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This study aims to investigate the effect of macroprudential 
regulation on banks’ profitability during financial crises, to find 
out whether the instruments of the Central Bank of Jordan (CBJ) 
enhance the performance of the Jordanian banking sector in 
terms of increasing banks’ profitability and reducing banking 
sector exposure to financial crisis vulnerability. The sample of 
the study consists of twelve listed banks in Jordan over 
the period 2000–2018. The bank’s return on assets (ROA) was 
regressed on instruments by using the fully modified ordinary 
least square (FMOLS) method. The results had shown a slightly 
weak significant effect of stress testing (ST) on the banks’ ROA. 
Capital adequacy ratio (CAR) had no significant effect, leverage 
ratio had the deepest effect, and banks are highly leveraged 
with more debt-to-equity ratio. In addition to that, a good 
number of the banks maintain CAR, loan-to-value (LTV), and 
leverage ratios higher than the minimum limit required by 
the CBJ and Basel requirements, suggesting that the Basel 
standards did not take into consideration the particularity of 
some countries. The results also revealed that CBJ prudential 
regulation instruments are succeed in keeping the stability of 
the banking sector profitability during previous financial crises, 
but still need to enhance the level of gearing for banks against 
future shocks. 
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1. INTRODUCTION 
 
In the latest decades, worldwide financial systems 
have witnessed many numbers of financial crises.  
In 2020 and still many countries are facing serious 

pressure and problems of bank failures, especially 
during crises; hence, attention is needed for more 
appropriate regulation instruments to improve 
the performance of banks and their contribution to 
financial systems. 

https://doi.org/10.22495/cgobrv7i2sip4
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Most central banks can use different 
macroprudential regulation instruments that reduce 
the losses banks may expose to during the crisis, 
like capital adequacy ratio (CAR), leverage ratio, 
debt-to-income (DTI) ratio, loan-to-value (LTV) ratio, 
and upper limits on loan growth. Many of these 
instruments are binding, while in other cases they 
can be implemented according to financial situation 
circumstances. At the same time, the focus on 
individual institutions’ (microprudential) needs  
to be complemented by a system-wide view 
(macroprudential regulation) (Allen & Gale, 2009), 
taking into account general equilibrium effects to 
achieve resilience of a financial system. 

In Jordan, banks play a major role in economic 
development. The regulator, the Central Bank of 
Jordan (CBJ), aims to ensure financial stability 
through its policies including prudential regulation 
instruments, with high monitoring and control of 
banks’ key performance indicators (KPIs) affected by 
systematic and unsystematic risks. Examples of such 
KPIs are profitability, liquidity, non-performing 
loans (NPL), and credit growth rate (CGR).  

Although prudential regulations have been in 
place to help the CBJ in regulating the banking 
practices in Jordan, the problem of facing a low 
profitability growth rate during the financial crises 
has continued to be one of the major concerns.  
As a result, much attention is required for finding 
appropriate ways to improve the performance of 
banking systems. Indeed, banking prudential 
regulation and supervision are considered major 
components that mitigate the effect of the financial 
crisis.  

This research aims to investigate how 
macroprudential regulation instruments affect 
the banking sector’s return on assets (ROA) during 
financial crises, to find out whether the CBJ 
macroprudential regulation instruments enhance 
the performance of the Jordanian banking sector in 
terms of increasing the bank’s profitability. In 
addition, to find out if Basel I, II, and III reforms and 
standards are appropriate for reducing the banking 
sector’s exposure to financial crises, and updates 
according to the economic and political situation of 
the country. 

The study is based on panel data analysis 
covering the period 2000–2018. More specifically, we 
consider the effect of four major macroprudential 
regulation instruments, stress testing (ST) 
instrument, LTV ratio, CAR, and leverage ratio, on 
the bank’s ROA as a key performance and 
profitability indicator of the banking sector.  
 

