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Abdul Rahman Shaik (Saudi Arabia)

MEASURING EFFICIENCY

OF BANKS IN SAUDI ARABIA:
A DATA ENVELOPMENT
ANALYSIS APPROACH

Abstract

The current study investigates the efficiency of banks in Saudi Arabia in terms of tech-
nical change and change in total productivity. The study considers ten banks listed on
Tadawul as a sample from 2016 to 2021. The Malmquist Data Envelopment Analysis
(Malmquist DEA) model is employed to measure banks’ efficiency. Customer deposits
and balances with other banks and financial institutions are inputs, while the operat-
ing profit and net income are outputs to measure efficiency. The results of efficiency
report that most of the Saudi Arabian banks are considerably efficient, while some are
marginally efficient. The technical change report results show that Saudi Arabia’s banks
are enthusiastic about adopting new technologies that lead to their growth. Further,
the results of the change in total productivity show great dynamism among the Saudi
Arabian banks to become more productive, which ultimately leads to a more remark-
able performance. The study results demonstrate the good performance of Saudi
Arabian banks; however, very few banks are marginally efficient in terms of efficiency
change. Therefore, the study supports the established hypothesis that there is a signifi-
cant change in the technical efficiency and total productivity of Saudi Arabian banks.

Keywords efficiency of banks, technical efficiency, total
productivity, DEA, Malmquist model, inputs and
outputs

JEL Classification C02, C67, G21, 033

INTRODUCTION

The banking business in the modern era has changed drastically,
which might be associated with the policies related to globalization,
information technology, banks operation, etc. Further, there is a con-
siderable competition for banks in the financial market from institu-
tions providing financial services and non-banking financial services.
Therefore, to be successful in this vastly competitive market, banks
have to transform themselves by providing additional services (Titko
et al.,, 2014), such as underwriting services, managing risk, core bank-
ing solutions, and innovative banking, in addition to traditional ones,
such as accepting customer deposits and lending these deposits in the
form of loans and mortgages.

Financial institutions such as banks provide considerable investments
to the public and private sectors, contributing significantly to the na-
tion’s economic growth. Moreover, similar to the financial goals of
other organizations, such as profit maximization and shareholder
wealth maximization, banks also travel in the same direction. These
financial goals can be achieved when the banks are efficient regarding
different aspects, such as technical and total productivity. Therefore,
efficiency in the banking sector is considered vital as it leads to in-
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creased performance, optimum utilization of banks’ resources, and enhanced service quality. The oppo-
site is true with inefficient banks (Berger et al., 1993). Measuring a bank’s performance is a comprehen-
sive concept consisting of issues like efficiency, technology, total productivity, etc. However, there is no
agreement among the researchers considering using the standard approach in measuring the efficiency
of banks (Titko et al., 2014). The performance of banks was formerly measured using different profitabil-
ity and efficiency ratios. However, this measurement has certain disadvantages, as reported by Oral and
Yolalan (1990), while the measurement of efficiency in banks using different mathematical approaches
was proved to be beneficial because these approaches involve different inputs and outputs that affect the
bank’s efficiency (Igbal & Molyneux, 2005). To measure the efficiency of banks in terms of scale, tech-
nical, and productivity, past researchers have employed parametric and non-parametric approaches.
Among these approaches, Data Envelopment Analysis (DEA) is a non-parametric technique applied to
a greater extent to measure the efficiency in the banking sector.

The Kingdom of Saudi Arabia, under its Vision 2030, is bringing change and growth in the financial
sector in terms of transformation and digitalization, and the banks of Saudi Arabia are acknowledging
this change. Moreover, the banking sector of Saudi Arabia looks encouraging and obliged to innova-
tive activities and puts a great effort in employing technological solutions to increase their efficiencies

(KPMG, 2021).

1. LITERATURE REVIEW

The banking sector is facing the challenge of en-
vironmental dynamism globally, where banks
have to be efficient in order to grow, and this re-
quires significant attention from researchers, mar-
ket participants, and policymakers. The efficiency
of banks is generally measured using the DEA.
However, there is no agreement among the past
researchers considering using different approach-
es in measuring the efficiency of banks.

