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ABSTRACT

This paper aims to investigate and compare the effect of oil price shocks on the bank performance at the aggregate level as well as the level of 
conventional and Islamic banks. The Autoregressive Distributed Lag (ARDL) methodology was adopted to analyze a panel of 10 Saudi banks, 
including 6 conventional and 4 Islamic banks, between 2006 Q1 and 2022 Q4. The results revealed that oil price shocks have a direct impact on 
banking performance. A rise (fall) in oil prices led to an increase (decrease) in bank performance through the channel of price-induced bank deposits. 
Additionally, oil price shocks have asymmetric effects, with positive oil shocks having a greater impact on bank performance than negative shocks. 
The findings highlighted that conventional banks tend to benefit more from oil price shocks, especially during oil price booms, as they experience 
higher positive impacts. However, during oil price busts, Islamic banks were more adversely impacted by oil shocks.

Keywords: Bank Performance, Oil Price Shocks, Saudi Arabia, Conventional Banks, Islamic Banks, Autoregressive Distributed Lag Model 
JEL Classifications: C22, G12, G21

1. INTRODUCTION

The significant fluctuations in oil prices over the past decades 
have sparked discussions about their economic and financial 
effects. Evidence shows that boom-bust oil price cycles have 
had a significant impact on bank performance in oil-exporting 
countries (Khandelwal et al., 2016). When oil prices rise, there is 
an increase in oil revenues, stronger fiscal and external positions, 
and higher government spending. This is likely to improve 
corporate profitability and creditworthiness, as well as bank 
performance (Al-Khazali and Mirzaei, 2017a). Conversely, when 
oil prices are falling, it is expected to have negative implications 
for bank performance due to a decline in oil revenues and the 
weakening of firm balance sheets and creditworthiness (Nusair, 
2016). Understanding the link between oil price shocks and bank 
performance is crucial for evaluating macroeconomic and financial 
stability and crafting macroprudential policies.

The credit exposure entails that oil price shocks directly affect bank 
profitability. The direct effect stems from increased oil-induced 

bank deposits and related lending activities. Also, oil price shocks 
could indirectly affect bank profitability. High oil prices encourage 
governments to increase public spending, thereby supporting 
business activities. This, in turn, affects the performance of banks 
and companies by increasing lending and encouraging growth in 
non-oil industries. Additionally, the expectation of oil revenues 
can boost private sector sentiment, leading to increased domestic 
demand, bank confidence, lending activities, and improved 
performance (Hesse and Poghosyan, 2009).

Bank performances are mainly determined by two main factors: 
Bank-specific and macroeconomic factors. Bank-specific factors 
include internal factors such as capital adequacy, liquidity, size, 
risks, and efficiency (Berger, 1995; Bourke, 1989; Molyneux and 
Thornton, 1992; Short, 1979). Meanwhile, macroeconomic factors 
are external determinants beyond the control of bank management 
and represent the economic conditions that impact the operations and 
achievements of financial institutions. The literature uses different 
variables to represent various market features, such as ownership 
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status, industry magnitude, and market concentration (Bourke, 1989; 
Molyneux and Thornton, 1992; Short, 1979). Control variables such 
as interest rates, inflation, and cyclical output are also used to study 
bank performance (Huizinga and Demirguc-Kunt, 2000).

Despite the extensive research on the factors that affect bank 
performance, there is limited knowledge about the impact of oil 
price shocks on the banking sector in oil-exporting countries. 
Hesse and Poghosyan (2016) have examined the impact of oil price 
shocks on bank profitability in oil-exporting MENA countries and 
found evidence of a positive effect of oil price shocks indirectly 
through macroeconomic channels. Another study of Al-Khazali 
and Mirzaei (2017a) considered the effect of oil shocks on (NPLs) 
in 30 oil-exporting countries. It found a significant negative 
relationship between the two variables and noted that adverse oil 
price shocks particularly affected the risk of large banks.

An important question that has not been thoroughly examined in 
academic literature is how conventional banks and Islamic banks 
respond to oil price shocks. In Saudi Arabia’s banking sector, 
Islamic banks have been consistently growing in terms of market 
penetration, assets, deposits, and lending growth. Therefore, it 
is interesting to compare Islamic banks to conventional banks 
and explore their specific differences. According to Hesse and 
Poghosyan (2009), Islamic banks funded through sukuk and 
Shariah-compliant deposits are expected to be more resilient than 
conventional banks, which primarily rely on wholesale resources, 
especially during liquidity shortages after adverse oil price shocks.

Moreover, most studies use linear models, but little attention has 
been given to the possibility that such shocks might have uneven 
impacts. While existing research has focused on the positive 
relationship between bank performance and rising oil prices, it 
has often ignored the possibility of asymmetric relationships. 
A drop in oil prices could weaken the economy and impair bank 
performance. In contrast, it seems unlikely that rising oil prices 
will stimulate the economy and, as a result, bank performance in 
oil-exporting countries. Recent empirical studies suggested that 
macroeconomic variables exhibit non-linear and asymmetric 
relationships, and findings indicate that ignoring such asymmetry 
can produce misleading outcomes (Abubakar et al., 2023). 
Accordingly, the assumption that positive (adverse) oil price 
shocks improve (weaken) bank performance could be challenged.

Against this backdrop, this study represents an attempt to fill this 
gap. Three key questions are addressed: Does bank performance 
depend on oil prices, and if so, is the effect direct or indirect? Do oil 
price shocks have asymmetric effects? Are there any distinctions 
between Islamic and conventional banks?.