2. LITERATURE REVIEW 
 
Several works of literature have been conducted on 
the effect of macroprudential regulation instruments 
on banks’ profitability, but the results of these 
studies were inconsistent with debates. 

In 1980, Bank for International Settlements 
(BIS) introduced the first related study in 
the literature; the study explored the importance of 
prudential capital regulation on banks’ behavior. 
After that, several studies have been focused on 
developed countries’ banking systems by studying 
the experience of the US and European banks 
(Shrieves & Dahl, 1992; Aggarwal & Jacques, 2001; 
Rime, 2001) and Asian banks (Zhang et al., 2008; 

Awdeh et al., 2011). In general, these studies 
introduced the question of banks’ performance 
concerning microprudential and macroprudential 
regulation. 

Berger et al. (1995) conducted a study, utilizing 
data from US banks during the period 1983–1989. 
The study aimed to prove that higher capital results 
in a higher after-tax ROE and ROA. The result 
disclosed that the book values of capital adequacy 
ratios positively related to ROA and ROE, and this 
relationship is statistically and economically 
significant. Jacques and Nigro (1997) explored 
the effect of the risk-based capital requirements on 
bank profitability, they found that the regulatory 
risk-based capital had an adverse effect on portfolio 
risk and bank profitability for banks that 
encountered regulatory risk-based standards. They 
also suggested a negative relationship between 
banks’ capital and risk exposure at the beginning  
of applying capital standards, because the 
undercapitalized commercial bank can meet  
the risk-based requirement by increasing capital, to 
decrease portfolio risk, but this also reduces 
profitability. 

Several recent pieces of literature estimate 
the costs and benefits of macroprudential regulation 
and have examined the response of banks’ behavior 
to changes in prudential standards. Some studies 
argued failures that lead to fire sales, and lending 
constraints by pro-cyclicality measures of the risk-
weighted asset (Hanson et al., 2011; Goodhart et al., 
2004; Basel Committee on Banking Supervision 
[BCBS], 2011). 

Kerwer (2005) asserted that the increase in 
minimum capital requirements to reduce the risk of 
banks leads to an increase in banks’ profitability in 
India. They suggested that banks with higher capital 
requirements have the ability to face unexpected 
losses easily and have reduced cost-borrowing 
capital, which reflects on their profit levels. 
(Goodhart, 2008; Aiyar et al., 2015) argued that 
the widespread use of macroprudential regulation is 
aimed at reducing systemic risks, yet the use of 
national sector-based measures may be subject to 
a boundary problem, causing substitution flows to 
less regulated parts of the financial sector. At 
the same time, Nier et al. (2008) suggested that 
higher capital levels in a network have high levels of 
interbank connectivity, which can increase resilience 
against contagious defaults. 

Jokipii and Milne (2008) conducted a study in 
Europe. They examined if banks’ capital 
modification costs impulse on banks to build a great 
capital buffer can cause a slow speed toward target 
levels. They conclude that the introduction of 
the Basel II accord will face some challenges given 
its potential ―pro-cyclical‖ impact on bank capital 
adequacy. Their findings suggested a negative co-
movement of capital buffers with the economic cycle 
in the case of larger commercial banks in recession. 
In contrast, small banks increased their capital levels 
during the economic upturn.  

Kodres and Narain (2009) explored the responses 
of the private and public sectors to the crisis 
outcomes. They found that the prudential regulatory 
reforms raising bank costs and regulatory policies 
are moving the overall financial system to a lower 
point on the risk-return trade-off lowering risks, and 
thus, lowering sector profitability.  
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Recently, a number of empirical researches 
have tried to estimate the impact of prudential 
regulation instruments on a sample of countries 
from different regions, notwithstanding the 
challenge of regulation measures, most of this 
empirical literature suggests that some individual 
macroprudential instruments, such as DTI and LTV 
ratios, have been effective restrain excessive credit 
and asset price growth. Lim et al. (2011) investigated 
the impact of macroprudential instruments in 
46 countries, by estimating the impact of individual 
instrument straining in reducing the pro-cyclicality 
of financial risks. They found that many of the most 
used instruments contributed to lowering systemic 
risks. 

