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The bank-lending channel of monetary policy 
transmission in a dual banking system: empirical 
evidence from panel VAR modeling
Jamel Boukhatem1* and Mouldi Djelassi2

Abstract:  This paper applied the panel VAR approach and the Impulse Response 
Functions to investigate the differences in the monetary transmission processes of 
Islamic and conventional banks using disaggregated bank-level data for Saudi 
Arabia over the period 2008Q1–2020Q4. Our findings show that: i) Islamic banks 
play a significant role in transmitting monetary policy decisions to the real economy 
through the balance sheet channel; ii) Islamic banks’ deposits are more responsive 
to oil price shocks than Islamic financing; iii) the reaction of Islamic banks to 
monetary policy and price shocks is relatively weaker than that of conventional 
banks, suggesting the existence of rigidities, such as excess liquidity, inertia in 
changing return rates, and the lack of funding and investment sources, and iv) the 
relatively significant responses of Islamic banks to various shocks make it easier for 
the Saudi central bank to achieve macroeconomic goals through monetary policy 
actions in a dual-banking system.
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1. Introduction
There is a broad consensus that at least in the short term, monetary policy influences economic 
activity (Bernanke & Gertler, 1995), but which channel transmits this effect? How does monetary 
policy achieve its goals? These questions have long intrigued economists, such that it is one of the 
most-recurring research themes in economics.

Understanding the mechanism through which monetary policy propagates is essential to achiev
ing the key objectives of a central bank and enhancing macroeconomic stability, yet there is no 
consensus on how monetary policy affects economic activity. Studies have identified different 
channels for monetary policy transmission, and these can be classified into two categories: the 
price channel (e.g., interest rates, exchange rates, asset prices) and the credit channel (Bernanke & 
Gertler, 1995; Cecchetti, 1995). Instead of the first channel, which we consider traditional, we focus 
in this study on the credit or loan channel. We illustrate how the main theories on which it is based 
have been formed in reference to the economic and institutional frameworks for the monetary 
policies of developed and emerging countries. This is particularly needed for Saudi Arabia, where 
a lack of well-functioning financial markets and a rigid exchange rate regime leaves little room for 
the interest rate to play a role in the monetary transmission mechanism (Cottalerri and Kourelis, 
1994). The degree of pass-through from domestic interbank rates to domestic deposit and lending 
rates is thought to be low, because nominal short-term interest rates in Saudi Arabia generally 
move in tandem with the U.S. Federal Reserve’s fund target rate (Espinoza & Prasad, 2012). 
According to Prasad and Khamis (2011), under the pegged exchange rate regime, the GCC central 
banks closely follow the interest rate cycle of the United States, albeit with a degree of divergence, 
and rely on liquidity and reserve requirements when formulating monetary policy.

In Saudi Arabia, the financial system is dominated by banking institutions (i.e., a bank-based or 
bank-oriented financial system), and the financial market is relatively small and has limited impact 
on the economy. Banks are therefore considered the main sources of funding for small and 
medium-sized firms, with bank loans existing alongside other forms of financing. The supply of 
loans by banks acts as a basic channel for monetary policy decisions to influence economic 
activity.

The effects of monetary policy through the lending channel are more pronounced in a bank- 
oriented financial system than a market-oriented one. Bernanke and Gertler (1995) demonstrate 
two possible mechanisms in the credit channel, namely the balance sheet channel (BSC) and the 
bank-lending channel (BLC). The BSC emphasizes the impact of adjustments in monetary policy on 
the borrower’s balance sheet, while the BLC focuses on the possible effect of monetary policy on 
the supply of loans from the banking system.

The BLC highlights the important role that banks play in the economy by facilitating the savings– 
investment process. Bernanke and Gertler (1995) argue that monetary policy can affect bank 
portfolio behavior through the bank’s assets in terms of loans, securities, and bank reserves. The 
BLC therefore plays an important role in influencing economic activity, because any changes in 
monetary policy affect bank behavior in terms of both assets and liabilities. For example, a flexible 
monetary policy injects reserves into the banking system, which in turn triggers banks into raising 
the supply of loans, which in turn leads to an increase in investment spending and economic 
growth.

The primary objective of monetary policy in Saudi Arabia is to support the pegged exchange rate 
regime. With exchange rates pegged to the US dollar, the Saudi central bank (SAMA: Saudi Arabian 
Monetary Agency) has limited scope for discretionary monetary policy, so the primary responsi
bility for macroeconomic stability and demand management falls on fiscal policy. As a result of the 
pegged exchange rate regime, nominal short-term interest rates throughout Saudi Arabia gener
ally shadow the US Federal Reserve’s fund target rate. Nevertheless, even within the limits of 
a fixed exchange rate regime, the channels of monetary transmission can play an important role. 
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Identifying and assessing the significance of different transmission mechanisms is therefore 
necessary to successfully design and conduct monetary policy. Furthermore, Saudi Arabia’s mone
tary policy framework aims to stimulate bank lending to the private sector, and SAMA has under
taken policy measures to manage liquidity and ensure the availability of credit to support 
economic growth. This objective alone requires a better understanding of the transmission process 
and the development of instruments to reinforce the efficiency of monetary policy transmission.

The purpose of this study is therefore to assess the extent to which the bank-lending channel 
(BLC) of monetary policy transmission applies in Saudi Arabia. This is largely motivated by changes 
in Saudi Arabia’s monetary policy framework that are aimed at supporting fiscal policy, which aims 
to mitigate the negative effects of volatile oil prices by stimulating bank lending to the private 
sector. For some time now, SAMA has undertaken policy measures to manage liquidity and ensure 
the availability of credit to support economic growth. Bank loans to the private sector grew at an 
annual average rate of 16% for the year 2020, and this, alongside oil revenues, has greatly 
contributed to increasing financing capital. If oil prices were to fall, leading to less excess liquidity, 
the effects may be mitigated through the transmission of monetary policy, so SAMA would be 
more able to influence economic outcomes through its management of liquidity.

This study contributes to the existing research by utilizing disaggregated bank-level data and 
exploiting the heterogeneity of the Saudi banking system to reveal how its banks’ lending is 
influenced by monetary policy decisions. The use of disaggregated data provides evidence to 
support that banking characteristics are most influential in monetary transmission. To the best 
of our knowledge, this is the first attempt at quantifying the monetary transmission mechanism in 
Saudi Arabia using micro-level data that includes Islamic banks. It therefore represents 
a significant improvement over previous analysis.

From the authors’ point of view, there are at least three reasons for analyzing the importance of 
the bank-lending channel in the monetary policy transmission mechanism of Saudi Arabia. First, 
Saudi Arabia’s economic structure is exposed to two main external shocks: changes in US mone
tary policy and volatile oil prices. Falling oil prices influence other economic factors, such as 
investment, GDP growth, and employment. Monetary policy decisions can mitigate the negative 
effects of oil price fluctuations, at least in the short term, by influencing economic activity. This 
influence is transmitted through many channels, and understanding the mechanisms through 
which monetary policy is propagated is important for policymakers. Second, Saudi Arabia’s banking 
system plays a crucial role in financing non-oil operations in the private sector. The central bank 
(SAMA) aims to influence the supply of credit and financing to this sector due to the correlation 
between financing availability and the growth of non-oil, GDP-generating activity. Economic theory 
and the experiences of many emerging economies have shown that the relationship between 
monetary policy decisions and credit supply is not linear, and it can be influenced by bank 
characteristics such as size, liquidity, capitalization, ownership, and so on. To improve the effec
tiveness of monetary policy transmission, SAMA must understand how bank characteristics inter
play with monetary policy decisions for credit supply. Finally, the third reason relates to 
investigating the relative importance of conventional and Islamic financing, as well as how the 
interaction between them affects financing supply, because this has not been analyzed in the 
Saudi Arabian context.