To assess the impact of oil price shocks on bank performance while 
considering bank-specific and macroeconomic determinants, we 
used a bank-level dataset of 10 Saudi Arabian banks from 2006 
Q1 to 2022 Q4. We employed panel Autoregressive Distributed 
Lag (ARDL) regressions to examine both the short and long-run 
relationships. Given the substantial reliance of oil-exporting 
nations on oil exports, as well as the volatility of oil prices, it 
is crucial to investigate the effects of oil price shocks on bank 

profitability. Economic activity in oil-producing countries is 
significantly shaped by the oil price cycle, which determines 
government revenues and expenditures and the level of foreign 
reserves available to sustain the liquidity of the banking system, 
as evident recently in Saudi Arabia (Figures 1 and 2).

This study makes several contributions to the literature. First, it 
delves into the impact of oil price shocks on the banking system 
in the Saudi Arabian economy, a topic that has been overlooked 
in previous studies. This study aims to fill this gap by analyzing 
both the direct and indirect effects of oil price shocks and exploring 
the asymmetric relationship between oil price changes and bank 
performance. Second, the study compares the effects of oil price 
shocks on the performance of Islamic and conventional banks. 
Finally, unlike previous studies that usually resort to general 
method of moments (GMM) models, we employ the pool mean 
group (PMG) estimator to estimate the short—and long-run 
relationships between bank performance and oil price shocks.

The rest of this paper is structured as follows: Section 2 offers 
an overview of the literature. Section 3 explains the empirical 
methodology. Section 4 reports and discusses the results. Section 
5 concludes.

2. LITERATURE REVIEW

The primary factor influencing the profitability of banks’ operations 
is their performance (Quoc Trung, 2021). Various factors have 

Figure 1: Selected macroeconomic indicators growth (in %)

Source: SAMA database

Figure 2: Selected banking indicators growth (in %)

Source: SAMA database
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been identified as the main determinants of bank performance. 
According to the literature, bank performance is influenced by both 
internal and external factors. External factors are unrelated to bank 
management but reflect industry specificities and macroeconomic 
conditions that impact banking performance, whereas internal 
factors are classified as bank-specific determinants. Furthermore, 
empirical research has focused on individual countries or cross-
countries banking systems. Although the empirical evidence varies 
significantly due to differences in databases and environments, 
most studies indicate that internal factors are the leading cause of 
bank profitability (Athanasoglou et al., 2008).

Studies dealing with internal factors include variables such as size, 
efficiency, capital adequacy, and liquidity. Empirical studies on 
the influence of bank size provide conflicting results. On the one 
hand, banks with higher asset value tend to have higher profitability 
due to economies of scale. On the other hand, large banks may 
experience lower profitability due to inefficiencies, resulting 
in diseconomies of scale. Some studies have found a positive 
impact of bank size on profitability (Smirlock, 1985; Pasiouras 
and Kosmidou, 2007), while others have found a negative impact 
(Kasman et al., 2010; and Stiroh and Rumble, 2006). Additionally, 
some studies have found no significant impact of bank size on 
profits (Athanasoglou et al., 2008).

Moreover, capital adequacy is considered a critical determinant 
of bank performance. Well-capitalized banks have access to 
less expensive funding sources (Berger, 1995; Bourke, 1989). 
Moreover, banks with a higher proportion of equity require 
less external capital; however, too much equity may reduce 
profitability because a highly capitalized bank may miss out on 
profitable trading opportunities. Some studies report that capital 
ratio positively affects profitability (Berger, 1995; Bourke, 1989). 
Others, such as Hofmann (2011), indicate a negative and significant 
relationship between equity to total assets ratio and profitability. 
The literature also considers bank liquidity. A higher liquidity ratio 
indicates better liquidity, suggesting that well-managed banks are 
better performers (Trujillo‐Ponce, 2013).

Efficiency is an important variable to consider when studying 
the determinants of bank performance. Most studies indicate 
that a lower ratio (indicating better efficiency) leads to greater 
profitability for the bank (Khediri and Khedhiri, 2009; Sun et 
al., 2017). However, Molyneux and Thornton (1992) presented 
different results. They argued that in a regulated industry, high 
profits earned by banks may be reflected in higher payroll expenses.

External determinants comprise macroeconomic factors beyond 
the bank’s control, reflecting the economic environment impacting 
bank performance. These factors include GDP growth, inflation, 
and oil prices. GDP growth is often used to reflect the business 
cycle, as higher GDP growth tends to increase demand for loans. 
Hence, a positive relationship between GDP growth and the 
bank’s profitability is expected to be found. This correlation has 
been confirmed by Huizinga and Demirguc-Kunt (2000) and 
Kosmidou (2008). Conversely, Homaidi et al. (2020) and Mateev 
and Bachvarov (2021) found a negative relationship between GDP 
growth and bank profitability.

According to basic finance principles, operating in a riskier 
environment should result in a higher return. Inflation tends to have 
a positive impact on bank performance, as bank income increases 
more with inflation than costs. When inflation is anticipated, banks 
can adjust interest rates in advance to offset extra costs. However, 
failing to predict inflation may lead to increased costs surpassing 
revenues, ultimately affecting bank performance negatively 
(Eljelly, 2013). Bourke (1989), Molyneux and Thornton (1992), 
and Huizinga and Demirguc-Kunt (2000) confirmed the positive 
effect of inflation. However, Eljelly (2013) suggested that Islamic 
banks may struggle with inflation anticipation due to their profit-
sharing mechanism.

Moreover, oil prices are the primary external element of bank 
performance, especially for oil-exporting countries with oil-
macro-financial solid linkages. According to Hesse and Poghosyan 
(2009), oil prices impact bank performance through both direct 
and indirect transmission channels. Directly, the effect stems 
from oil-induced bank deposits and related loans to business 
activity. Indirectly, higher oil revenues encourage governments 
to increase public spending to support business activities, which 
affects bank and company performance via expanding lending to 
support the growth of the non-oil sector. Furthermore, anticipating 
oil revenues boosts the private sector sentiment, which drives 
up domestic demand, bank confidence, lending activities, and 
improved performance.