Altun Ada and Dalkilic (2014) examined differ-
ent types of efficiency in the banks of Turkey and
Malaysia during the period 2009-2011. They used
the Malmgquist Productivity model to measure ef-
ficiency and total productivity changes. Their re-
sults reveal that the banks in Turkey were higher in
terms of efficiency in 2009 compared to Malaysian
banks, while in the years 2010 and 2011 the
Malaysian banks are found to be efficient. Hassan
et al. (2018) studied the efficiency of Islamic banks
in Saudi Arabia during 2008-2016. They measured
the efficiency through Data Envelopment Analysis
(DEA). They initially found Al Rajhi bank to be
technically efficient compared to other banks,
such as Al Jazira, Al Inma, and Al Bilad, but the
efficiency of the former bank decreased in the lat-
er study year. They concluded that Al Bilad bank,
nevertheless a small bank, has shown an excel-
lent performance in pure efficiency. Worimegbe
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et al. (2018) examined the efficiency in terms of
technology in banks of Nigeria. They tried to es-
timate a relationship between the efficiency and
performance of banks using the DEA model and
SEM model. They found that technologically ef-
ficient banks attract customer satisfaction, lead-
ing to their performance. Haque and Tariq (2012)
studied the efficiency of Pakistan’s banking sec-
tor (conventional banks and Islamic banks) dur-
ing 2006-2010 using the DEA technique. They re-
ported that Islamic banks’ efficiency was far better
than conventional banks. Said (2012) examined
the efficiency of Islamic banks during the finan-
cial crisis of 2006-2009. He used the DEA mod-
el to measure the efficiency. The results show that
Islamic banks were efficient enough during 2006-
2008, while there was a decrease in efficiency in
2009. Nevertheless, Islamic banks of middle-east
and non-middle east nations were efficient during
the crisis period.

Chaluvadi et al. (2018) measured the efficiency of
commercial banks in India belonging to public
and private sectors between 2008 and 2013 using a
two-stage DEA model. They reported that the pri-
vate sector banks are more efficient than the pub-
lic sector banks. Moreover, one bank each from
the public and private sectors is found to be less ef-
ficient. Khan et al. (2017) compared the technical
efficiencies of Southeast Asian countries during
the period 1998 to 2012 using the frontier concept
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in DEA analysis. They found a broad variation in
the technical efficiency levels of the sample banks.
Nguyen and Pham (2020) examined the consist-
ency in banking policies in improving the efficien-
cy in cost of Vietnamese banks during 2005-2017
using DEA and SFA models. They found that the
efficiencies under the SFA technique were consist-
ent compared to those under the DEA technique.

Moreover, the ranking of efficiency scores under
the DEA technique was similar during the study
period. Duho (2020) investigated the technical effi-
ciency (slack-based) of banks in Ghana from 2000
to 2017 using the DEA technique. He reported
that banks in Ghana are efficient at a score of 0.79
and need to increase their efficiency in terms of
technology to be included in the race of best-per-
forming banks. Ngo and Tripe (2017) examined
cost efficiency in terms of Non Performing Loans
in the banks of Vietnam during the period 2003-
2010 using the SFA technique. The results differed
by the inclusion and non-inclusion of NPLs into
the model. The former method was moderately ef-
ficient, while the latter has shown a decrease in
cost-efficiency in public sector banks and an in-
crease in private sector banks.

Radojicic et al. (2018) studied the efficiency of the
Serbian banking sector during the period 2005 to
2016 using the weighted DEA technique. They re-
ported that the efficiency of the Serbian banking
sector is average and improving over the study
period. Further, the arrangement of inputs and
outputs impacts the evaluation of banks. Kasim
et al. (2019) evaluated the efficiency of banks in
Malaysia during the period 2004-2013 using the
SBM measure. The results show that the period be-
tween 2006 and 2008 experienced more efficient
banks, while 2012 experienced less efficient banks.