In this study, we focus on changes in depositing and lending behavior of conventional and 
Islamic banks in response to monetary shocks. The originality of this study lies in seeking to 
understand the importance of Islamic banks in the loan-supply mechanism and the effectiveness 
of SAMA’s monetary policy in the dual-banking system. Monetary policy is more effective when 
transmitted through the overall banking system, through both conventional and Islamic banks. If 
Islamic banks do not respond to monetary policy decisions, the overall impact of monetary policy 
on economic activity will be lower. In fact, monetary policy mainly affects real economy via prices 
(interest rates) or quantities (credits). The effectiveness of central banks’ actions necessitates the 
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responsiveness of all banking components in transmitting the effects of monetary policy to 
economic activity. This becomes even more imminent in economies where the share of Islamic 
segment is as developed as the conventionnel one. In Saudi Arabia, the share of Islamic banking 
system visibly raises with 28.5% share in total assets, 31.1% in total loans, and 30.9% in total 
deposits in 2020.1 If conventional banks’ actions cannot affect the cost of financing or supply of 
Islamic credits, this can weaken monetary policy transmission through the interest rate or credit 
channel. Thus, analyzing how monetary policy actions influence Islamic banking in Saudi Arabia 
with dual banking system is of great salience for the success of monetary policy.

Besides, a key innovation in our analysis concerns how the transmission of shocks from the 
monetary base to economic activity via the credit channel is examined. This paper makes several 
important contributions to the literature on monetary policy transmission. First, to the best of our 
knowledge, no study has explicitly looked the bank-lending channel in oil-exporting countries. 
Second, by including monetary policy, oil prices, non-oil GDP, and consumer price shocks as the 
main variables in this framework, we are taking a novel approach by considering different types of 
shock, thus ensuring the robustness of the results. Third, we explore the impact of a bank’s 
business model on the bank-lending channel. The business models of conventional and Islamic 
banks are likely to show differences, so it is important to control for bank specialization. Finally, 
most of the literature applies a linear panel framework or dynamic panel methods (e.g., a GMM 
system), but we adopt the panel VAR approach proposed by Holtz-Eakin et al. (1988), which builds 
upon the traditional VAR framework introduced by Sims (1980) with a panel data setup.

This paper is organized as follows: Section 2 provides a review of the literature. Section 3 
describes the data and discusses the econometric methodology. Section 4 examines the results. 
Finally, section 5 concludes the paper and offers policy implications.

2. Literature review
This literature review summarizes the traditional channels for monetary transmission with a focus 
on the credit channel. Bernanke and Blinder (1988), Christiano and Eichenbaum (1992), and 
Mishkin (1995), among others, have identified four main channels through which monetary policy 
actions are transmitted to the economy—namely interest rates, exchange rates, asset prices, and 
credit—through the bank-lending channel and balance sheet channel.

While the influence of monetary policy on conventional banks is frequently discussed, research 
investigating the role of Islamic banks in monetary policy transmission is still very scarce.

Without claiming to be exhaustive, this literature review will be composed of two parts. The first 
one deals with the theoretical effect of monetary policy in the presence of Islamic banking while 
the second one will be dedicated to empirical literature review on the bank-lending channel of 
monetary policy transmission.

2.1. Theoretical literature on the effect of monetary policy in the presence of Islamic 
banking
The monetary policy transmission mechanism in a dual-banking system (DBS), where Islamic and 
conventional banking coexist, is interesting because Islamic banking plays a special role in the 
financial system by offering interest-free financial products to markets. The different relationship 
between Islamic banks and interest rates may therefore lead to asymmetries in the effect of 
monetary policy actions by the central bank. In theory, the products offered by Islamic banks are 
free from interest and instead based on the profit/loss-sharing (PLS) principle. When central banks 
change the base interest rate, Islamic banks have no reason to raise the cost of financing for its 
borrowers. The stable prices of Islamic products, due to the sharia-compliant behavior of Islamic 
banking, means that monetary policy decisions do not produce any real effect, at least in theory, 
so monetary policy decisions are neutral. For example, some investors, such as individuals and 
small businesses, want to avoid riba (usury), so they cannot meet their financial needs from 
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conventional banks. These clients may be indifferent to any differences in the returns of profit- 
sharing investment accounts or the cost of Islamic credit mainly due to their deeply held religious 
beliefs. As long as there is no perfect substitutability between Islamic banking products and other 
sources of funding, the monetary policy transmission mechanism will not operate perfectly. For 
example, in the interest rate channel, an expansionary monetary policy causes bank interest rates 
to lower, leading to greater demand for credit and more investment spending. At the same time, 
the financing costs and returns of Islamic banking instruments are unaffected because they are 
fixed in accordance with the PLS principle.

An important implication of Islamic banking’s presence for monetary policy transmission is that 
the effects on investment will be greater for firms that depend on conventional bank loans than for 
firms that finance their activities through Islamic banking. The stagnant costs of Islamic financing 
mean that the effects of monetary policy on this segment of financial system are neutral, while the 
same does not hold for conventional banks.

In reality, Islamic banks operate alongside conventional banks in a competitive market for 
credits and deposits. According to Khatat (2016), in an environment dominated by interest rates, 
and in the presence of competition between conventional and Islamic banks, the Islamic banks are 
forced to align their pricing of financial products in line with those of conventional banks. There is 
therefore a spillover effect of interest rate changes on funding costs and returns from profit- 
sharing investment accounts (PSIAs) for Islamic banks.

For the interest channel, and in the case of an expansionary monetary policy, there is no reason 
for Islamic banks to respond to the impact of a political decision by reducing financing costs for 
firms. Furthermore, in the bank-lending channel, an expansionary monetary policy increases 
Islamic banks’ reserves and deposits, thus increasing the funds available for lending and invest
ment spending.

This interaction between Islamic and conventional banks in the competitive market enhances 
the responsiveness of Islamic banking to monetary policy, reducing thereby the asymmetries in 
monetary policy transmission. Monetary policy then has a greater effect on investment by all firms 
in the economy, regardless of the banking style they use.

2.2. Empirical literature on the bank-lending channel
No study has looked at the bank-lending channel of monetary policy transmission in Saudi Arabia 
using bank- or micro-level data. Most studies in this area have evaluated various channels of the 
monetary policy transmission in Saudi Arabia using macro-level data.

Ziaei (2012) used an SVAR model to evaluate different channels of monetary policy transmission 
in Saudi Arabia over the 1999–2007 period. He found that an increase in the base interest rate 
leads to a fall in output but no impact on prices, so there clearly is an active interest rate channel 
in Saudi Arabia. Credit was also found to have a positive and statistically significant impact on 
domestic demand, and bank credit largely explained fluctuations in output in the long term, with 
the effect being more pronounced than with the exchange rate channel, which played a very 
limited role in transmitting monetary shocks to the real economy. A shock on the nominal effective 
exchange rate led to a decrease in prices but had no effect on output.

Westelius (2013) used a VAR model on annual data (1980–2010) to investigate the relationship 
between bank credit and non-oil output in Saudi Arabia. He estimated the model three times— 
namely over the entire 1980–2010 period, over the 1980–1995 period, and over the 1996–2010 per
iod—to examine whether the influence of bank credit on the non-oil economy had evolved over 
time. He found that i) when the full sample was considered, the response of the non-oil GDP to 
a positive standard-deviation shock to bank credit was positive but statistically insignificant; ii) 
there was a statistically insignificant effect for the earlier 1980–1995 period but a significant one 
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for the later 1996–2010 period; and iii) credit explained most of the forecast error variance 
decomposition of the non-real GDP over the 1996–2010 period, compared with a weaker expla
natory power over the 1980–1995 period.