While extensive research has been conducted on the factors that 
impact bank performance, limited empirical evidence exists on 
how oil price shocks affect bank performance in oil-exporting 
countries. Some studies have examined this issue, including those 
by Hesse and Poghosyan (2009), Kandil and Markovski (2019), 
Mandal and Datta (2024), El Mahmah and Trabelsi (2021), and 
Saif-Alyousfi et al. (2021).

Hesse and Poghosyan (2009) investigated the impact of oil 
price increases on bank performance in 11 MENA oil-exporting 
countries between 1994 and 2008. Based on country-specific 
macroeconomic and institutional characteristics, they found that 
oil price shocks positively and indirectly affected bank profitability, 
with marginal direct effects. Moreover, investment banks were 
more affected than Islamic and commercial banks.

Al-Khazali and Mirzaei (2017) explored the impact of oil price 
shocks on bank non-performing loans in 30 oil-exporting countries 
from 2000 to 2014. The key results are: (i) oil price shocks have 
no significant impact on bank non-performing loans, (ii) oil shocks 
have asymmetric effects on bank non-performing loans.

Khandelwal et al. (2016) examined the relationship between 
changes in oil prices and the GCC’s macroeconomic and financial 
development. Strong evidence was found regarding the presence 
of macro-financial linkages. Alzoubi (2018) analyzes the effect of 
internal factors on the profitability of Islamic and conventional 
banks in 13 MENA countries from 2006 to 2016. The findings 
demonstrated that bank size, equity to assets, and deposits to assets 
considerably boost bank profitability, whereas loans and cash to 
assets do not affect bank profitability.
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Kandil and Markovski (2019) analyze the UAE banks’ performance 
amid oil price shocks using ROE, ROA, and the growth of credit 
and deposits. The findings demonstrate that negative oil price 
shocks hurt all performance metrics. Moreover, conventional banks 
often have superior profitability indicators during bust periods, 
whereas Islamic banks have stronger loan and deposit growth. In the 
same vein, El Mahmah and Trabelsi (2021) address the same issue 
for a sample of GCC banks. The results highlight that oil shocks 
significantly impact bank performance. Interestingly, Islamic banks 
are less affected by these fluctuations than conventional banks. 
Saif-Alyousfi et al. (2018) focused on the impact of oil and gas 
price shocks on the performance of banks in GCC countries. The 
research differentiates between shocks’ indirect and direct effects. 
The findings show that oil and gas price shocks directly influence 
bank productivity via the price-induced lending mechanism.

Moreover, we know little about how bank performance evolved 
over oil price cycles. Specifically, to what extent is the impact of 
adverse oil shock merely the opposite of that of the positive shock, 
or do the impacts differ in size? To the best of our knowledge, only 
Saif-Alyousfi et al. (2018) have analyzed the asymmetric effects 
of oil price shocks. They found that oil price increases have a 
different impact than oil price decreases, with negative shocks 
having a more pronounced effect than positive ones. Therefore, an 
extensive investigation using a nonlinear framework was needed 
into the impact of oil price shocks on bank performance.

3. EMPIRICAL APPROACH

3.1. Model Specification
Building on bank-level studies, particularly Hesse and Poghosyan 
(2009) and Kandil and Markovski (2019), we will estimate an 
equation for bank performance using added controls and oil price 
shocks. Eq (1) explores the direct and indirect effects of oil price 
shocks.

yi,t = α + βyi,t−1 + θOPt + γXi,t + δZi,t + ωi + εi,t  (1)

Where i signifies each Saudi Arabian at the time t. The dependent 
variable yi,t is the return on assets (ROA), return on equity (ROE), 
lending growth, or deposit growth. Xi,t is a vector of bank-specific 
control variables: Capital adequacy, size, and liquidity. Zi,t is 
a vector of macroeconomic variables: Real GDP growth and 
inflation. OPt is oil price shock. ωi is a bank-specific unobserved 
heterogeneity, and εi,t is a random idiosyncratic error.

According to the empirical specification, oil price shocks can 
directly impact bank performance (coefficient θ), and indirectly 
(through their effects on macroeconomic variables and, ultimately, 
coefficient δ. To differentiate between direct and indirect impact, 
we employ a step-by-step empirical testing approach described 
by Hesse and Poghosyan (2009).

In the first step, we estimate the specification (I) to examine the 
direct relationship between oil price shocks and bank performance, 
as shown in Eq (2):

yi,t = α + βyi,t−1 + θOPt + γXi,t + ωi + εi,t (2)

To account for volatility in bank performance, we consider bank-
specific variables alongside oil price shocks. These variables 
include bank size, capital adequacy, and liquidity. In terms of 
regression analysis, if the coefficient of correlation of oil price 
shocks is not statistically significant, we can conclude that 
oil price shocks do not affect bank performance. However, if 
the impact of oil price shocks is significant, we proceed with 
specification (II).

In the second step, we estimate specification (II) to examine 
indirect effects on bank performance through macroeconomic 
variables. This results in the following Eq (3).

yi,t = α + βyi,t−1 + θOPt + γXi,t + δZi,t + ωi + εi,t (3)

The model in Eq (3) includes macroeconomic variables as the 
main indirect transition channels of oil price shocks. Real GDP 
growth is used to capture cyclical fluctuations, while inflation 
is included to measure macroeconomic uncertainty. When 
conducting regression analysis, if the coefficient of correlation 
of oil price shocks remains statistically significant, we can 
conclude that oil prices directly impact bank performance. 
Conversely, if the correlation coefficient is not statistically 
significant, we can infer that oil price shocks indirectly affect 
bank performance through the transmission channels associated 
with the macroeconomic variables.