Further, most of the sample banks are found to be
inefficient. Tyas and Rusydiana (2021) examined
the efficiency of Indonesian Islamic banks during
the pre-merger period during 2016-2019 using
the DEA technique. They reported that the effi-
ciency of banks varies with the number of banks
merged. In the merger of three banks, the banks
show inefliciency in their performance, while the
result is the opposite due to the merger of two
banks. Abidin et al. (2021) analyzed the efficien-
cy of banks in Indonesia during 2017-2018 using
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different methods of measuring efficiencies, such
as DEA, Tobit regression, and the Mann-Whitney
test. The results show that there are differences in
results using three different models to measure the
efficiency of banks. S. Sathye and M. Sathye (2017)
examined the increase in technical efficiency of
Indian banks by installing ATMs by employing
the bootstrap DEA model. They reported a nega-
tive association between the intensity of ATMs and
technical efficiency, suggesting that Indian banks
be cautious in IT investment decisions. Wang et
al. (2021) assessed the performance of Vietnamese
banks during 2015-2019 using the DEA technique.
They reported a decrease in the Malmquist effi-
ciency indices regarding technology and total pro-
ductivity. Ke et al. (2011) examined the efficiency
of banks in Taiwan in terms of profitability from
1999 to 2007 using the Nerlovian profit indicator.
They found a relationship between a shadow price
and efficiency in profitability, and the old banks,
compared to the new banks, are efficient in alloca-
tion and profitability. Shahwan and Hassan (2013)
examined the efficiencies of UAE banks in terms
of profitability, social disclosure, and marketing
in 2009 using the DEA technique. They found
that UAE banks are more efficient in terms of prof-
itability than social disclosure and marketing.
Kumar and Singh (2014) measured the efficiency
of Indian banks using DEA and SPA techniques.
They found the DEA technique to be an appropri-
ate one to examine the efficiency of firms.

Alrafadi et al. (2016) intend to survey the DEA
technique efficiency studies in banks in devel-
oped and developing countries. The survey re-
sults show that the efficiencies were examined
in terms of cost and technical aspects. Bapat
(2012) investigated the impact of the financial
crisis on the efficiency of banks in India from
2007 to 2010 using the DEA technique. He found
a decrease in the efficiency of banks during the
middle of the financial crisis, while the banks
gained efficiency during the end of the finan-
cial crisis. Vegesna and Dash (2014) studied the
efficiency of the DEA approach of public-sector
and private-sector banks in India. They found
the former banks to be more efficient than the
later ones. Jiang and He (2018) measured the
efficiency of banks in China using the DEA
Malmgquist model. Their results reported that
most banks are technically efficient except for
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a few whose efficiency deteriorated to a large
extent. Their results also disclosed a policy
adopted by the Chinese government to prevent
the banks from a financial crisis. S. Depren and
O. Depren (2016) measured the performance of
Turkish banks using the Malmquist DEA model.
They found some inputs to be efficient in total
productivity, while some to be efficient in inter-
mediate efficiency method. Wanke et al. (2016)
measured the total productivity of Mozambican
banks using the Fuzzy-DEA technique. They
found this technique more dominant in result
interpretation and can be used by decision-mak-
ers. Andries and Cocris (2010) analyzed the effi-
ciency of banks in Romania using the DEA and
SFA techniques. They reported a deterioration
in the efficiency of banks in Romania.

The literature review highlights the efficiency of
banks in different economies using different ef-
ficiency approaches. Previous studies have used
non-parametric approaches, such as DEA and SFA
techniques, to report the efficiency results; how-
ever, the researchers have no agreement on using
the appropriate technique. Further, few studies
were found to use this non-parametric technique
to examine the efficiency of Saudi Arabian banks.
Hence, the purpose of the present study is to ex-
amine the efficiency of banks in terms of technol-
ogy and total productivity using the DEA tech-
nique in Saudi Arabia. The study determines the
following hypotheses:

Hy:  ‘There is no significant change in technical
efficiency and total productivity in Saudi
Arabian banks.

H: There is a significant change in technical
efficiency and total productivity in Saudi
Arabian banks.

2. DATA AND METHODOLOGY

The study examines the efficiency of Saudi Arabian
banks by applying the Data Envelopment Analysis
(DEA) model. The data sample consists of 10
banks shown in Table 1, starting in 2015 and end-
ing in 2021. The data required for different varia-
bles included in the DEA model have been extract-
ed from the financial reports of sample banks.
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Table 1. List of Decision-Making Units (DMUs)
selected for the analysis

S.No.: DMU : Name of the Bank
1 iDMU-1 : Al Ahli Bank
L2.DMU2 .. ARahi Bank
3 DMU-3 Al Riyadh Bank
4 pmMu4 Saudi British Bank (SABB)
LS. DMUS o ....BenqueSaudiFransi
6 DMU-6 Saudi Investment Bank (SIB)
7 DMU7 . American National Bank (ANB)
LB DMUB o ....BankAblad
9 DMU-9 Bank Aljazira
10 pmul0 Alinma Bank

Data Envelopment Analysis (DEA) model was rec-
ommended initially by Charnes et al. in 1978 in
terms of the constant returns (CR) model. This
model measures the firms’ efficiency comparing
with other firms in the sample, hence referred to
as relative efficiency. This model estimates an ef-
ficiency score based on the ratio of outputs and
inputs. The efficiency scores are calculated for
each unit termed a DMU, compared to another set
of firms in the sample (Charnes et al., 1978). The
maximum efficiency score is equal to 1 and is pre-
sented in a fraction form as proposed by Titko et
al. (2014) as follows:

t
Z vsxSO
1

§=

max k, = -————,

p
Zuquo
q=1

Subject to: L ——<1, ey
Ve, 2 0, j=1...n.