As in Saudi Arabia, empirical evidence for the monetary transmission mechanism (MTM) in other 
GCC countries is limited and restricted to macro-level analyses. Cevik and Teksöz (2012) used an 
SVAR model on quarterly data for the 1990–2010 period to estimate the importance of the various 
monetary policy transmission channels in GCC countries. They found that the interest rate channel 
and the bank-lending channel were relatively potent for influencing non-hydrocarbon output and 
consumer prices. They also found that the exchange rate channel did not play an important role in 
the transmission process because of pegged exchange rate regimes.

On estimating a panel VAR model for the GCC countries over the 1978–2009 period, Espinoza and 
Prasad (2012) found that the United States’ monetary policy had a strong and statistically significant 
impact on money supply, non-oil activity, and inflation in the GCC countries. They found that an 
increase of 150 basis points in the federal funds rate slowed the growth of the money supply by more 
than 1 percentage point and reduced non-oil activity by 1.5% 10 quarters after the shock.

Empirical literature about the influence of an MTM on economic activities in the presence of 
Islamic banks has emerged more recently. Al-Darwish et al. (2015) examined the interest rate and 
credit channels of monetary policy transmission in Saudi Arabia using a time series econometric 
analysis with aggregate data. They discovered that a rise in the US fed funds rate significantly and 
negatively affected prices, but it did not affect non-oil output. Credit, meanwhile, was found to 
have a statistically significant positive effect on non-oil output, implying that Saudi Arabia’s credit 
channel is active. The authors suggest that it may be helpful to investigate monetary transmission 
through the bank-lending channel with micro-level data.

Many scholars have addressed the DBS—such as Kasri and Kassim (2009), Chong and Liu (2009), 
and Rama and Kassim (2013)—to analyze the interactions between Islamic and conventional 
banks. They have explored what determines the liabilities of Islamic banks and the impact of 
conventional banks’ interest rates on depositors’ behavior. They revealed a strong correlation 
between the returns on Islamic banks’ PSIAs and the interest rates for conventional banks’ deposit 
accounts. For the impact of interest rate changes on the demand for Islamic financing in a DBS, 
Kader and Leong (2009), Kassim et al. (2009), and Rama and Kassim (2013) found that any 
increase in the lending rate encourages customers to seek financing from Islamic banks and 
vice versa. The authors attributed this result to direct competition between Islamic and conven
tional banks and the profit-motivated behavior of their customers. Islamic banks in a DBS are 
therefore exposed to interest rate risks despite operating on interest-free principles.

Aysan et al. (2018) used a panel VAR model with quarterly data from Turkey. They found that the 
responses of Islamic banks to policy rate changes, in terms of deposits and credit, are more 
pronounced. They attributed the difference in responses to the inertia of Islamic banks in reacting, 
whereas conventional banks can more readily accommodate policy rate changes. During a period 
of adjustment, Islamic banks’ depositors may withdraw their deposits if the returns offered by 
alternative investments become more profitable. For the loan responses, the authors attribute the 
difference to the lending behavior of small and medium-sized enterprises (SMEs). They posit that 
Islamic banks are significantly more willing to finance SMEs than conventional banks. However, 
Islamic banks may be unable to continue financing SMEs after policy rate changes, because they 
may not be able to compensate for depositors’ withdrawals, while conventional banks can secure 
funding through alternative borrowing instruments. Islamic banks’ lending to SMEs is therefore 
more sensitive to monetary shocks. The authors concluded that central banks should be aware 
that monetary expansion or contraction may have more favorable or unfavorable effects on 
unemployment and growth because Islamic banks are more responsive to monetary shocks.
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The study of Rafay and Farid (2019) revealed the significant role that the major balance sheet 
items (i.e., deposits and financing) of Islamic banks plays in the monetary transmission process in 
Pakistan. They argued that Islamic deposits begin to decline in response to an increase in the 
discount rate. The authors attributed this result to the fact that bank depositors in Islamic banks 
may withdraw their deposits if the new policy conditions mean that the returns offered by 
alternative investments are greater. In addition, the variance decomposition of Islamic financing 
showed the significant role of Islamic deposits in explaining the forecast error variance in Islamic 
finance. The authors concluded that Islamic deposits are a factor in shaping monetary policy.

Caporale et al. (2020) contributed to the existing literature on Islamic finance by adopting 
a more suitable and sophisticated econometric framework to analyze monetary transmission in 
a country with a DBS, all under different macroeconomic conditions. More specifically, they 
estimated a threshold VAR (TVAR) model to investigate whether the reactions of Islamic and 
conventional banks differed during the different phases of the business cycle. Their results show 
Islamic credit to be less responsive than conventional credit to interest rate shocks in both high- 
and low-growth periods for Malaysia. The sub-sample estimation, however, suggested that this 
gap had narrowed in recent years. Moreover, the relative importance of Islamic credit in driving 
output growth was notable in the low-growth period.

Finally, Rashid et al. (2020) examined the impact of monetary policy on credit supply decisions 
for Islamic and conventional banks operating in Malaysia. They found that the credit supply of 
Islamic banks was less responsive to tight monetary policy when compared to their conventional 
counterparts. Moreover, smaller, less-liquid Islamic and conventional banks were more responsive 
to increased interest rates in the economy. The authors concluded that the central bank needs to 
take into account the nature of Islamic banking and the size of a bank and its liquidity position 
when formulating monetary policy.

At the end of this literature review, we conclude that no studies have scrutinized the determi
nants of the assets and liabilities of Islamic banks in Saudi Arabia. Our study therefore aims to fill 
this gap by assessing the interactions between Islamic and conventional banks. Furthermore, to 
the best of our knowledge, the monetary policy transmission in the presence of Islamic banks 
remains to be examined with micro-level data. The only available study is that of Ben Amar et al. 
(2015), who used quarterly aggregate data for bank lending and balance sheets for the period 
1990–2013, to investigate the effectiveness of monetary policy transmission in Saudi Arabia’s 
Islamic banks. The results indicated that the bank-lending channel is relatively effective at influen
cing non-oil private output but less effective at influencing consumer prices. In addition, a positive 
shock on the financing offered by Islamic banks or the loans granted by conventional banks results 
in improved economic activity. Finally, the authors concluded that the DBS likely improves the 
responsiveness of Islamic banks to monetary policy, as they align their pricing of financial assets 
with those of conventional banks, thus making them more sensitive to monetary policy decisions.

3. Data and empirical methodology

3.1. Definition of variables and summary statistics
The econometric analysis was based on a panel dataset for eight conventional banks and four 
Islamic banks for the period 2008–2020, at quarterly frequency.2 The banks’ financial data were 
obtained from the banks’ balance sheets and income statements, while the macroeconomic data 
were gathered from SAMA’s economic reports and statistics database. Table 1 presents the 
definitions of the variables used in our analysis and their summary statistics.

This paper includes four objective variables, namely the monetary policy indicator (MPI), credits 
(financing in the case of Islamic banks), deposits, and oil prices. A further two objective variables 
are the aggregate price level (CPI) and the non-oil GDP. The money reserve (monetary base) is 
considered to be the monetary policy indicator,3 which SAMA controls through its liquidity- 
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management operations (Alghaith et al., 2015). The bank credit variables include aggregate bank 
credits, conventional bank credits, and Islamic financing.4 We followed the same method for the 
deposits.5 Finally, the oil price was included to capture international shocks and wealth effects. 
This was considered to be an exogenous variable because it is unlikely to be influenced by 
economic factors in Saudi Arabia. The other variables were considered to be endogenous and 
relevant for modeling monetary policy transmission in the dual-banking system.