The four regression equations that the analysis comprises include 
the following:

ROAi,t = α + βyi,t−1 + θOPt + γXi,t + δZi,t + ωi + εi,t (4)

ROEi,t = α + βyi,t−1 + θOPt + γXi,t + δZi,t + ωi + εi,t (5)

Lending growthi,t = α + βyi,t−1 + θOPt + γXi,t + δZi,t + ωi + εi,t (6)

Deposit growthi,t = α + βyi,t−1 + θOPt + γXi,t + δZi,t + ωi + εi,t (7)

We adopt the (ARDL) model, as developed by Pesaran et al. 
(2001), for several reasons: First, it can be used to test relationships 
between variables that are both I (0) and I (1). Second, it 
disentangles the short and long-term effects. Third, it addresses 
the issue of endogeneity. Finally, it enables the testing of both 
linear and non-linear cointegration relationships.

Using the panel ARDL approach, we defined the symmetric 
cointegration relationship as follows:
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Eq. (6) can be written as an error correction representation:
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The error correction parameter φi specifies the speed of adjustment. 
ρi, αi, and ϑi indicate the long-run coefficients. λik, δik, μik, and αik 
represent the short-term coefficients. It is important to note that using 
a linear ARDL model to analyze non-linear interactions can result 
in biased estimations and misleading conclusions. To avoid such an 
issue, we use a non-linear ARDL (NARDL) model that considers 
potential long- and short-term nonlinearities (Shin et al., 2014). This 
methodology involves decomposing oil prices (OP) into positive (+) 
and negative (-) partial sums of increases and decreases, respectively:
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Following Shin et al. (2014), the asymmetric cointegrating 
relationship is specified as:
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represent the degree of the short-term asymmetric dynamics of ΔOPt.

We have used the pooled mean group (PMG) estimator, as 
established by Pesaran et al. (1999). The PMG estimator allows for 
heterogeneity in all short-run coefficients while keeping the long-
run coefficients homogeneous. This is particularly relevant because 
it implies that the long-run relationship between the variables 
is similar across banks. However, given the wide differences in 
bank characteristics such as size, liquidity, and capital adequacy, 
it is acceptable for the short-run adjustment to be bank-specific.

3.2. Data
The data used in this study came from several sources. We used 
quarterly bank-level data extracted from the Refinitiv Eikon 
database. We collect macroeconomic variables from the SAMA 
database. The data span from 2006-Q1 to 2022-Q4, and the period 
of study is marked by remarkable events, including sharp drops in 
oil prices, the impact of COVID-19, and the subsequent recovery. 

The sample comprises 10 Saudi banks (6 conventional and 4 
Islamic). All annual data are converted to quarterly data using the 
linear interpolation method.

We are examining four main bank-level variables: Profitability (ROA 
and ROE), deposit growth, and lending growth. These factors serve 
as the primary indicator of bank performance (Kandil and Markovski, 
2019). For profitability, we use the return on assets (ROA), which is 
calculated as the ratio of net income to total assets. Additionally, we 
are employing return on equity (ROE), which is measured by the ratio 
of net income to equity. Consistent with many studies, we are also 
considering lending growth and deposit growth, which are measured 
by the annual growth rate of gross loans and deposits, respectively. 
Furthermore, we include capital adequacy, size, and liquidity as 
bank-specific control variables, represented respectively by the 
equity-to-total assets ratio, the natural logarithm of total assets, and 
the liquid assets to deposit. As for macroeconomic control variables, 
we are incorporating real GDP growth and inflation, which is based 
on the logarithmic difference of the consumer price index. Regarding 
the oil price measure, we are using the average annual growth rate 
as suggested by Hesse and Poghosyan (2016). It is calculated using 
the annual arithmetic mean of the daily Brent spot prices.

oil shock
p p

t
t ti�

� � � � ��� ����� log log *11

365
100

365
 (14)

Table 1 details the definitions, sources, and expected coefficients 
for all variables used in our study.

Table 2 contains the summary statistics for all variables at the 
aggregate level as well as for conventional and Islamic banks. We 
may highlight several stylized facts. First, Islamic banks’ average 
deposit growth (0.06) is higher compared to conventional banks’ 
mean of −0.266. This suggests that, on average, Islamic banks 
have higher deposit growth than conventional banks. In terms of 
profitability, Islamic and conventional banks both have similar 
average levels of ROA and ROE. However, conventional banks are 
more capitalized (14.32%) than Islamic banks (3%). Additionally, 
the size of conventional banks (12.04%) is larger than that of 
Islamic banks (8.53%) during the period under consideration. 
Further, the average oil price shows a positive value, indicating 
prominent positive oil price shocks. Finally, there is a considerable 
standard deviation, representing a period of volatile oil prices.

In Table 3, a pairwise correlation matrix for the variables is 
presented. The main result is that all significant correlations are 
below 0.3, indicating that multicollinearity is not a major concern. 
Further, the changes in oil prices are positively correlated with all 
control variables, suggesting that the oil price may play a key role 
in macro-financial linkages in Saudi Arabia.1.

4. EMPIRICAL RESULTS AND DISCUSSION

4.1. Preliminary Data Analysis
We first used Pesaran’s CD test (2004) to check for cross-sectional 
dependence. The test is relevant as Saudi Banks are susceptible to 

1. Correlation matrix for Islamic and conventional banks are available upon 
request.
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Table 1: Variables definitions
Variables Measurements Sources Expected sign
Dependent variables

Return on assets Net income to total assets ratio Refinitiv Eikon database
Return on equity Net income to equity ratio
lending growth The lending growth rate
Deposit growth. The deposit growth rate

Independent variables
Capital adequacy Equity capital to total assets ratio Refinitiv Eikon database ±
Liquidity Liquid assets to deposits ratio +
Size Natural log of total assets +
Oil price shock The Brent oil price changes +
GDP growth Annual growth rate of GDP SAMA database +
Inflation Consumer price index ±

GDP: Gross domestic product 

Table 2: Descriptive statistics
Variables Entire banks Conventional banks Islamic banks