The fraction form of the efficiency model, when
transformed into a Linear Programming model,
looks as follows:

!
max k, = z VX,
s=1

@

s=1

‘ P
Subject to: Z VX, — Z u,y, <0,
q=1

P
zuquo :19 Vs,uq 2 09 ] :1,...}1.
g=1
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The DEA model is specified as follows:

1) Stage 1: Profit maximization of cost
minimization;

2) Stage 2: Assumption of returns to scale (CRS
or VRS);

3) Stage 3: Specifying the combination of inputs
and outputs.

The efficiency of banks is measured through the
CRS specification using an input-oriented DEA
model (Titko et al., 2014). The reason reported
is that bank managers have greater control over
inputs compared to outputs (Fethi & Pasiouras,
2010; Titko et al., 2014).

The efficiency of banks with CRS or VRS assump-
tion is measured when analyzed between different
units for a single period. The current study exam-
ines the efficiency of banks using the Malmquist
Productivity Index (MPI) model since this model
measures the efficiency over different periods and
integrates the result analysis. The DMUs are then
ranked based on the generated efficiency scores.

2.1. Input and output variables
selection

The selection of input and output variables, as
given in Table 2, is a typical task in developing
a DEA model as they impact the efficiency re-
sults. First, the study variables are selected using
Pearson correlation. The study considers and se-
lects the variables with a positive correlation, as
reported in Table 3; nevertheless, there is an up-
per high correlation between the variables (Wang
et al.,, 2016). Further, the selection of the number
of input and output variables to be included in the
DEA model determines the difference between
the efficiency scores of different units. As report-
ed by various researchers in the literature, there
is a rule of thumb in selecting the number of in-
put and output variables. The current study fol-
lows the rule of thumb proposed by Golany and
Roll (1989), where the number of DMUs should
be twice the total of inputs and outputs. The study
sample is ten banks; hence the study selects two
input variables and two output variables. The two
input variables selected include customer depos-
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its and balances due to banks and other institu-
tions, while the selected output variables include
operating profit and net income.

Table 2. List of input and output variables

‘No. Outputs
Operating profit (OP)

No.. Inputs
1 éCustomer Deposits (CD)

Balances due to banks and ) Net Income (NI)
i other institutions (BAL) : :

Table 3. Correlation analysis

Balances
‘Customeridue to banksOperating: Net

Variables : Deposits . and other = Profit Income
(CD) :institutions: (OP) : (NI)

(BAL)

Customer

Deposits (co) - M0 -

Balances dueto ‘ ‘ ‘

banks and other i 0.7033 :1.0000 ; - o=

Operating Profit 69719 0.6371 . 10000 | -

(OP)

NetIncome (NI) | 0.9584  0.6442 £ 0.9644 1.0000

2.2. Malmquist productive index

The Malmquist Productivity Index (MPI) was pro-
posed by Caves et al. (1982) and is a significant effi-
ciency measurement model, since it measures dif-
ferent units over several periods. Generally, this
model calculates the technological efficiency of
study units over different periods. The MPI mod-
el calculates the geometric mean of technological
change (TCHCH) and efficiency change (EFCH).
Further, technological efficiency is divided into
scale efficiency and pure technical efficiency. The
change in efficiency between the periods using
MPI is calculated as follows:

s s+1 s+1
MP* =—P”(x i ) 3)
P(x.)
s+l _ PZ+1(xs+l’ys+l)

MP
P (x.»)

)

where MP is the Malmquist Productivity Index,
s and s + 1 is the time period, P is the efficien-
cy change, x and y are observations, and o is the
model’s orientation.
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The geometric mean of Eqns. (3) and (4) are given
in Eq. 5

PZ (xs+l ’ ys+1 ) . PZH (xs+] , ys+1 )
L] P

MP* =

®)

Eq. 6 can be used to calculate scale efficiency and
pure efficiency:

MP* =(EFCH)-(TCHCH?#). (6)
The change in efficiency, i.e., improvement or de-
terioration in efficiency for a particular DMU, is
explained in terms of its improvement in relative
efficiency. If the efficiency change is > 1, it shows
that the relative efficiency of DMU is improving
from one period to another. Similarly, if the effi-
ciency change is < 1, it shows a deterioration in
relative efficiency, and a change in efficiency = 1
shows no change in relative efficiency.