Nevertheless, it is worth making two points at this stage. First, while it is common practice in 
many previous studies to use the overnight interbank rate as a monetary policy variable, we 
believe that the movements of reserve money will better capture liquidity shocks in the Saudi 
context for the following reasons: First, under the pegged exchange rate regime, SAMA has limited 
flexibility when setting interest rate policy, as short-term interest rates closely follow the US 
Federal Reserve’s interest rates.6 SAMA therefore relies on reserve requirements and other market- 
based instruments such as repo operations and the issuance of bills to implement monetary policy 
(Alghaith et al., 2015). In view of this, growth in money reserves or other monetary aggregates 
may be a better indicator of the monetary policy position. Second, we acknowledge that other 
variables, such as exchange rate, can be potentially more relevant for capturing international 
shocks than oil prices. However, we chose the oil price for the following reasons. 1) Saudi Arabia is 
among the world’s largest oil exporters and highly dependent on oil exports. In this context, it 
would be negligent to ignore the significance of oil price movements for GDP growth, public 
spending, and consumer prices in Saudi Arabia (Algahtani, 2016). 2) We believe the exchange 
rate channel is inactive in Saudi Arabia due to the pegged exchange rate regime, but oil prices are 
set by the market, so their movements better capture international shocks.

3.2. The panel VAR approach
The empirical assessment of the bank-lending channel in Saudi Arabia follows the methodological 
approaches of prior studies in other countries, such as the work of Kashyap and Stein (2000), 
Kassim et al. (2009), and Juurikkala et al. (2011), Zaheer et al. (2013). This work, however, was 
adapted to an emerging economy with underdeveloped financial markets and heterogeneous 
players in the banking sector (i.e., the dual-banking system). We investigated the cross-sectional 
differences in the way that conventional and Islamic banks responded to monetary policy shocks 

Table 1. Descriptive statistics
Variable Definition Obs. Mean Std. Dev. Min Max
Islamic banks
Financing Islamic 

financing
208 17.545 1.352 12.113 19.570

Deposits Islamic 
deposits

208 17.714 1.306 12.876 19.762

Conventional banks
Credits Conventional 

credits
416 18.354 0.513 17.016 19.663

Deposits Conventional 
deposits

416 18.557 0.568 15.938 19.847

Macroeconomic and monetary variables
MPI Money 

reserves
624 12.411 0.301 11.744 12.777

Non-oil GDP Non-oil GDP 624 12.819 0.288 12.103 13.169

CPI Consumer 
Price Index

624 4.7054 0.094 4.4724 4.8352

Oil Prices Oil prices 624 4.2660 0.367 3.4660 4.8852

Note: The variables credits, deposits, MPI, and non-oil GDP are on their natural logarithm form. 
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in Saudi Arabia over the period from Q1-2008 to Q4-2020. The country and sample period provide 
a unique setting for analyzing this differential response. Indeed, Saudi Arabia is one of the few 
countries in the world where well-developed conventional and Islamic banking sectors have co- 
existed for a considerable period, specifically from 1990 when Islamic banking was introduced in 
Saudi Arabia. Out of the twelve banks that grant loans, four are exclusively Islamic.

In particular, the framework recognizes that:

(1) Firms depend on bank loans (i.e., a bank-based system) in the absence of active and well- 
developed capital markets. We posit that changes in monetary policy that affect banks’ 
reserves are reflected in adjustments in the supply of loans.

(2) Saudi Arabia’s financial system characterized by the coexistence of Islamic and conven
tional banks. We expect that the presence of Islamic banks could cause differential effects in 
terms of how banks’ lending responds to monetary policy.

(3) Due to the pegged exchange rate regime, SAMA closely follows interest rate movements in 
the United States. The monetary policy rate is therefore not independent, so SAMA relies on 
the monetary base to implement monetary policy.

In Saudi Arabia, an important implication of the bank-lending channel is that monetary policy will 
have a greater effect on investment by private firms in non-oil sectors, which are more dependent 
on bank loans, than it will on investment by oil and stated-owned businesses, which receive 
funding directly from the government rather than through banks.

An assessment of the bank-lending channel using disaggregated data can be achieved by 
testing a hypothesis that asserts that the transmission of monetary policy is asymmetric depend
ing on the size, liquidity, and capitalization of Islamic or conventional banks. The bank-specific data 
was gathered from the balance sheets of the 12 Saudi banks, and this represented about 64% of 
GDP and 98% of the total assets in the banking system.

The empirical analysis involved studying the monetary transmission mechanism for Islamic and 
conventional banks, because these may respond differently in terms of bank lending. It was 
especially important to identify how effectively central banks can influence the level of reserves 
(deposits) and consequently bank lending (credits). To this end, we assume there is a dynamic 
relationship among deposits (or credits) and the monetary policy indicator as a reduced form panel 
VAR (PVAR).

The choice of a PVAR approach was based on three reasons. First, the PVAR approach allows the 
endogenous interactions between monetary shocks and credit to be determined. This allows the 
lagged effects of monetary shocks on deposits and consequently credits to be understood as 
a determination of whether credit feeds back into monetary shock. Second, a panel Granger 
causality analysis allows the direction of the complicated link between monetary shocks and credit 
to be determined, thus allowing a discussion about possible bidirectional relationships. Third, 
impulse-response functions (IRFs) help to evaluate the dynamic links between monetary shocks 
and credits.

The main purpose of the IRF analysis consists at allowing the dynamic impacts of changes in 
each of the endogenous variables over time. IRFs envisage the impact of an isolated shock in one 
variable to the other variables, showing how these innovations are propagated through the 
system. They only take into account the time-lagged relationships between the endogenous 
variables. Orthogonalized IRFs are variants of IRFs taking into account the contemporaneous 
correlations between the variables as well (Brandt & Williams, 2007). They used Cholesky decom
position assuming that, for the direction of the contemporaneous relationships, a specific ordering 
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is chosen. However, the results of alternative orderings can be presented in the case where no 
theory is available guiding this choice (Norman et al., 1997).

The PVAR model extends the traditional VAR framework that was introduced by Sims (1980) by 
using a panel data setup.7 This flexible method was proposed by Holtz-Eakin et al. (1988). The 
PVAR model is structured as a system of endogenous and independent variables, with all variables 
being treated in an unrestricted manner. This is useful when there is a strong correlation between 
the outlined variables. The PVAR model also accommodates for cross-sectional dynamic hetero
geneity, thus providing further information about the sources of heterogeneity in the system. This 
technique therefore helps to identify the dynamic heterogeneity among the considered groups of 
banks. In addition, the PVAR approach makes it easier to capture all time variations for the 
coefficients as well as the shock variance.

Moreover, the length of the series is not sufficient to provide a robust estimation of separate VAR 
models for each bank, so when setting up the model, we focused on a small number of variables 
that possibly convey the dynamics of key monetary shocks. For all these reasons, the PVAR 
modelling is more suitable for our study. According to Love and Zicchino (2006), the key assump
tion in the PVAR methodology is that the variables entering the system earlier contemporaneously 
affect the following variables with a lag, while those coming later affect the previous variables only 
with a lag. It is therefore a system of equations rather than a one-equation model.

According to Abrigo and Love (2016), for the model selection, estimation, and inference of 
homogeneous PVAR using the GMM estimation approach,8 one can define a homogenous PVAR 
of order p with panel-specific effects as follows: 

Yit ¼ A0 þ A1Yit� 1 þ A2Yit� 2 þ . . .þ ApYit� p þ αi þ εit (1) 

where Yit is the vector of endogenous stationary variables, containing MPI;CPI;OilPrices;Non �
oilGDP;Deposits; and Credits in the VAR system for bank i and time t ¼ 1; . . . : . . . T. 