Mean Min Max SD Mean Min Max SD Mean Min Max SD
Lending growth 0.10 −0.54 2.33 0.27 0.16 −0.13 1.37 0.38 0.06 −0.54 2.33 0.18
Deposit growth −0.09 −3.37 2.00 0.50 −0.26 −3.37 0.56 0.75 0.06 −2.78 2.00 0.17
ROA 0.46 −2.84 3.61 0.46 0.45 −2.82 0.92 0.25 0.48 −1.78 3.64 0.39
ROE 3.29 −14.2 13.9 2.03 3.32 −14.24 8.15 1.82 3.21 −9.53 13.92 2.29
Liquidity 0.62 0.02 0.88 0.09 0.61 0.40 0.71 0.06 0.64 0.02 0.88 0.10
Capital adequacy 15.85 8.26 94.37 3.43 14.32 8.26 21.28 2.14 3.00 0.10 11.66 4.27
Size 10.64 9.33 13.78 3.66 12.04 10.59 13.77 0.59 8.53 9.33 13.54 2.12
Oil price 2.25 −15.58 8.10 4.30 2.25 −15.58 8.10 4.30 2.25 −15.58 8.10 4.30
Inflation 0.87 −0.70 5.70 1.10 0.87 −0.70 5.70 1.10 0.87 −0.70 5.70 1.10
GDP growth 4.17 −10.60 13.37 4.15 4.17 −10.60 13.37 4.15 4.17 −10.60 13.37 4.15
Source: Author calculation

Table 3: Pairwise correlations
Variables 1 2 3 4 5 6 7 8 9 10
ROA 1
ROE 0.764*** 1
Lending growth 0.062*** 0.032*** 1
Deposit growth 0.089*** 0.056* 0.356*** 1
Oil price shocks 0.264*** 0.248*** 0.231*** 0.208*** 1
Bank size 0.003 0.242*** 0.023*** 0.111 0.068*** 1
Capital adequacy 0.194*** 0.162 0.198** 0.102 0.055* 0.059* 1
Liquidity 0.161*** 0.088** 0.012** 0.173** 0.074* 0.044 0.125*** 1
Inflation 0.098*** 0.108*** 0.128*** 0.108*** 0.374*** 0.111*** -0.009 0.154*** 1
GDP growth 0.202*** 0.205*** 0.105*** 0.056*** 0.293*** 0.187*** 0.0123*** −0.057 0.239*** 1
***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively

common shocks due to their industry links. The results in Table 4 
show that the null hypothesis was rejected at the 1% significance 
level for all variables.

Table 5 reports the results of the CIPS panel unit root tests. The 
findings imply that the unit root null hypothesis cannot be rejected. 
Accordingly, we found that all variables are integrated of order 1.

After performing a panel unit root analysis, the next step is to 
test the presence of a cointegration relationship between interest 
variables. To do this, we use Westerlund’s (2007) panel error 
correction cointegration test, which can handle cross-sectionally 
dependent variables. The results of the Westerlund cointegration 
tests for all specifications are reported in Table 6. The null 
hypothesis of no cointegration relationship can be rejected at 
the 1% level of significance in both the linear and non-linear 
specifications.

Table 4: Results of cross-sectional dependence
Variables CD statistic P-value
ROA 3.10*** (0.002)
ROE 4.45*** (0.000)
Lending growth 6.08*** (0.000)
Deposit growth 3.56*** (0.000)
Oil prices 50.20*** (0.003)
Size 35.81*** (0.003)
Capital adequacy 7.29*** (0.000)
Liquidity 10.95*** (0.000)
Inflation 50.20*** (0.000)
GDP growth 50.20*** (0.000)
Null hypothesis: Cross-section independence

In the next step, we estimated the short—and long-run effects. 
Table 7 shows the results of eight models for four bank 
performance indicators (ROA, ROE, lending growth, and 
deposit growth). The models vary depending on whether we 
include only bank-specific control variables (specification I) 
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Table 5: CIPS unit root tests result
Variables Level First difference

Lag length (q)
q=1 q=2 q=3 q=4 q=1 q=2 q=3 q=4

Model with individual-specific intercepts
ROA −1.753 −1.911 −2.155 −2.245 −8.469 −6.237 −5.805 −4.328
ROE −1.294 −1.346 −1.606 −1.856 −7.683 −5.169 −4.357 −5.561
Lending growth −2.096 −1.778 −1.337 −1.597 −6.541 −4.928 −3.984 −5.583
Deposit growth −1.357 −2.036 −1.960 −1.616 −6.088 −5.709 −4.521 −6.464
Oil prices −1.055 −1.438 −1.901 −1.831 −5.524 −4.239 −4.083 −5.776
Size −1.941 −1.830 −1.683 −1.906 −3.091 −3.671 −4.790 −5.019
Capital adequacy −1.495 −2.153 −2.066 −1.944 −5.520 −2.902 −4.072 −3.701
Liquidity −1.611 −1.857 −1.636 −1.779 −4.546 −3.870 −5.997 −4.662
Inflation −1.713 −1.878 −1.996 −1.878 −9.033 −4.403 −5.205 −6.366
GDP growth −1.823 −1.769 −2.290 −2.134 −5.494 4.923 −4.114 −4.719

Model with individual linear trends
ROA −2.016 −2.593 −2.537 −2.464 −8.689 −6.587 −6.075 −4.508
ROE −1.988 −2.197 −2.617 −2.381 −7.903 −5.519 −4.627 −5.741
Lending growth −2.223 −2.098 −1.947 −1.967 −6.761 −5.278 −4.254 −5.763
Deposit growth −2.246 −2.356 −2.371 −1.986 −6.308 −6.059 −4.791 −6.644
Oil prices −1.888 −1.758 −2.311 −2.201 −5.744 −4.589 −4.353 −5.956
Size −2.144 −2.159 −2.093 −2.276 −3.311 −4.021 −5.06 −5.199
Capital adequacy −2.217 −2.473 −2.476 −2.314 −5.74 −3.252 −4.342 −3.881
Liquidity −2.522 −2.177 −2.046 −2.149 −4.766 4.22 −6.267 −4.842
Inflation −2.366 −2.198 −2.421 −2.248 −9.253 −4.753 −5.475 −6.546
GDP growth −2.422 −2.089 −2.115 −2.504 −5.714 −4.273 −4.384 −4.899

