arabian Banking. Jordan Journal of
Business Administration 3(3) 755-774.

[7].  Allen, L. & Rai, A. 1996. Operational
Efficiency in Banking: An International
Comparison.  Journal of Banking & Finance

20(4): 655-672.

[8].  Al-Muharrami, S., Matthews, K. & Khabari,

Y. 2006.Market Structure and Competitive

Conditions in the Arab Gcc Banking System.

Journal of Banking & Finance 30(12): 3487-

3501.

Al-Obaidan, A. M. 2008. Optimal Bank Size:
The Case of the Gulf Cooperation Council
Countries. European Journal of Economics,
Finance and Administrative Sciences 11(4)31-43.
[10]. Alonso-Borrego, C. & Arellano, M. 1999.

Symmetrically Normalized Instrumental-Variable

Estimation Using Panel Data. Journal of Business

& Economic Statistics 17(1): 36-49.

[11].  Alshammari, S. 2003. Structure-Conduct-
Performance and Efficiency in Gulf Co-Operation
Council.University of Wales,
Bangor.http://ethos.bl.uk252375

[12].  Arellano, M. & Bond, S. 1991. Some Tests of
Specification for Panel Data: Monte Carlo
Evidence and an Application to Employment
Equations.  The Review of Economic Studies
58(2): 277-297.

[9].

http://www.sciencepub.net/newyork

47

[13].  Arellano, M. & Bover, O. 1995. Another Look
at the Instrumental Variable Estimation of Error-
Components Models. Journal of econometrics
68(1): 29-51.

[14]. Ariff, M. & Can, L. 2008. Cost and Profit
Efficiency of Chinese Banks: A Non-Parametric
Analysis. China Economic Review 19(2): 260-
273.

[15]. Bader, M. K. I, Mohamad, S., Ariff, M. &
Hassan, T. 2008. Cost, Revenue and Profit
Efficiency of Islamic Versus Conventional Banks:
International Evidence Using Data Envelopment
Analysis. Islamic Economic Studies 15(2): 23-76.

[16]. Baltagi, B. H. 2009. 4 Companion to
Econometric Analysis of Panel Data. Journal of
Forecasting 27 (2): 153-173.

[17]. Barth, J. R., Caprio, G. & Levine, R. 2004.
Bank Regulation and Supervision: What Works
Best? Journal of Financial intermediation 13(2):
205-248.

[18]. Beck, T. & Levine, R. 2004. Stock Markets,
Banks, and Growth: Panel Evidence. Journal of
Banking & Finance 28(3): 423-442.

[19]. Berger, A. N. & Hannan, T. H. 1998. The
Efficiency Cost of Market Power in the Banking
Industry: A Test of the “Quiet Life” and Related
Hypotheses. Review of Economics and Statistics
80(3): 454-465.

[20]. Berger, A. N. & Mester, L. J.  1997. Inside
the Black Box: What Explains Differences in the
Efficiencies of Financial Institutions? Journal of
Banking & Finance 21(7): 895-947.

[21]. Berger, A. N. 1995. The Profit-Structure
Relationship in Banking--Tests of Market-Power
and Efficient-Structure Hypotheses. Journal of
Money, Credit and Banking9(6): 404-431.

[22]. Berger, A. N. 2003. The Efficiency Effects of
a Single Market for Financial Services in Europe.
European journal of operational research 150(3):
466-481.

[23]. Blundell, R. & Bond, S. 1998. Initial
Conditions and Moment Restrictions in Dynamic
Panel Data Models. Journal of econometrics
87(1): 115-143.

[24]. Bond, S. R. 2002. Dynamic Panel Data
Models: A Guide to Micro Data Methods and
Practice.  Portuguese Economic Journal 1(2):
141-162.

[25]. Bos,J. W. B. & Kool, C. J. M. 2006. Bank
Efficiency: The Role of Bank Strategy and Local
Market Conditions. Journal of Banking & Finance
30(7): 1953-1974.

[26]. Calderon, C. A., Chong, A. & Loayza, N. V.
2002. Determinants of Current Account Deficits in

newyorksci@gmail.com




New York Science Journal 2022;15(10)

http://WWW.sciencepub.net/newyorkﬁ Y/

Developing  Countries. Contributions  in
Macroeconomics 2(1):678-697.