Yit ¼ MPIt; CPIt;Oil Pricest;Non � oil GDP;Depositsit;Creditsitð Þ
0 (2) 

where αi is the vector of country-specific effects, as proposed by Holtz-Eakin et al. (1988). In all 
estimations, we control for bank-level heterogeneity by incorporating μi. Finally, εit represents the 
vector of idiosyncratic errors, with E εitð Þ ¼ 0, E ε0itεit

� �
¼ ∑ and E ε0itεis

� �
¼ 0 for all t>s.

In dynamic panel specifications, the pooled estimation with fixed effects might be biased when the 
time dimension is fixed and reduced firm shocks correlate across the banks. A standard fixed-effect 
estimator is biased due to the existence of correlation between the regressors and the fixed effects. 
To handle this issue, the model is estimated via the GMM with the Helmert forward mean-differencing 
transformation following the work of Love and Zicchino (2006). The Helmert transformation controls 
for fixed country effects while preserving the orthogonality between the endogenous variables and 
their lags, thus allowing the latter to be used as instruments in GMM estimations.

The PVAR model is considered stable when the eigenvalues of the estimated model are all inside the 
unit circle. Once the coefficients have been estimated, we analyze the potential effects of monetary 
shocks (MPI) on deposits (Islamic deposits) and credit (Islamic financing) by generating IRFs.

4. Empirical results

4.1. Panel unit root tests
To address concerns about the presence of unit roots in the considered variables, we conducted 
a unit root test using Fisher’s test statistics for panel unit root (Maddala and Wu, 1999). The choice 

Boukhatem & Djelassi, Cogent Economics & Finance (2022), 10: 2107765                                                                                                                          
https://doi.org/10.1080/23322039.2022.2107765

Page 10 of 24



of this type of test was based on the fact that it does not require a balanced panel, unlike, for 
example, the LLC test (Levin, Lin and Chu, 2002) or the IPS test (Im, Pesaran, and Shin, 2003).

Table 2 presents the results of the Fisher test with the augmented Dickey–Fuller (ADF) and the 
Phillips–Perron (PP) unit root tests. The null hypothesis was that all series are non-stationary, while 
the alternative hypothesis stated that at least one of the series in the panel is stationary. Since 
PVAR models employ Helmert-transformed variables, Table 2 presents the results for the original 
variables and their Helmert transformations. The results showed that both Fisher-ADF and Fisher- 
PP rejected the presence of unit roots at conventional significance levels. Therefore, all the 
variables were considered as stationary, indicating the appropriateness of using them in PVAR 
analysis.

4.2. Lag order selection
To proceed with the PVAR model, we needed to select the lag order using the benchmark model, 
which includes the logarithms of MPI and credit. We could then estimate additional specifications 
using the same optimal lag order.

Table 3 provides the overall coefficient determination (CD) that captures the proportion of 
variation that is explained by the PVAR model, with higher values being preferable to lower 
ones, in conjunction with Hansen’s J-test for over-identification,9 as well as the three information 
criteria suggested by Andrews and Lu (2001) for GMM estimation and modifications of the well- 

Table 2. Results from the unit root tests

Variable
Augmented Dickey–Fuller 

Inverse χ2 (P)
Phillips-Perron 

Inverse normal (Z)
Conventional banks
Credits 56.522*** −4.894***

h–Credits 58.116*** −4.765***

Deposits 66.464*** −5.692***

h–Deposits 73.827*** −6.195***

Islamic banks
Financing 40.419*** −4.045***

h–Financing 32.775*** −3.832***

Deposits 35.834*** −3.945***

h–Deposits 32.688*** −3.904***

All banks
Credits 48.240*** −1.6966**

h–Credits 44.743*** −1.2444**

Deposits 50.685*** −2.319***

h–Deposits 52.198*** −2.818***

MPI 93.374*** −2.398***

h–MPI 85.604*** −1.7481**

CPI 91.070*** −6.944***

h–CPI 86.620*** −6.670***

Oil Prices 39.2529** −2.979***

h–Oil Prices 51.424*** −4.116***

Non-oil GDP 37.2875** −2.775***

h–Non-oil GDP 59.317*** −4.765***

Note: H—indicates the helmert transformation of the series. The variables credits, deposits, MPI, and non-oil GDP are 
on their natural logarithm form. *** p < 0.01, ** p < 0.05, * p < 0.1 
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known Akaike, Bayesian, and Hannan-Quinn information criteria. The modified information criteria 
are called MAIC, MBIC, and MQIC, respectively.

We showed that the null hypothesis that over-identified restrictions are valid could not be 
rejected at the 5% significance level for all lag order levels (1, 2, 3 or 4). In addition, the MBIC, 
MAIC and MQIC criteria have the smallest value for the first lag order, so for the rest of the 
analysis, we fit a one-lag PVAR model using GMM estimations to investigate depositors’ and 
creditors’ responses to changes in the monetary policy indicator.

4.3. Panel VAR results
Given the small number of endogenous variables included in the baseline model and the lag order 
of 1, GMM estimations should yield robust results without imposing additional restrictions. The 
baseline model and other PVAR specifications employed in this study were found to be stationary 
and satisfied the eigenvalue stability conditions.

Following the estimation of the PVAR models,10 we computed the orthogonalized IRFs to track 
the reaction of one variable in the system to changes in another variable in the same system over 
time. The IRFs provided a time profile impact of the shock at a given period, and this allowed us to 
evaluate the magnitude of each shock’s effect upon the relevant variable. The Orthogonal IRFs 
were obtained via Cholesky’s factorization scheme.

In the presentation, we focused on the behavior of Islamic financing and deposits in response to 
monetary policy shocks. We then investigated how it differs from that of conventional credits and 
deposits. We therefore reported how Islamic financing (credits) and deposits respond to shocks in 
the monetary base, inflation, and oil prices. The following figures show the IRF plots with 95% 
confidence bands, having been estimated using Monte Carlo simulations with 1,000 repetitions 
and Gaussian approximation.

4.3.1. Responses to monetary shocks
Figure 1 illustrates the responses of Islamic financing and conventional banks’ credits. The results 
show that the MPI (monetary reserves) has particularly strong implications for financing by Islamic 
banks, suggesting its importance as a transmission channel of monetary policy, which supports our 
original conjecture. As can be seen from the (orthogonal) IRFs profiles in Figures 1 and2, a positive 
shock in the MPI leads to a statistically significant positive response in both Islamic financing and 
conventional credit (and the opposite for negative shocks). However, the amplitude of the response 
differs according to the types of banks. In fact, a one standard deviation in MPI shocks is 
associated with almost 2% increase after ten quarters for Islamic banks (Figure 1a), whereas for 
conventional banks, the increase reached 3% after ten quarter with a peak level equal to 5% at the 
fifth period (Figure 2a).

These findings suggest that the existence of an active bank-lending channel is particularly 
relevant for conventional banks when there are shocks in bank reserves. There are various 
explanations for this result. First, Saudi Arabia has a less-developed Islamic money market, so 
Islamic banks accumulate more liquid assets than their conventional counterparts, as argued by 

Table 3. PVAR lag order selection criteria
lag CD Hansen’s J J p-value MBIC MAIC MQIC
1 0.9999548 99.563 4.18e-14 −1.454* 45.31* 31.827*

2 0.9999694 86.168 2.71e-13 10.406 62.168 41.943

3 0.9999703 61.31 2.58e-10 10.801 67.563 40.596

4 0.9999709 54.249 4.67e-11 28.995 46.249 39.507

Note: The asterisk * denotes the selected optimal lag order. 
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Boukhatem and Djelassi (2020a).11 Islamic banks therefore use their excess liquidity to protect 
their financing in the face of tighter monetary policy. Second, Saudi Islamic banks are heavily 
reliant on quasi-debt instruments in the form of markups and rents (Murabaha, Ijaraa) as modes of 
financing, so the effects of an expansionary monetary policy (i.e., the injection of liquidity) do not 
extend to their financing activities, such as Mudharaba and Musharaka, due to the high level of risk 
associated with such financial products and legal and institutional obstacles.12 On the other hand, 
conventional banks in the same situation may be able to increase their financing through interest- 
based lending instruments like bonds and commercial papers.