Critical values are compared with the CIPS critical values listed in Tables IIb and IIc from Pesaran (2007)

Table 6: Results of panel cointegration test
Dependent variable ROA ROE

Linear model Non-linear model Linear model Nonlinear model
Statistic P-value Statistic P-value Statistic P-value Statistic P-value

Gt −4.458 (0.000) −4.059 (0.000) −5.704 (0.000) −3.698 (0.000)
Ga −25.321 (0.000) −21.910 (0.000) −24.151 (0.000) −30.381 (0.000)
Pt −14.910 (0.000) −12.377 (0.000) −9.919 (0.000) −12.324 (0.000)
Pa −29.087 (0.000) −22.384 (0.000) −17.936 (0.000) −26.498 (0.000)
Dependent variable Lending growth Deposit growth

Linear model Nonlinear model Linear model Nonlinear model
Statistic P-value Statistic P-value Statistic P-value Statistic P-value

Gt −5.489 (0.000) −5.686 (0.000) −4.788 (0.000) −4.700 (0.000)
Ga −26.161 (0.000) −22.211 (0.000) −23.297 (0.000) −15.796 (0.000)
Pt −17.346 (0.000) −17.545 (0.000) −16.311 (0.000) −14.682 (0.000)
Pa −30.717 (0.000) −27.734 (0.000) −26.581 (0.000) −21.863 (0.000)
H0: No cointegration.

or both bank-specific and macroeconomic control variables 
(specification II).

The long-run estimates for specification (I) show that the impact 
of oil price shock is positive and statistically significant for all 
models. This suggests that oil prices are indeed related to bank 
performance in the Saudi Arabian economy, which heavily relies 
on the oil sector. Higher oil prices generate windfall oil revenues, 
along with high government spending. This, in turn, boosts the 
banking system’s liquidity, improves banks’ lending capacities, and 
enhances their overall performance. Conversely, lower oil prices 
result in government revenues, leading to decrease in government 
deposits and limiting banks’ lending capacities.

The results indicate that a one standard deviation increase in oil 
price changes results in a 0.034 (0.008 × 4.30) point increase in 

ROA, which represents 7.4% of the mean ROA. A similar pattern 
is observed for ROE, with a one standard deviation increase in 
oil price changes being associated with a 0.21 point rise in ROE, 
equivalent to 6.4% of the mean ROE. The impact of oil price 
shocks on lending and deposit growth is also significant, leading to 
a 0.038 increase in credits and a 0.004 increase in deposits. These 
changes represent 10% and 4.7% of the mean lending growth and 
deposit growth, respectively.

Our results align with recent studies suggesting that there 
is a positive relationship between oil price shocks and bank 
performance (El Mahmah and Trabelsi, 2021; Hesse and 
Poghosyan, 2016; Kandil and Markovski, 2019).

We include a set of macroeconomic variables to differentiate 
between the direct and indirect effects of oil price shocks. The 
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empirical results for specification (II) show that the impact of 
oil price changes remains positive and significant for all models. 
This suggests that oil price shocks have a direct impact on the 
performance of the banking sector in Saudi Arabia, as they 
influence bank deposits and lending activities to support growth 
in the non-oil sector. This differs from the findings of Hesse and 
Poghosyan (2009), who found that oil price shocks have an indirect 
effect on bank profitability, channeled through macroeconomic 
variables.

Among macroeconomic variables, we found that inflation has 
a negative and significant impact only on ROA and ROE. This 
implies that bank profitability in Saudi Arabia decreases in 
times of high inflation. Rising inflation leads to higher nominal 
interest rates, which could potentially reduce credit demand and 
consequently lower bank capacities for lending and profitability 
(El Mahmah and Trabelsi, 2021). However, the impact of GDP 
growth on bank performance is found to be insignificant.

Regarding the impact of bank-specific factors, we found a positive 
and significant effect of liquidity and size on profitability (ROA, 
ROE), lending, and deposit growth, which is consistent with 
previous research. However, the impact of capital adequacy is 
not significant at a 5% level. These findings remained consistent 
across all four models. As a result, larger and more liquid banks are 
better able to take advantage of oil price booms, which improves 
their performance.

Regarding the short-term estimations, the error correction 
coefficients are significant and negative, indicating the presence 
of a long-term co-integration relationship between the variables. 
However, in almost all cases, the coefficients of lagged changes in 
oil prices are not statistically significant. According to Khandelwal 
et al. (2016), in the short-run, oil prices may not have a significant 
impact due to the influence of macroeconomic variables such as 
growth rate. This finding implies that oil price shocks are more 
likely to have a long-term impact rather than a short-term one. 
Additionally, factors such as capital adequacy and size do not 
appear to influence bank performance, whereas liquidity is found 
to have a negative and significant influence on bank profitability; 
it is, however, not consistent with our expectations. The impact 
of inflation remains negative and significant at a 10% level. In 
comparison, GDP growth has a positive and significant impact 
at a 5% level, indicating that bank performance improves during 
periods of economic growth.