Hanson et al. (2011) provided evidence that 
leverage restrictions may not reduce risk. Even if 
the risk of individual assets remains constant, bank 
financial managers are incentivized into choosing 
assets with more highly correlated returns. Hence, as 
this argument goes leverage ratios may encourage 
banks to increase the riskiness of their asset 
portfolio not reduce it, a classic Goodhart’s law 
result.  

Kuttner and Shim (2012), exploring indices of 
housing-related measures for 57 countries in  
1980–2011, found that macroprudential policies are 
effective in dampening housing prices and credit. 
Angelini et al. (2012) suggested that 
macroprudential regulation has a single task, 
maintaining financial stability. It tightens its 
regulatory standards too much in response to  
an adverse financial shock, imposing negative 
externalities on the monetary authority through 
a reduced profit growth rate. 

Claessens et al. (2013) found that 
macroprudential policy instruments are necessary to 
reduce overall systemic risk. They also suggested 
LTV ratio limit is an effective prudential regulation 
instrument in reducing asset growth, leverage 
growth, and growth during booming periods. In 
addition to that, they found that other instruments 
like the DTI ratio and limits on credit growth are 
also effective in reducing bank risk exposures.  

Galati and Moessner (2014) suggested that it is 
difficult to assess the effect of many 
macroprudential instruments in developed countries 
because they have been introduced only in response 
to the recent crisis, which makes it difficult to 
empirically assess their effect and transmission 
channels, and thus providing a guideline in 
the design of macroprudential instruments going 
forward. Cerutti et al. (2015) examined instruments 
targeting borrowers. They found that limits on DTI 
ratios and LTV instruments and limits on leverage 
and dynamic provisioning be effective in reducing 
credit growth.  

The available work on the effects of regulation 
is generally limited to the effect of capital structure 
on bank profitability, which will be partly driven by 
capital adequacy regulation. Results of empirical 
estimates of the effect of financial structure on bank 
profitability are mixed. Rather than using  
risk-adjusted measures as in the original Basel 
agreement, this variable is most commonly 
computed as a reciprocal measure of leverage, 
namely capital/assets (Saona, 2016). Suggested that 
this is a measure of solvency unadjusted for risk 
that has only recently become a regulatory measure 
for most countries under Basel III.  

Goddard et al. (2004) found a positive effect, 
suggesting that higher capital ratios grant banks 
greater flexibility in taking advantage of new 
business opportunities, which in turn allows for 
improved profitability.  

Topak and Talu (2017) suggested that CAR 
(equity/total assets) had a negative effect on bank 
return on average assets (ROAA) and return on 
average equity (ROAE) by using a sample of Turkish 
banks for the period 2005–2015.  

Some theories suggest that the increased 
Basel III requirements may have a positive or neutral 
impact on the bank’s performance. De Bandt et al. 
(2021) examined the effect of different capitalization 
measures on bank ROE and ROA. They based their 
study on a sample of French banks before and after 
the financial crisis in 2008. The study showed that 
an increase in the capital proportion results in 
an important increase in ROE and ROA; this positive 
relationship resulted from the operating efficiency 
factor. The result was not influenced by the method 
that the bank chooses to raise equity.  

Davis et al. (2022) estimated the effects of 
macroprudential tools like LTV, DTI, leverage ratios, 
and CAR on bank ROAA and ROAE, they found that 
DTI and tax reduced banks’ profitability, but, 
leverage and capital requirements affect positively 
small banks but negatively larger ones. 

Regulatory changes might also influence banks’ 
profitability (Gržeta et al., 2023). They examined 
the impact of two major regulatory changes from 
Basel II to Basel III on profitability and efficiency. 
They revealed that in large- and medium-sized 
banks, regulation positively affects both efficiency 
and profitability, whereas, for small banks, it 
negatively affects performance.  