In addition, unlike the positive responses for financing, Islamic banks’ responses to monetary 
shocks are negative for deposits. The initial level is viewed at quarter 10. The conventional bank 
deposits, on the other hand, give a negative response to bank reserve shocks at the beginning, and 
gradually turn into positive after 4 quarters. The behavior of conventional banks may be due to 
them being able to change interest rates to accommodate the reduced funds they have available 
to lend. Conventional banks also have fewer reserves, so they increase the deposit interest rate to 
raise more funds for their financing activities. Moreover, an increase in the issuing of bills by the 
central bank encourages conventional banks to increase their demand for deposits. Therefore, 
conventional banks can quickly accommodate changes in the monetary base, whereas monetary 
shocks trigger a period of adjustment in Islamic banks rates, because they distribute ex-post 
returns. Our results suggest that during the adjustment period, the depositors of Islamic banks 
may withdraw their funds once conventional deposits offer higher returns.

4.3.2. Responses to output shocks
Figures 3 and 4 show the simulated response of financing (credits) and deposits to output shocks 
in Islamic and conventional banks respectively. Two observations can be made. First, both Islamic 

Figure 1. Impulse responses of 
financing and deposits to MPI 
shocks: Islamic banks.

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.

Figure 2. Impulse responses of 
credits and deposits to MPI 
shocks: conventional banks.

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.
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financing and conventional credits seem to be affected by output shocks, with relative persistence 
over time. However, the amplitude of the response differs from Islamic banks to conventional 
ones, and seems to be greater for conventional banks. In fact, one standard deviation in non-oil 
GDP is associated with about 4% increase in financing volume after ten quarters for Islamic banks 
(Figure 3a); whereas, for conventional banks, the increase is 6% for the same time horizon 
(Figure 4a). These results may reflect the absence of differences between the lending behaviors 
of the two types of banks when facing risks caused by changes in real variables. Theoretically, the 
risks faced by Islamic banks to the assets side are shared with depositors, which is not the case 
with their conventional counterparts.13 The practice of Islamic financial intermediation differs from 
its conceptual foundations, however, as outlined in Boukhatem and Djelassi (2020b). Islamic 
bankers try to secure their financing through collateral and the assignment of ownership rights 
in cases of default. In addition, Islamic bankers try to protect depositors against profit shocks by 
holding large reserves and appropriate capital. This is not intrinsically different from the behavior 
of conventional banks.

The second observation bears on the responses of deposits to output shocks. Non-oil GDP shocks 
are found to be significantly affecting conventional and Islamic deposits, yet with different 
magnitude and time profile. The effects of Islamic deposits are essentially null during the first 
two quarters after the non-oil GDP shocks; but at about the fourth quarter, Islamic deposits begin 
to rise gradually until quarter 10 (Figure 3b). On the other hand, non-oil GDP shocks drive up the 
conventional deposits, with a peak effect after three quarters and then decaying very slowly 
(Figure 4b). The amplitude of the response seems to be largely greater for conventional banks. 
The fact that both Islamic and conventional deposits respond following a change in the non-oil 
GDP is consistent with the view that income is an important determinant of deposits’ decisions, 
even though Islamic deposits respond with lags to output shocks.14

Figure 3. Impulse responses of 
financing and deposits to non- 
oil GDP shocks: Islamic banks.

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.

Figure 4. Impulse responses of 
credits and deposits to non-oil 
GDP shocks: conventional 
banks.

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.
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4.3.3. Responses to price shocks
The response patterns of conventional credits, Islamic financing, and deposits to price shocks (CPI) 
tend to differ (Figures A1 to A4 of the appendix). While Islamic deposits and financing respond 
positively to prices shocks, conventional ones respond negatively, suggesting that in conventional 
banks, depositors demand higher interest due to higher inflation shrinking the net return. Once 
their demand for higher returns is not met by banks, the depositors consider switching to other 
banks or withdrawing their deposits to invest in other investments or simply keep in cash. However, 
the results for Islamic banks reflect the growth targets for real deposits. Since Islamic banks can 
sell their products on a markup basis (murabaha) and obtain income from leased assets (ijaraa), 
this gives banks and depositors a good bulwark against inflation. It is likely that the depositors of 
an Islamic bank that focuses on asset-backed investments might suffer less than conventional 
banks’ depositors, where banks rely mainly on a nominal interest rate, especially when real returns 
are diminished by adverse price shocks.

The conventional banks’ credits response to inflation can be explained by shifting supply and 
demand conditions for lending in different inflation conditions. Due to the uncertainty created by 
positive inflation shocks, credit supply and demand is significantly deteriorated (Brooks, 2007). 
Banks’ preferences for making loans are reduced in favor of other investments that offer greater 
returns, such as government bonds. Moreover, firms’ demand for conventional credits shrinks due 
to greater capital expenditure and increased production costs for goods. Islamic products are 
therefore generally better positioned to bear the brunt of inflation, as the burden can be integrated 
into the markup, so the supply of financing is unaffected by price shocks. The demand for Islamic 
financing, however, often has a direct hit on margins due to inflation shocks, but this is presumably 
not strong enough to trigger a reduction in financing. Islamic banks try to be competitive and 
apply low but attractive profit rates, resulting in greater stability for Islamic banks in real terms.

4.3.4. Responses to oil price shocks
Few empirical studies in the literature have examined the differences in the relationships that 
conventional and Islamic banks have with oil in oil-exporting countries. Conceptually, since Islamic 
banks are often funded by sharia-compliant deposits, higher oil prices tend to be associated with 
greater liquidity, so deposit inflows can be used for lending. A positive relationship between the oil 
price and Islamic financing is therefore likely. Conventional banks have greater access to whole
sale funding than Islamic banks, so oil prices may have a different impact on conventional credit. 
It is therefore likely that Islamic banks, which focus on a stable deposit base, will suffer less than 
conventional banks—which rely more on wholesale funding, especially with lower liquidity—in the 
wake of adverse oil price shocks. To test this hypothesis and check the robustness of our results, 
we introduced a new variable to represent the oil price, because this is an important indicator for 
measuring macroeconomic stability in Saudi Arabia, which is the largest oil-exporter in the world.

The figures from A1 to A4 in the appendix depict the Islamic and conventional banks’ responses 
to oil price shocks in terms of credits and deposits. The IRFs show a positive response for 
conventional credits to positive oil prices shocks and a negative response for Islamic financing 
with stable and persistent amplitude over time (figures A1 and A2). Conventional banks may have 
been pro-cyclicity with respect to oil price changes. When oil prices are high, they may be providing 
loans more than Islamic banks do. Wang and Luo (2020) find the same results using a sample of 
279 banks in the MENA region. Their analysis indicate that the credit risk of bank loan portfolios is 
negatively associated with increased oil prices and this effect is more salient in conventional and 
low liquidity banks. If oil prices rise, the income and government spending in oil exporting 
countries will also increase, thus affecting bank lending favorably through the government spend
ing channel. According to Miyajima (2017), there exist a relation between the lending behavior of 
Saudi conventional banks and state ownership. The lending by Saudi banks with greater state 
ownership appears pro-cyclical with respect to oil price performance. As oil prices increase, lending 
by banks with high state ownerships tend to rise more than lending by other banks. IMF (2017) 
consider that, when oil prices decline and the fiscal balance becomes strained, banks with high 
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state ownership tend to purchase government bonds and reduce lending more than other banks 
do. In our study, we have four state ownership banks (National Commercial Bank, Samba, Ryad 
Bank and Saudi Investment Bank). All these banks are conventional, and their share in total 
conventional credits are about 58% between Q1-2008 and Q4-2020. So, the trend of conventional 
credit responses to oil price shocks are more driven by the lending behavior of state ownership 
banks. On the other hand, the 4 Islamic banks in our sample are private ownership and the 
negative response of their financing to oil price shocks can be explained by the existence of 
rigidities, such as excess liquidity and the limited investment opportunities.