Table 4. MPI models with a combination
of different inputs and outputs

mPI : Inputs Outputs
model : ;

_MP()_ CustomerDeposits . Operating Profit _
MP(2) ?naslg?jgodnuse to banks and other Operating Profit
Mp(g) CustomerDepos|ts I Ne“ncome .

S CustomerDepos|ts I
MP(5)  Balance due to banks and other  : Operating Profit
institutions
CustomerDepos|ts e :
MP(6)  Balance due to banks and other  : NetIncome
institutions
" CustomerDeposits  Operating Profit
MP(7) { Balance due to banks and other

S Net Income
i institutions i

3. RESULTS

The current study examines the efficiency of Saudi
Arabian banks using the Malmquist DEA mod-
el. In this regard, the input and output variables
should have a non-decreasing relationship. To
test this relationship, the study has adopted the
Pearson correlation test. A correlation coefficient
nearer to 1 shows a solid and befitting linear re-
lationship between the two variables. The corre-
lation coefficient results reported in the Table of
input and output variables show a higher positive
relation with the value ranging from 0.63 to 0.97,
demonstrating that the chosen input and output
variables are qualified for DEA analysis.

The models of DEA estimate the efficiency of
DMUs in terms of CRS and VRS for one period,
but these models cannot be used to estimate mul-
tiple time periods. Therefore, the current study has
employed the Malmquist model to measure the
efficiency of DMUs. The results are presented in
seven models (MP (1) to MP (7)), as shown in Table
4, with different combinations between input and
output variables. Table 5 reports the efficiency re-
sults in terms of change in efficiency. The scores of
change in the technology of Saudi Arabian banks
are presented in Table 6 under different models.
Further, the scores of change in total productivity
of Saudi Arabian banks are presented in Table 7
under different models.

The results of change in efficiencies show that
DMU-1 to DMU-7 evidenced considerably effi-
cient in most of the iterated models except mod-
els 2 and 4, where the efficiency has marginally
changed. Further, the results of DMU-8 to DMU-
10 are in contrast to the results of former DMUs,
where there was a gradual change in efficiency in

Table 5. The scores of changes in the efficiency of Saudi Arabian banks

DMUs

OMU-L

DMU=2

DMU=3

DMU-4

OMU->

DMU-6

DMU-7

DMU-8

DMU-9

DMU-10
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1.6
14
1.2

0.8
0.6
0.4
0.2

DMU-1  DMU-2 DMU-3 DMU-4

e \ 0 €|~ ] e\ O E]-2 ===\ odel-3

DMU-5
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DMU-6  DMU-7 DMU-8 DMU-9 DMU-10

Model-4 == \odel|-5 === \ode|-6 === \odel-7

Figure 1. Change in efficiency of Saudi Arabian banks

Table 6. The scores of technical changes in the efficiency of Saudi Arabian banks

DMUs Model-1 Model-2 Model-3

Model-4 Model-5 Model-6 Model-7

0.97

1.61 1.64

all the models except 2 and 4, where the efficien-
cy has desperately changed. The results of the effi-
ciency change of each DMU can be evidenced in
Figure 1.

The technology change results show that DMU-1
to DMU-10 evidenced significant efficiency in all

1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0

DMU-1  DMU-2

DMU-3  DMU-4

DMU-5

the iterated models. Further, the scores of techno-
logical change in models 1-4 are similar for all the
DMUs; nevertheless, the scores have changed sig-
nificantly. Moreover, models 5, 6, and 7 show that
the DMUs are more active in bringing technolog-
ical change. The results of technological change of
each DMU can be evidenced in Figure 2.