Adeleke and Ibrahim (2022) estimated 
the impact of capital adequacy, leverage, and asset 
quality on the financial performance peroxide by 
earnings per share in Nigeria from 2011 to 2020. 
They found that capital adequacy has a positive 
effect on financial performance using the earning 
per share (EPS).  

Tillmann (2015) considered the impact of 
the LTV ratio and debt service-to-income (DSTI) ratio 
limits on household credit in Korea. He found 
an unexpected tightening in LTV and DSTI limits had 
a significant effect on household credit growth. 
On the other hand, Reite et al. (2022), found 
the possibility of increasing the financially 
vulnerable households when LTV regulations are 
executed only on mortgage loans. 

Tarne et al. (2022) estimated the effect of LTV 
caps for different types of agents on household 
debt. They suggested that borrower-specific LTV 
caps affect household debt differently.  

Behncke (2022) examined the impacts of 
a countercyclical capital buffer and a cap LTV ratio. 
He suggested that both instruments reduced 
mortgages. 

Recent studies in the literature focused on 
the effects of macroprudential policy on aggregate 
macroeconomic variables such as total credit in 
the economy, asset prices (particularly housing 
prices), and leverage ratios. For example, Akinci and 
Ohmstead-Rumsey (2018) showed that tightening 
macroprudential regulation instruments are 
associated with lower bank credit growth, housing 
credit growth, and house price inflation. Similarly, 
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Juliana et al. (2020) examined the effects of 
macroprudential regulation on credit, based on 
results from 58 empirical studies. They argued that 
a constriction of macroprudential regulation 
instruments had a significant impact on credit 
growth, with robust effects caused by liquidity 
instruments, also bounds on LTV and DSTI ratios 
produce the same effects on reducing mortgage 
credit growth. 

On the adoption of both microprudential and 
macroprudential regulation instruments, Ayyagari 
et al. (2018) used a combination of balance sheet 
data, they found that these instruments are 
associated with lower credit growth and ROA. These 
effects are especially significant for micro, small, 
and medium institutions and young, suggesting that 
these instruments can enhance financial stability.  

More recently, Alam et al. (2019) aimed towards 
evaluating macroprudential regulation instruments’ 
response to financial risks. Based on banks’ 
empirical data they quantify the impact of a one-
percentage-point change in LTV limits on household 
credit and house prices, from various sources by 
covering 32 countries in advanced and emerging 
economies from January 1990 to December 2016, 
which allows quantifying the effects of many 
instruments in a precise method. They found that 
macroprudential regulation shocks have effects on 
the price level, real gross domestic product (GDP), 
and credit. 

Davis et al. (2020) empirically investigated 
the effect of prudential regulation instruments such 
as the DTI and LTV ratios on ROA and ROE in both 
developing and developed countries’ banks’ 
profitability and credit growth. They found 
the effect of macroprudential regulation on banks’ 
profitability varies between advanced and emerging 
financial systems with small variances also apparent 
between retail and other types of banks.  

In the light of the Basel standard impact on 
banks’ profitability, Ben Naceur et al. (2018) 
explored the effects of Basel III liquidity and capital 
standards on banks’ profit, the findings showed an 
adverse impact of capital ratios on high lending 
growth banks, and small banks support their 
financial resilience when spreading retail and 
commercial lending operations. They argued that 
banks increase their leverage ratios when permitting 
riskier loans, and increase illiquid assets. They 
exposed that leverage ratios have a positive impact 
on banks’ profitability, and credit growth. Obadire  
et al. (2022) examined the impact of Basel III 
regulations on the efficiency of African banks, after 
the 2008 crisis. They found that a capital buffer 
positively increases banks’ profitability and 
efficiency, reduces economic shocks, and affects 
banks’ strategies.  

Gaganis et al. (2021) investigated the effect of 
macroprudential regulations on banks’ profit of over 
3000 banks in over 130 countries, they found that 
macroprudential regulation reduces bank ROA. 