Concerning the response of deposits to oil price shocks, the IRFs show a negative response for 
conventional banks and a shifting pattern for Islamic banks, with the response being negative in 
the initial quarters but becoming positive later (Figures A3 and A4). During an oil price boom, the 
excess liquidity held by Islamic banks is bolstered by more oil-related liquidity entering the 
financial system. This new liquidity leads to excess bank resources, meaning Islamic banks have 
less need for deposits during an oil price boom, thus explaining the initial negative response to oil 
price shocks.

Finally, in a typical oil-dependent economy like Saudi Arabia, where oil revenues drive the 
economy, we see that the response of monetary reserves (MPI) to oil price shocks is positive 
(figure A2). In Saudi Arabia, oil revenues are a major source for the foreign exchange reserves, 
which in turn affect the monetary base. Holding foreign exchange reserves is necessary for 
a central bank to offset any variations in the domestic currency, especially for an export- 
oriented country like Saudi Arabia. Moreover, oil revenues affect the monetary base through 
changes in the government’s spending, which is financed by oil revenues that are converted to 
the local currency. If the government spends money to pay its suppliers, the central bank draws it 
from the fiscal account and credits it to the reserves account of the relevant commercial bank. The 
positive response of conventional credits to positive oil prices shocks prove that conventional 
banks are the most benefiting from the government spending channel.

5. Conclusion
In this paper, we provide new insights for why the bank-lending channel works differently for 
Islamic banks when compared to their conventional counterparts. We did this by examining the 
sensitivity of Saudi banking activities to monetary shocks. More precisely, we examined the 
responses of conventional and Islamic financing and conventional and Islamic deposits to mone
tary shocks, as represented by the monetary base. In addition, we evaluated whether their 
responses differed when faced with shocks in the goods market (i.e., non-oil GDP, consumer prices) 
and the oil market (oil price). To carry out our empirical analysis, we used a panel dataset of 
commercial banks in Saudi Arabia for a period from Q1-2008 to Q4-2020. We applied the panel 
VAR framework, which is structured as a system of endogenous and independent variables, where 
all variables are treated in an unrestricted manner. In addition, the PVAR approach made it easier 
to capture all time variations for the coefficients, as well as the variance in shocks. We summarize 
the results below.

First, a positive shock in the MPI triggers statistically significant positive responses in financing 
from Islamic and conventional banks. However, the amplitude of the shock is greater for conven
tional banks, suggesting the presence of excess liquidity in Islamic banks. Second, we found that 
the deposits of Islamic banks respond negatively to tight monetary policy, while their conventional 
counterparts respond positively. The inertia of Islamic banks in repricing their products and their 
dependency on the behavior of Islamic depositors are likely behind this phenomenon. Third, we 
noted that output shocks affected both types of financing, and the impact of such shocks appears 
to be persistent for both types of lending. Fourth, Islamic deposits respond positively to output 
shocks after some lags, while the response of conventional deposits is negative during the initial 
quarter but then shifts to a positive and persistent one. Fifth, we found that Islamic financing and 
deposits responded positively to price shocks, while their conventional counterparts responded 
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negatively. Finally, unlike conventional credits, Islamic financing responds negatively to oil price 
shocks. However, concerning the responses of deposits to oil price shocks, the responses of Islamic 
banks are positive, while those of conventional banks are negative.

Our findings suggest that the financing and deposits of Islamic banks are significantly 
responsive to changes in the monetary base, indicating the presence of the balance sheet 
channel in these banks for transmitting monetary policy. Nevertheless, the reaction of Islamic 
banks to monetary policy and price shocks is relatively weaker than that of conventional banks, 
suggesting the existence of rigidities, such as excess liquidity, inertia of Islamic banks in 
changing return rates, and lack of funding and investment sources. Despite these functional 
rigidities, the existence of a significant response by Saudi Islamic banks to monetary and oil 
price shocks, as well as the existence of an effective bank-lending channel for influencing 
economic activity (non-oil GDP) suggest that the dual structure likely enhances the responsive
ness of Islamic banks to monetary policy, because they align their financing and depositing 
practices with those of conventional banks, which are generally sensitive to monetary policy 
decisions. The relatively significant responses of Islamic banks to various shocks make it easier 
for the Saudi central bank to achieve the desired macroeconomic objectives through monetary 
policy actions in a dual-banking system.

Finally, and in order to improve the efficiency of the bank-lending channel in monetary 
policy transmission, Saudi central bank has to monitor the micro-dynamics of individual 
banks’ behaviors. Moreover, since Islamic banks take certain advantages in the lending of 
SMEs which in turn add significantly to labor force participation in domestic economies, the 
employment and domestic output control from Saudi central bank can be eased through 
Islamic banking. Nevertheless, Saudi central banks should be conscious that Islamic banks 
may cause monetary contractions which will probably have repercussions on unemployment 
and growth.
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Notes
1. Our calculations from financial statements of Saudi 

banks.
2. The selected banks are Rajhi, Alinmaa, AlBaled, 

Aljazeera, NCB-AlAhly, Arab National Bank, Ryad 
Bank, Alawwal, The Saudi Investment Bank, Saudi 
Fransi BanK, Samba, and Saab.

3. Reserve money is narrowly defined as the mone
tary base, and it is the sum of currency outside 
banks and bank reserves.

4. Such financing is granted to customers without 
charging interest in order to be sharia-compliant. 
In Saudi Arabian Islamic banks, these methods fall 
mainly into four broad categories: Murabaha, 
Ijaraa, Istisnaa, and Musharakah. Murabaha is 
a financing agreement where the bank purchases 
a commodity or asset and sells it to the client at 
a price based on the purchase price plus a profit 
that is agreed with the client, meaning that the 
client is aware of both the cost and the bank’s 
profit. Ijaraa is an agreement whereby the bank, 
acting as a lessor, purchases or builds an asset for 
lease according to the request of the customer (the 
lessee), who agrees to lease the asset for 
a specified period for an agreed rent, and at the 
end of the period, ownership is transferred from 
the bank to the customer. Istisnaa financing is 
a financing agreement whereby the bank contracts 
the manufacture of a commodity with certain 
known specifications according to the client’s 
request. The client then becomes a debtor to the 
bank for the manufacturing price plus a profit. 
Musharaka is an agreement between the bank and 
a customer where the bank invests in a certain 
enterprise or the ownership of a certain property, 
ending with the customer acquiring the full own
ership. Any profits or losses are shared per the 
terms of the agreement.

5. In Saudi Arabian Islamic banks, deposits comprise 
demand deposits and customers’ time investments 
based on the profit-sharing principle.

6. See Espinoza and Prasard (2012) and Alghaith et al. 
(2015).
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7. In general, VAR models have been found to be an 
especially useful tool for estimating dynamic 
interactions between endogenous variables of 
interest. However, in empirical financial applica
tions, sufficiently long data is typically a major 
constraint, and “the curse of dimensionality” fre
quently becomes a problem.