DMU-6 DMU-7 DMU-8 DMU-9 DMU-10

e \ 0 €|~ ] e\ O ]2 === Model-3 Mode|-4 e \]0ode|-5 === \ode|-6 ===\lodel-7

Figure 2. Change in technology of Saudi Arabian banks
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D

DMU-1  DMU-2 DMU-3

DMU-4

DMU

e \ 0 €|~ ] === \0del-2 Model-3

-5

DMU-6  DMU-7 DMU-8 DMU-9 DMU-10

Model-4 == \odel|-5 === \ode|-6 === \odel-7

Figure 3. Change in total productivity of Saudi Arabian banks

Table 7. The scores of total productivity change of Saudi Arabian banks

The change in total productivity results shows that
DMU-3, DMU-7, DMU-8, DMU-10, DMU-2, and
DMU-9 evidenced significant efficiency in all the
iterated models. Further, the scores of total pro-
ductivity change in DMU-4, DMU-1, DMU-5, and
DMU-6 are also efficient; nevertheless, the scores in
models 2 and 4 have changed marginally. Moreover,
models 1, 3, 5, 6, and 7 show that the DMUs are
more active in bringing total productivity change.
The resul ts of the change in total productivity of
each DMU can be evidenced in Figure 3.

4. DISCUSSION

The study results are significant to the banking sec-
tor of Saudi Arabia. The results of the change in effi-
ciency show that most Saudi Arabian banks are con-
siderably efficient, while few are not quite efficient.
Therefore, the efficiency change results confirm that
DMU-3 is the best bank, followed by DMU-2, DMU-
5, DMU-7, DMU-4, DMU-1, and DMU-6. Moreover,
the remaining DMUs, such as DMU-8, DMU-9, and

DMU-10, are found to be inconsiderably efficient. The
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results of the change in efficiency support the previ-
ous research works of Shahwan and Hassan (2013),
Hassan et al. (2018), and Abidin et al. (2021). Further,
the technical change results show that Saudi Arabia’s

banks are dynamic in contributing to technology.
Therefore, technological change results confirm that
DMU-8 is the best bank, followed by DMU-1, DMU-
7, bDMU-4, DMU-6, DMU-10, DMU-3, DMU-2,
DMU-9, and DMU-5. The results of the change in

technology support the studies of Worimegbe et al.
(2018) and contrast with Khan et al. (2017) and Duho

(2020). Finally, the total productivity change results

show that all the Saudi Arabia’s banks are efficient
enough and efficacious in achieving total productivi-
ty. Therefore, the change in total productivity results

confirms that DMU-3 is the best bank, followed by
DMU-7, DMU-8, DMU-10, DMU-2, DMU-9, DMU-
4, DMU-1, DMU-5, and DMU-6. The results of the

change in total productivity confirm the past studies

of S. Depren and O. Depren (2016) and Wanke et al.
(2016). The reported results confirms the alternative

hypothesis (H,) that there is significant change in

technical efficiency and total productivity of Saudi

Arabian banks.
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CONCLUSION

The purpose of the study is to measure the efficiency of Saudi Arabian banks in terms of average change
efficiency, technical change, and change in total productivity. The efficiency was measured by employ-
ing the Malmquist DEA model.

The results of the change in efficiency show that many banks in Saudi Arabia are efficient. At the
same time, few are not entirely efficient, and Al Riyadh bank was ranked top in terms of change
in efficiency, followed by the other banks. The results of technical change show that the banks of
Saudi Arabia are interested to a large extent in technology adoption, and Bank Al Bilad was ranked
top in terms of technical change, followed by the other banks. The results of total productivity
change show that all the banks in Saudi Arabia put much effort into achieving total productivity,
and Al Riyadh banks were ranked top in terms of change in total productivity, followed by other
banks. Hence, the study results confirm that the banks of Saudi Arabia, nevertheless very few that
are marginally efficient, are striving to achieve more outstanding performance.

The results of the current study confirm the 57" Annual Report 2020 of SAMA (SAMA, 2020),
where the banking sector of Saudi Arabia was presented as efficient and stable during the pan-
demic. This was achieved through the bank’s strong financial extent, where the CAR exceeded
the international requirements and the deposits and assets were increased. However, the results
show that few banks are marginally efficient. The government of Saudi Arabia has launched the
Financial Sector Development Program, where a strategy has been drafted to preserve the efficien-
cy and stability of the banking sector by identifying problems related to risk, capital, liquidity, and
profitability.

Therefore, the present study supports the fact that the banks of Saudi Arabia are significant in
achieving efficiency in terms of technology and total productivity. The study results help academic
researchers to establish comparative efficiencies in the banking sector, and policymakers to con-
centrate on the growth of the banking sector. Future research should consider other dimensions of
efficiency measurement, such as comparative efficiency measurement between banking sectors of
different countries.
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