This study contributes to the current finance 
literature, examining the effect of macroprudential 
regulations by using data from Arabic countries 
(Jordan), whose financial market is not efficient. 
Jordanian banks applied different prudential 
regulation instruments on both micro and macro 
levels, this mainly aims to improve banks’ resilience 
and reduce the systemic risk of the financial system. 

Therefore, this study differs from the previous 
studies conducted on Jordanian listed banks by 
specifying the analysis of the effect of CBJ 
macroprudential regulation instruments on 
the banking sector ROA. To date, empirical evidence 
on the association between macroprudential 
regulation instruments and bank ROA is limited and 
focused on developed countries. 

The purpose of this research is to evaluate 
the effectiveness of implementing such instruments 
on the performance of Jordanian banks. Following 
Houston et al. (2010) and Beck et al. (2013), Gaganis 
et al. (2021), we estimated the dependent variable 
(ROA) by the ratio of net income to total assets. In 
particular, total assets consider as a control variable 
proxy for bank size (Size), since banks with different 
sizes have different degrees of ROA (Elsas et al., 
2010; Yuan et al., 2022). The independent variable, 
stress testing (ST), is an important risk management 
instrument that is used by banks as part of their 
internal risk management and, through the Basel II 
capital adequacy framework (BCBS, 2009). 
The independent variables CAR, LTV, and leverage 
ratios are proxies for macroprudential regulation 
instruments as proposed by Matutes and Vives 
(2000), Hellmann et al. (2000), Laeven and Claessens 
(2004), and Agoraki et al. (2011), considered 
the effect of previous prudential regulation 
instruments on bank profitability. 

The capital measurement system commonly 
referred to as the Basel Capital Accord was approved 
by the G10 Governors, then executed by banks in 
1988. The Accord called for decided the minimum 
ratio of capital to risk-weighted assets of 8% to be 
implemented until now. 

However, practically there are some serious 
questions regarding the effectiveness of the above 
prudential regulation instruments in monitoring and 
controlling the banking sector, translated into 
the main hypotheses of the study as follows: 

H1: Macroprundial regulation instruments 
improve Jordanian banks’ ROA. 

H2: Loan-to-value (LTV), leverage, and stress 
testing (ST) ratios have a positive significant effect on 
the ROA of the Jordanian banking sector. 

H3: Capital adequacy ratio (CAR) does not have 
a significant effect on the ROA of the Jordanian 
banking sector. 

Central banks can use macroprudential 
instruments to restrain the losses banks may incur 
during the crisis (Claessens et al., 2013). In this 
context, macroprudential instruments, such as 
countercyclical capital buffers, LTV ratio, leverage 
ratio, and ST ratio, have become increasingly 
common among banks in addition to the supervisory 
toolkit. However, the effect of these prudential 
instruments on banks’ performance is still an open 
question (Svensson et al., 2012). This led to 
the following hypothesis: 

H4: The macroprudential regulation of 
the Central Bank of Jordan reduces the banking 
sector’s exposure to financial crisis vulnerabilities. 

At the end of 2013, the CBJ implemented 
Basel III standardized approach to calculate CAR. 
In this regard, it is worth mentioning that the value 
of CAR and the Tier 1 capital ratio are very close to 
each other, which implies that the bulk of banks’ 
capital in Jordan is the core capital (the minimum 
amount of capital that the bank must have on hand 
to comply with the CBJ instructions). Bank 
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regulators decide this ratio to ensure credit 
discipline to protect depositors and promote 
stability and efficiency in the financial system to 
stand against and reduce systematic and 
unsystematic risks. 

H5: Basel forums and regulations do not take 
into consideration countries’ differences. 

The study also controlled for business cycles 
by including GDP growth, as macroeconomic 
indicator usually develops in line with the business 
cycle (Shi et al., 2021).  