8. The GMM estimator was developed by Arellano and 
Bond (1991), Arellano and Bover (1995), and 
Blundell and Bond (1998) to tackle the endogeneity 
issue in the presence of unobserved fixed country 
effects.

9. This coefficient checks whether the overidentifica
tion restriction is rejected at the 5% significance 
level.

10. The results of estimated PVAR models are pre
sented in the tables A1 to A4 of the appendix.

11. Boukhatem and Djelassi (2020a) argue that the 
four Saudi Islamic banks have, on average, lower 
loan-to-deposit ratios, much higher interbank 
ratios, and more comfortable liquidity ratios than 
conventional banks.

12. For more details about the weakness of the PLS 
mode of financing and the evolution of Islamic 
banking to a non-PLS system, refer to the work of 
Boukhatem and Djelassi (2020b).

13. A profit shock undergone by entrepreneurs will 
have a negative effect on the income of Islamic 
banks and the wealth of investment account 
holders (local risk). Since the depositors’ claims on 
banks are not guaranteed in nominal terms, 
decreases in the bank’s income will have 
a negative impact on the wealth of any depositors 
whose portfolio included a significant number of 
investment accounts. This structure may better 
resist shocks to the asset side of balance sheet 
because such shocks can be instantaneously 
absorbed by the liabilities side. This type of adjust
ment helps the stability of the banking system. In 
the case of the conventional banking system, there 
exists a dichotomy between assets and liabilities, 
and any shock that hits the assets side can gen
erate instability (Boukhatem & Djelassi, 2020b).

14. Non-oil GDP, as a measure of output, can be con
sidered as a proxy for domestic demand.
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Appendix

Figure A1. Impulse responses 
of financing to CPI and oil 
prices’ shocks: Islamic banks

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.

Figure A2. Impulse responses 
of credits to CPI and oil prices’ 
shocks: conventional banks

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.
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Figure A3. Impulse responses 
of deposits to CPI and oil prices’ 
shocks: Islamic banks

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.

Figure A4. Impulse responses 
of deposits to CPI and oil prices’ 
shocks: conventional banks

Note: The figure shows ortho
gonalized IRFs (impulse vari
able: response variable) with 
95% confidence intervals 
(bootstrapped with 1000 itera
tions) associated with the 
baseline GMM PVAR model.
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Table A1. Main results of a 5-variable VAR with financing for Islamic banks

Response of

Response to:

MPI (t-1) CPI(t-1) Oil prices(t-1)
Non-oil GDP 

(t-1)
Financing 

(t-1)
MPI(t) −0.912 

(−27.78)***
2.836 

(37.38)***
0.017 

(3.83)***
1.177 

(76,08)***
−0.021 

(−5.06)***

CPI(t) −0.0008 
(−0.43)

0.924 
(201.85)***

0.005 
(17.21***)

0.028 
(20.54)***

−0.002 
(−5.14)***

Oil prices(t) −5.881 
(−69.66)***

11.292 
(52.11)***

0.803 
(50.88)***

2.692 
(58.04)***

−0.059 
(−4.69)***

Non-oil GDP(t) −2.616 
(−48.35)***

5.099 
(38.17)***

0.037 
(4.50)***

2.310 
(84.52)***

−0.037 
(−5.23)***

Financing(t) −0.019 
(−0.41)

0.632 
(7.23)***

−0.031 
(−4.81)***

−0.070 
(−1.99)**

0.910 
(132.13)***

VAR models are estimated by GMM. The reported numbers show different coefficients of regressing row variables on 
the lags of column variables. Heteroskedasticity adjusted t-statistics are between parentheses. ***, **, and * indicate 
significance at 1%, 5%, and 10% level, respectively. 

Table A3. Main results of a 5-variable VAR with credits for conventional banks

Response of

Response to:

MPI (t-1) CPI(t-1) Oil prices(t-1)
Non-oil GDP 

(t-1) Credits(t-1)
MPI(t) −1.272 

(−9.72)***
2.502 

(12.07)***
0.122 

(6.21)***
1.079 

(18,27)***
0.766 

(6.07)***

CPI(t) 0.025 
(3.11)

0.907 
(73.14)***

−0.006 
(−3.86)***

0.027 
(7.92)***

−0.047 
(−4.98)***

Oil prices(t) −6.738 
(−20.62)***

10.348 
(20.00)***

1.033 
(21.53)***

2.484 
(17.21)***

1.825 
(5.86)***

Non-oil GDP(t) −3.240 
(−14.95)***

4.483 
(13.04)***

0.2007 
(6.11)***

2.142 
(21.91)***

1.325 
(6.33)***

Credits(t) −0.614 
(−15.06)

0.532 
(7.55)***

0.017 
(2.52)***

0.418 
(21.19)**

1.066 
(25.26)***

VAR models are estimated by GMM. The reported numbers show different coefficients of regressing row variables on 
the lags of column variables. Heteroskedasticity adjusted t-statistics are between parentheses. ***, **, and * indicate 
significance at 1%, 5%, and 10% level, respectively. 

Table A2. Main results of a 5-variable VAR with deposits for Islamic banks

Response of
Response to:

MPI (t-1) CPI(t-1) Oil prices(t-1) Non-oil GDP(t-1) Deposits(t-1)

MPI(t) −0.946 
(−33.18)***

2.861 
(40.52)***

0.014 
(2.56)***

1.185 
(60.03)***

−0.015 
(−2.26)***

CPI(t) 0.0002 
(0.08)

0.925 
(130.76)***

0.006 
(16.33***)

0.029 
(15.16)***

−0.002 
(−3.71)***

Oil prices(t) −5.974 
(−79.82)***

11.403 
(50.67)***

0.803 
(43.39)***

2.690 
(44.36)***

−0.041 
(−2.07)***

Non-oil GDP(t) −2.679 
(−57.53)***

5.169 
(42.25)***

0.036 
(3.37)***

2.327 
(67.84)***

−0.028 
(−2.57)***

Deposits(t) 0.183 
(2.35)**

0.608 
(3.14)***

0.021 
(2.34)**

−0.237 
(−4.50)***

0.919 
(112.47)***

VAR models are estimated by GMM. The reported numbers show different coefficients of regressing row variables on 
the lags of column variables. Heteroskedasticity adjusted t-statistics are between parentheses. ***, **, and * indicate 
significance at 1%, 5%, and 10% level, respectively. 
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Table A4. Main results of a 5-variable VAR with deposits for conventional banks

Response of

Response to:

MPI (t-1) CPI(t-1) Oil prices(t-1)
Non-oil GDP 

(t-1) Deposits(t-1)
MPI(t) −0.902 

(−6.39)***
4.335 

(12.43)***
−0.391 

(−18.68)***
0.910 

(11.04)***
029 

(−11.39)***

CPI(t) 0.001 
(1.13)

0.917 
(217.52)***

−0.001 
(−3.99)***

0.020 
(18.34)***

−0.008 
(−6.61)***

Oil prices(t) −5.894 
(−16.50)***

15.003 
(16.75)***

−0.252 
(−4.68)***

2.085 
(10.18)***

−2.611 
(−11.41)***

Non-oil GDP(t) −2.596 
(−11.16)***

7.533 
(13.12)***

−0.650 
(−19.15)***

1.866 
(13.70)***

−1.700 
(−11.43)***

Deposits(t) 0.972 
(5.75)

1.363 
(3.05)***

−0.331 
(−13.22)***

−0.666 
(−6.27)**

−0.742 
(−6.88)***

VAR models are estimated by GMM. The reported numbers show different coefficients of regressing row variables on 
the lags of column variables. Heteroskedasticity adjusted t-statistics are between parentheses. ***, **, and * indicate 
significance at 1%, 5%, and 10% level, respectively. 
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