[27]. Cantor, R. & Packer, F. 1996. Determinants
and Impact of Sovereign Credit Ratings.
Economic Policy Review 2(2):

[28]. Casu, B. & Girardone, C. 2002. A
Comparative Study of the Cost Efficiency of
Italian Bank Conglomerates. Managerial Finance
28(9): 3-23.

[29]. Chen, X., Skully, M. & Brown, K. 2005.
Banking Efficiency in China: Application of Dea
to Pre-and Post-Deregulation Eras: 1993-2000.
China Economic Review 16(3): 229-245.

[30]. Chortareas, G. E., Girardone, C. & Ventouri,
A. 2012. Financial Freedom and Bank Efficiency:
Evidence from the European Union. Journal of
Banking & Finance37(4): 1223-1231.

[31]. Claeys, S. & Vander Vennet, R. 2008.
Determinants of Bank Interest Margins in Central
and Eastern Europe: A Comparison with the West.
Economic Systems 32(2): 197-216.

[32]. De Bandt, O. & Davis, E. P. 2000.
Competition, Contestability and Market Structure
in European Banking Sectors. Journal of Banking
& Finance 24(6): 1045-1066.

[33]. De Haan, J. & Siermann, C. L. J. 1998.
Further Evidence on the Relationship between
Economic Freedom and Economic Growth.
Public Choice 95(3): 363-380.

[34]. De Haan, J. & Sturm, J. E. 2000. On the
Relationship between Economic Freedom and
Economic Growth. European Journal of Political
Economy 16(2): 215-241.

[35]. De Haan, J. & Sturm, J. E.  2003. Does
More Democracy Lead to Greater Economic
Freedom? New Evidence for Developing
Countries. European Journal of Political
Economy 19(3): 547-563.

[36]. Demirguc-Kunt, A., Laeven, L. & Levine, R.
2003. Regulations, Market Structure, Institutions,
and the Cost of Financial Intermediation. National
Bureau of Economic Research.Working Paper No.
9890. http://www.nber.org/papers/ w9890.

[37]. Dietsch, M. & Lozano-Vivas, A. 2000. How
the Environment Determines Banking Efficiency:
A Comparison between French and Spanish
Industries. Journal of Banking & Finance 24(6):
985-1004.

[38]. El Moussawi, C. & Obeid, H. 2010.
Evaluating the Productive Efficiency of Islamic
Banking in GCC: A Non-Parametric Approach.
International Research Journal of Finance and
Economics 53(7): 178-190.

[39]. Fathi, B. 2010. Consequences of the Foreign
Bank Implantation in Developing Countries and Its

http://www.sciencepub.net/newyork

48

Impact on the Local Bank Efficiency: Theoretical
Analysis and Empirical Tests on International
Data. International Journal of Economics and
Finance 2(5): 103-115.

[40]. Fries, S. & Taci, A. 2005. Cost Efficiency
of Banks in Transition: Evidence from 289 Banks
in 15 Post-Communist Countries. Journal of
Banking & Finance 29(1): 55-81.

[41]. Goddard, J. & Wilson, J. O. S. 2009.
Competition in Banking: A Disequilibrium
Approach. Journal of Banking & Finance 33(12):
2282-2292.

[42]. Goddard, J., Liu, H., Molyneux, P. & Wilson,
J. 0. S. 2011. The Persistence of Bank Profit.
Journal of Banking & Finance 35(11): 2881-
2890.

[43]. Goddard, J., Molyneux, P. & Wilson, J. O. S.
2001. European Banking: Technology, Efficiency
and Growth. The Manchester School 81(2): 176-
201.

[44]. Goldberg, L. G. & Rai, A. 1996. The
Structure-Performance Relationship for European
Banking. Journal of Banking & Finance 20(4):
745-771.

[45].  Jondrow, J., Knox Lovell, C., Materov, L. S. &
Schmidt, P. 1982. On the Estimation of Technical
Inefficiency in the Stochastic Frontier Production
Function Model. Journal of econometrics 19(2):
233-238.

[46]. Karim, Z. A., Azman-Saini, W. & Karim, B.
A. 2011. Bank Lending Channel of Monetary
Policy: Dynamic Panel Data Study of Malaysia.
Journal of Asia-Pacific Business 12(3): 225-243.

[47]. Kennedy, P. E. 2003.4 Guide to
Econometrics. MIT
press.http://www.amazon.com.