Therefore, the regression models are estimated 
as follows: 

 
                                                                                     (1) 

 
where,  
i subscript refers to a bank, and t subscript to 
a sample year;  
ROA is the bank’s return on assets ratio: net 
income/total assets;  
ST is the bank’s implementation of stress testing 
estimates by a dummy variable which is equal to 0 
for the period 2009–2018 if the bank i committed to 
Basel III and 0 otherwise;  
LEVERAGE is the bank’s leverage ratio estimated by 
Tier 1 capital (stockholders equity + RE – goodwill) /
total assets;  
LTV is the loan-to-value ratio estimated by total real 
estate credit (loans) / total value of mortgaged real 
estate;  
CAR is the capital adequacy ratio estimated by 
Tier 1 capital / total risk-weighted assets;  
NI is net income;  
SIZE is total assets, the control variable of ROA 
estimated by ln total assets;  
GROWTH is the GDP growth rate as a macroeconomic 
indicator. 
 

3. RESEARCH METHODOLOGY 
 
Multiple linear regression models were estimated by 
using E-views 10 software to the data on the effect 
of prudential regulation instruments on Jordanian 
banks’ ROA. 

The data obtained were analyzed by use of 
descriptive statistics and inferential statistics 
(statistical analysis and panel multiple regression 
analysis). 
 

3.1. Data 
 
To carry out the analysis, we collected the annual 
data of 12 listed banks in Jordan during the period 
2000–2018. The database was arranged in the form 
of a panel and was analyzed using descriptive 
statistics, and regression analysis. The collection of 
this sample was based on the availability of 
adequate information. The data were extracted from 
the annual financial reports of banks and the official 
CBJ’s website (https://www.cbj.gov.jo). 
 

3.2. Descriptive analysis 
 
The descriptive statistics for the database are 
provided in Tables 1 and 2. Based on the tables, one 
can see that the average ROA ratio over the sample 
period was equal to 1.135 about 0.183% higher than 
the median. There is a fair bit of variation in ratios 
across banks, with the highest ROA for the sample 
of the banking sector at 5.470, in contrast, 
the lowest ratios were equal to 0.012.  

 
Table 1. Sample central tendency descriptive statistics 

 
Variable No. of observations Mean (%) Median (%) Mode (%) 

ROA 228 1.135 0.952 #N/A 
LTV 228 89.893 89.388 #N/A 

CAR 228 19.214 16.970 16.000 
LEVERAGE 228 12.5 12.7 #N/A 

 
Table 2. Spread descriptive statistics 

 
Variable No. of observations Maximum (%) Minimum (%) VAR SD kurtosis skewness 

ROA 228 5.470 0.012 0.744 0.862 8.985 2.194 
LTV 228 80.220 79.165 87.729 9.366 0.256 0.275 

CAR 228 32.5 8.740 129.177 11.366 137.177 10.445 
LEVERAGE 228 31.4 3.2 0.001 0.037 2.359 0.295 

 
Outputs of Tables 1 and 2 indicate the mean 

value is a good estimator of variables in the analysis. 
For further analysis, Table 3 shows the banking 

sector’s yearly mean values of the dependent 
variable of the study. 

 
Table 3. Annual average ROA (%) 

 
Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Sample ROA  1.9105 1.867 1.87 0.95 1.56994 2.3342 1.8375 1.5575 1.5042 1.191 

Sector ROA  1.5 1.12 1.33 0.7 1.1 2 1.7 1.6 1.4 1.1 

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018  

Sample ROA  1.2875 1.125 1.25 1.3383 1.44 1.1575 1.0917 1.1 1.093  

Sector ROA 1.1 1.1 1.1 1.2 1.4 1.3 1.1 1.2 1.2  

 
The average ROA of the banking sector in 

Jordan witnessed a sharp decrease during the years 
(2001–2003) reaching 0.7% in 2003. This negative 
value was attributed to increases in banks size of 

a bank, and poor performances of four other banks 
in Jordan. That means the performance of individual 
bank affects the performance of the sector, and 
show the importance of macroprudential regulation 