As a next step, we analyze the asymmetric effects of oil price 
shocks by estimating the nonlinear ARDL (NARDL) model to 
assess the impact of positive and negative oil price shocks. To 
check the presence of asymmetric effects of oil shocks, we rely 
on two main tests. The first test involved the cointegration test of 
Westerlund (2007). The result indicates that nonlinear long-run 
relationships exist among variables (Table 3). The second test is the 
Wald test for the validity of short and long-term asymmetries (Shin 
et al., 2014). According to the Wald statistic, the null hypothesis 
is rejected for both short- and long-run coefficients (Table 8). The 
results indicate a valid asymmetric effect of oil price shocks in the 
short and long run. Therefore, the NARDL model, which allows 
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Table 8: Testing asymmetries
Specification ROA ROE Lending growth Deposit growth

I II I II I II I II
Panel A: Long-term asymmetries

WLR test 1.81* 
(0.095)

2.81** 
(0.002)

1.55** 
(0.015)

1.89*** 
(0.000)

0.05*** 
(0.008)

0.08* 
(0.058)

1.43* 
(0.062)

1.98*** 
(0.038)H0=No long-run asymmetry

Panel B: Short-term asymmetries
WSR test 0.88*** 

(0.000)
0.03* 

(0.052)
0.99*** 
(0.102)

1.15* 
(0.064)

1.54*** 
(0.001)

1.75** 
(0.024)

0.58** 
(0.014)

0.79* 
(0.074)H0=No Short-run asymmetry

for short— and long-term asymmetry, is the best way to model the 
relationship between oil prices and bank performance.

Table 9 reports the impact of both positive and negative oil price 
shocks. The coefficients of correlation are statistically significant 
in all models, indicating that oil shocks have significant effects. 
Positive oil shocks positively affect bank performance, while 
negative shocks have a negative impact. Furthermore, oil price 
shocks have asymmetric effects on bank performance. Specifically, 
positive oil shocks have a greater impact on bank performance 
compared to negative shocks. For instance, a positive oil price 
shock leads to a positive and statistically significant effect of 0.09 
on ROA, while a negative oil price shock results in a negative 
impact of 0.006 on ROA.

Saudi Arabian banks benefit from favorable conditions following 
oil price increases, likely due to the increased government 
spending, improved liquidity, and enhanced creditworthiness of 
private firms and borrowers. On the other hand, when oil prices 
decrease, bank performance is adversely affected, albeit to a lesser 
extent. This may be attributed to the deterioration of firm balance 
sheet positions and creditworthiness. As oil is a crucial source of 
liquidity, banks may need to reduce lending. It is inferred that 
a drop in oil prices has an adverse effect on bank performance, 
exacerbated by a slowdown in GDP growth.

The banking system can leverage the excess liquidity accumulated 
during oil price booms to alleviate the adverse effects during oil 
price busts. This finding aligns with banking literature, which 
suggests that bank lending is procyclical. Therefore, banking 
lending behavior and its impacts on bank performance are 
potentially asymmetric as well (Ibrahim, 2019). The results support 
previous findings in the literature and confirm the asymmetric 
effects of oil price shocks (Al-Khazali and Mirzaei, 2017a; 
Ibrahim, 2019; Saif-Alyousfi et al., 2021). Nonetheless, the study 
argues that positive oil price shocks have a greater impact on bank 
performance compared to negative shocks, in contrast to some 
earlier research, such as Al-Khazali and Mirzaei (2017) and Saif-
Alyousfi et al. (2021).

To distinguish between the direct and indirect effects of oil price 
changes on bank performance, we include both inflation and 
GDP growth in the specification (II) of each model. Empirical 
results show that GDP and inflation are found to be significant 
and positive. Furthermore, the coefficients of oil shocks remain 
statistically significant in all models, implying that positive 
and negative oil price shocks have a direct bearing on bank 
performance.

We find several interesting results regarding bank-specific control 
variables. Apart from reaffirming the positive impact of size 
and liquidity, the results provide support for the relevance of 
capitalization. More particularly, capital adequacy enters positively 
and statistically in all models. Well-capitalized banks tend to have 
higher loan portfolio quality, indicating that costly capital equity 
may force banks to allocate funds to more profitable projects, 
which may lead to improved performance.

This section examines the influence of bank types on their 
performance by comparing Islamic banks (IBs) and conventional 
banks (CBs) in response to oil price shocks. Table 10 presents the 
results for both short—and long−term relationships for Islamic 
banks (IBs), while Table 11 displays the results for conventional 
banks (CBs). This analysis thoroughly assesses the sign and 
significance of coefficients to understand the differential responses 
to oil shocks.

Our analysis revealed that several variables have significant 
long−term effects on the bank performance of both IBs and CBs. 
Notably, we found positive coefficients of oil price shocks for both 
IBs and CBs, pointing to similar characteristics and potential links 
to policies and the regulatory framework (Esmaeil et al., 2020). 
Furthermore, empirical results indicate that oil price changes have 
a positive and significant impact on bank performance, even when 
macroeconomic variables are considered. This implies a direct 
effect of oil price shocks on the performance of all banks in Saudi 
Arabia. Our findings validate previous research highlighting the 
influence of oil prices on bank performance across various bank 
types.

Additionally, the results indicate a significant difference in the 
impact of oil price shocks on the performance of IBs and CBs. 
More specifically, oil price shocks have a more pronounced effect 
on the performance of CBs compared to IBs. This result suggests 
that the significant impact of oil price shocks is mainly channeled 
through CBs. It highlights how conventional banks can improve 
their financial performance and lending capabilities by attracting 
deposits and taking advantage of favorable economic conditions 
following an increase in oil prices. These results align with the 
previous study of Saif-Alyousfi et al. (2021), suggesting that 
conventional banks benefit more from oil price shocks. However, 
they contradict the results of Hesse and Poghosyan (2016), which 
concluded that oil price changes do not have a significant impact 
on IBs and CBs.