[48]. Laabas, B. & Limam, I.  2002.
Countries Ready for Currency Union?
Planning Institute-Kuwait.

[49]. Leibenstein, H. 1966. Allocative Efficiency
Vs." X-Efficiency". The American Economic
Review19(10): 392-415.

[50]. Matousek, R. & Taci, A. 2004. Efficiency in
Banking: Empirical Evidence from the Czech
Republic. Economics of Planning 37(3): 225-244.

[51]. Matthews, K. 2010. Banking Efficiency in
Emerging Market Economies. Cardiff Economics
Working
Papershttp://www.econstor.eu/handle/10419/6582
1.

[52]. Matthews, K., Murinde, V. & Zhao, T. 2007.
Competitive Conditions among the Major British
Banks. Journal of Banking & Finance 31(7):
2025-2042.

Are Gcee
Arab

newyorksci@gmail.com




New York Science Journal 2022;15(10)

http://WWW.sciencepub.net/newyorkﬁ Y/

[63].  Meldrum, D. 2000. Country Risk and Foreign
Direct Investment. Business Economics 35(1):
33-40.

[54]. Mester, L. J. 1996. A Study of Bank
Efficiency Taking into Account Risk-Preferences.
Journal of Banking & Finance 20(6): 1025-1045.

[55]. Mostafa, M. 2007. Benchmarking Top Arab
Banks' Efficiency through Efficient Frontier
Analysis. Industrial Management & Data Systems
107(6): 802-823.

[56]. Nickell, S. 1981. Biases in Dynamic Models
with Fixed Effects. Econometrica: Journal of the
Econometric Society 1417-1426.

[57].  papers.cfm.abstract id=752091.

[58]. Pasiouras, F., Tanna, S. & Zopounidis, C.
2009. The Impact of Banking Regulations on
Banks' Cost and Profit Efficiency: Cross-Country
Evidence.  International Review of Financial
Analysis 18(5): 294-302.

[59]. Reisen, H. & Von Maltzan, J.
and Bust and Sovereign Ratings.
Finance 2(2): 273-293.

[60]. Roodman, D. 2009. A Note on the Theme
of Too Many Instruments*. Oxford Bulletin of
Economics and Statistics 71(1): 135-158.

1999. Boom
International

[61]. Saini, K. G. & Bates, P. S. 1984. A Survey of
the Quantitative Approaches to Country Risk
Analysis. Journal of Banking & Finance 8(2):
341-356.

[62]. Srairi, S. A. 2010. Cost and Profit Efficiency
of Conventional and Islamic Banks in GCC

Countries.  Journal of Productivity Analysis
34(1): 45-62.
[63]. Sturm, M. & Siegfried, N. 2005. Regional

Monetary Integration in the Member States of the
Gulf Cooperation Council. Paper31:
http://papers.ssrn.com/sol3/

[64]. Takagi, S.2012. Establishing Monetary Union
in the Gulf Cooperation Council: What Lessons
for Regional
Cooperation.http://ideas.repec.org/p/ris/adbiwp/03
90. html.

[65]. Windmeijer, F. 2005. A Finite Sample
Correction for the Variance of Linear Efficient
Two-Step Gmm  Estimators. Journal  of
econometrics 126(1): 25-51.

[66]. Yildirim, H. S. & Philippatos, G. C.  2007.
Efficiency of Banks: Recent Evidence from the
Transition Economies of FEurope, 1993-2000.
European Journal of Finance 13(2): 123-143.

Table 1: Sample of Commercial and Islamic Banks, 2007-2014

Country 2007 2008 2009 2010 2011 2012 2013 2014 Total
Banks
Bahrain Conventional 7 7 7 7 7 7 7 7 7
Islamic 5 5 5 5 5 5 5 5 5
Oman Conventional 10 10 10 10 10 10 10 10 10
Islamic 0 0 0 0 0 0 0 0 0
Qatar Conventional 5 5 5 5 5 6 6 6 6
Islamic 2 2 2 2 3 3 3 3 3
Kuwait Conventional 6 6 6 7 8 8 8 8 8
Islamic 1 1 1 1 1 2 2 2 2
Saudi Arabia Conventional 8 8 8 8 8 8 8 8 8
Islamic 3 3 3 3 3 3 3 3 3
United Arab Conventional 10 10 12 15 15 15 15 15 15
Emirates Islamic 3 3 4 4 5 8 8 8 8
All Countries Conventional 46 46 48 50 51 54 54 54 54
Islamic 17 16 15 16 19 21 21 21 21