Moreover, the study found that liquidity and size have a positive 
effect on CBs but not on IBs. Regarding capital adequacy, a negative 
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relationship was found between ROE and capital adequacy for IBs, 
whereas a positive and significant relationship was found for CBs. 
This finding aligns with finance theory, indicating that capital is 
a high−cost financing mode that decreases bank profits. Hence, 
IBs should avoid excessively strengthening their capital base as 
it could negatively impact long-term profitability.

We found that GDP growth has a positive and significant impact 
on CBs and IBs. In contrast, inflation has a negative and significant 
impact on bank performance in IBs but does not influence bank 
performance in CBs. Some studies on Islamic banking have found 
this relationship (Muda et al., 2013; Zeitun, 2012). This can be 
attributed to the fact that anticipating inflation is difficult for IBs 
due to the profit-sharing mechanism, which exposes banks to 
the effect of inflation. Conversely, CBs can adjust interest rates 
accordingly, leading to increased revenues surpassing costs.

While most of the variables significantly impact all four 
performance indicators in the long run for both IBs and CBs, the 
impact in the short run is not significant except for oil price and 
liquidity. These two determinants have generated positive and 
negative impacts on ROE for CBs.

The coefficients of the error correction term (ECT) are both 
negative and significant. This suggests that in the presence of 
shocks, both CBs and IBs can return to equilibrium. Additionally, 
the adjustment speed of CBs to equilibrium in the presence of 
shock is higher than that for IBs. This implies that IBs may have 
a greater potential for sustainable performance compared to CBs. 
However, these findings contradict the results of Esmaeil et al. 
(2020), who concluded that the sustainable profit of IBs is higher 
than that of CBs in GCC countries.

Tables 12 and 13 present the impact of positive and negative oil 
price shocks on the performance of CBs and IBs, respectively. 
Based on the long-term estimates, the coefficients of oil price 
shocks are statistically significant for all models. The estimated 
coefficients for an increase in oil prices are positive, while the 
opposite is true for a decrease in oil prices.

In addition, the fluctuations in oil prices have an asymmetric 
effect on CBs and IBs. Specifically, increases in oil prices have a 
notably more positive impact on the performance of CBs than IBs. 
Conversely, a decrease in oil prices has a higher negative impact 
on the performance of IBs than CBs. These findings are in line 
with those of Saif-Alyousfi et al. (2021).

In Saudi Arabia, CBs benefit the most from positive oil price 
shocks, while IBs are generally more vulnerable to adverse oil 
price shocks. This suggests that when oil prices fall, CBs are able to 
adjust their costs more effectively than IBs. This may be due to the 
distinct business models of these two bank types. CBs are primarily 
engaged in lending, while IBs focus on investment activities. The 
lending activities of CBs tend to expand rapidly when oil prices 
rise, leading to potential overextension in their lending activities. 
Consequently, when the cycle turns, oil prices decline, and the 
economy slows down, it negatively affects corporate performance, 
resulting in a bad performance for CBs. On the other hand, as IBs 
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are engaged in investment activities, with the drop in oil prices, 
which results in a decline in corporate performance, banks in this 
group suffer more than CBs.

5. CONCLUSION

This paper investigates and compares the effect of oil price shocks 
on bank performance at the aggregate level as well as the level of 
conventional and Islamic banks. The autoregressive distributed lag 
(ARDL) methodology was adopted to analyze a panel of 10 Saudi 
banks, including 6 conventional and 4 Islamic banks, between 
2006 Q1 and 2022 Q4.

Based on ARDL model estimates, we found that the impact of 
oil price shocks is positive and statistically significant across all 
models. This indicates that there is a strong relationship between 
oil prices and bank performance in the Saudi Arabian economy, 
which is heavily dependent on the oil sector. In terms of short-term 
estimations, the coefficients of lagged changes in oil prices are 
generally not statistically significant across all cases. This finding 
implies that oil price shocks are more likely to have a long-term 
impact rather than a short-term one.

The results from specification (II) indicate that the effects of oil 
price shocks are consistently positive and significant across all 
models. This indicates that oil price shocks directly affect the 
performance of the Saudi Arabian banking sector by influencing 
both bank deposits and lending activities, thus supporting growth 
in the non-oil sector.

Moreover, we found positive coefficients of oil price shocks for 
both Islamic banks (IBs) and conventional banks (CBs), suggesting 
similar characteristics and potential links to policies and the 
regulatory framework. Additionally, the impact of oil price shocks 
on the performance of CBs is more significant compared to IBs, 
implying that the significant impact of oil price shocks is primarily 
transmitted through CBs.

According to the NARDL model estimates, positive oil shocks 
have a positive effect on bank performance, while negative 
shocks have a negative impact. Additionally, positive oil shocks 
have a greater impact on bank performance compared to negative 
shocks. Moreover, oil price shocks have an asymmetric effect 
on CBs and IBs. Specifically, increases in oil prices have a 
notably more positive impact on the performance of CBs than 
IBs. Conversely, a decrease in oil prices has a higher negative 
impact on the performance of IBs than CBs. In Saudi Arabia, 
it is observed that CBs benefit the most from positive oil price 
shocks, while IBs are generally more vulnerable to adverse oil 
price shocks.

Our findings have several policy implications. First, the 
development of the oil market should be closely supervised as it 
provides an early warning signal of financial stability. Furthermore, 
monitoring oil prices is easier than using traditional measures of 
the business cycle. Second, the implementation of efficient macro-
prudential policy measures, such as setting up countercyclical 
capital and liquidity buffers, is encouraged. Banks can use the 

capital buffers they build up during booms to make loans during 
busts. Tying bank capitalization to fluctuations in oil prices may 
help in moderating procyclical bank lending. Third, policymakers 
are invited to recognize the asymmetric effects of oil price shocks 
and their heterogeneous impact across banks. Fourth, due to the 
direct impact of oil price shocks on bank performance, regulators 
should establish new control mechanisms to limit excessive 
lending during periods of high oil prices, thus preventing lending 
reduction during periods of low oil prices.
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