Source: Bankscope

Table 2: Average Values of Country-Specific Variables by Country, 2007-2014

Bank Specific variables
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Countries Total Concentration Political Credit Debt GDP Per Capita
Assets Ratio Risk Ratings default

Bahrain 4.76 0.91 16.88 7.45 9.50 2.32

Oman 145523 0.83 22.99 7.25 9.22 2.27

Qatar 347435 0.89 18.63 8.5 9.88 0.45

Kuwait 8498.16  0.90 18.57 8.5 9.95 2.73

Saudi Arabia 5378.29  0.66 16.01 8.00 9.90 0.91

United Arab Emirates 14973.7 0.68 19.26 8.75 9.85 -5.39

Source: Bankscope, Heritage foundation, Euromoeny Database, and Worldbank database.

Political Risk ranges between 0 and 25 with the higher value representing less risk

Credit Rating and Debt Default Range between 0 and 10 with the highier value representing less risk.

Table 3: SFA estimates for Parameters of Cost Function

Parameters Coefficient Estimated value Standard Error
Q Constant]| 1.614%%** 0.327
By Y1 0.5403%** 0.041
B Y2 0..521%*=* 0.037
a, P1 0. 413%** 0.026
as P3 0.361%** 0.034
P12 Y1Y2 -0. 285%** 0. 031
P11 Y1Y1 0. 319%** 0.038
B2 Y2Y2 0. 245%** 0. 030
Q14 P1P1 0.019 0.013
0:1 P1Y1 -0. 140%%** 0.022
01, P1Y2 0.033* 0.020
033 P3P3 -0.077%** 0.020
034 P3Y1 0.004 0.023
03, P3Y2 0.104%** 0.019
Q3 P1P3 0.029** 0.013
A T -0.016 0.014
A1 T2 0.047*** 0.009
U, YIT -0.049%** 0.011
Y, Y2T 0.034%** 0.009
o) PIT 0.008 0.008
O3 P3T -0.003 0.007
&, Inflation 0. .099%*** 0.002
& Population density - 0. 01 7%** 0.494
& GDP per capita growth -0.772%** 0.241
Lambda 0.574%** 0.114
Sigma 0.451%** 0.0006
Log Likelihood -327.813

Y1, Y2, W1, W3 and ¢ refer to loans, other earning assets, price of labor, price of financial capital, and year.
3 ek ek Giopificant at the 10%, 5% and 1% level

Table 4: Panel Generalized Methods of Moments Regression Results
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One step system Two step system

Variables Coefficient Robust Coefficient Corrected Std.
Std. Err. Err.

EFF,_; 0.726%** 0.111 0 .7341%*** 0.096
Political Risk 0.002%** 0.001 0.002** 0.0009
Credit Ratings 0.004*** 0.001 0.003*** 0.001
Debt Default 0.006*** 0.002 0.004%** 0.002
Loan Concentration ratio -0.235%%*%* 0.090 -0.259%** 0.090
Total Asset -0.005%** 0.001 -0.004%** 0.002
AR(1) -4.08*** -3.90%**
AR(2) 0.63 0.64
Hansen test excluding group 0.98 0.97
Difference (null H = exogenous) 0.85 0.72
Wald chi2 155.32%** 243,95%**
No. of observations 415 415
No. of instruments 30 30
No. of group 75 75

wHk kx % Significant at 1%, 5%, and 10%, respectively;
Sargan is the p-value for the Sargan test for the validity of the over-identifying restrictions for the GMM estimates
AR(2) is the p-value for the test for 2nd order autocorrelation for the GMM first-difference estimate residuals

Appendix A

Table Al: Correlation Matrix for the Explanatory Variables

CR PR CR DD TA EFF
CR 1.000 0.064 -0.021 0.049 -0.207 0.031
PR 1.000 -0.103 0.041 -0.491 -0.053
CR 1.000 -0.007 0.049 0.218
DD 1.000 -0.046 -0.005
TA 1.000 -0.254
EFF 1.000

(CR): concentration ration for the largest bank on loan. (PR): Political risk,
(CR) Credit ratings, (DD) Debt default.(TA) Total assets, (EFF): Efficiency score,
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