https://www.cbj.gov.jo/
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to keep the financial system stable. Another obvious 
drop occurred at the end of 2009 to reach 1.1%, 
followed by a downward trend in 2009 and 2010 
because of the repercussion of the global financial 
crisis, the euro sovereign debt crisis, and the Arab 
Spring and their impact on the performance of 
foreign branches of Jordanian banks. ROA level 
remained at 1.1% until the end of 2012 then 
increased in 2013 and 2014 to reach 1.2% and 1.4%, 
respectively, because of the sizeable growth in 
banks’ profits. In the years 2015 and 2016, the ratio 

declined slightly to reach 1.3% and 1.1%, 
respectively. This decline resulted from the increase 
of tax rate on banks from 30.0% in 2014 to 35.0% in 
2015. Then the ratio witnessed an increasing trend 
to reach 1.2% at the end of 2018. For the study 
sample, ROA witnessed a sharp decrease at the end 
of 2003 to reach 0.95%, and a decline in the index 
during the period 2007–2009 due to the reasons 
mentioned above. Then it fluctuated to reach 1.093% 
at the end of the year 2018 (Figure 1). 

 
Figure 1. Annual average ROA (%) 

 

 
 

The development of the average ROA range 
between 0.7 to 1.7 across the period of the study. 
Table 4 estimates the sample means of ROA for 
the 12 banks in addition to the sector grouping,  
as well as for year intervals: 2000–2008 and  
2009–2018, to compare profitability relative to 
financial crisis synchronized by applying stress 
testing. 
 

Table 4. Average ROA time periodic segmentation 
 

Sector ROA 

2000–2008 1.383% 

2009–2018 1.48% 

Sample ROA 

2000–2008 1.124% 

2009–2018 1.197% 

 
The results provided in Table 4 showed that 

the average ROA for the sample when stress testing 
was adopted after financial crises was equal to 
1.197% with 0.073% higher than the average of 
the last period. In fact, the major problem faced by 
most banks during the period 2008-2009 was 
the shortage in bank liquidity, so it is a normal 
result. For the overall sector, results show that ROA 
for the period 2009–2018 was 1.48% higher than 
the previous period by 0.097%. 

The above tables indicate that the Jordanian 
banking sector was characterized by a stable level of 
ROA during the period of the study except for 
certain years that will be explained below.  

One of the basic requirements for every bank 
and financial institution is to keep adequate capital 
through a balance between capital and available risk 
in its assets in order to guarantee its stability.  
The Basel Capital Accord is an international 
standard for the calculation of CAR equal to 8% in 
Basel II, and 10.5% in Basel II. Table 5 presented 
the annual average CAR. The Jordanian banking 
sector had a high CAR and witnessed a continuous 
increase in it since 2009, ranging between  
15.9%–21.4% during the period 2000–2018. It is 
generally higher than the ratio set by the CBJ and 
Basel Committee of 12.0% and 10.5%, respectively. 
However, it declined during 2017 and 2018 to 17.8% 
and 16.9%, respectively. This decline resulted from 
the implementation of International Financial 
Reporting Standard Number 9 (IFRS 9) to the 2018 
financial statements to enhance the soundness and 
resilience of banks over the medium and long term 
through improving transparency and timely 
recognition of credit losses compared to 
the International Accounting Standard (IAS) 39. 

 
Table 5. Annual average CAR (%) 

 
Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Sector 14.50 15.60 16.30 15.90 17.80 17.60 21.40 20.80 18.40 19.60 

Sample 18.58 19.07 19.35 19.71 19.12 19.55 20.12 21.63 19.20 19.46 

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 
 

Sector 20.30 19.30 19.00 18.40 18.40 19.10 18.50 17.80 16.90 
 

Sample 19.11 17.22 17.95 31.20 17.61 17.71 16.83 16.06 15.59 
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The leverage ratio is another important ratio 
after the 2008 crisis. For the Jordanian banking 
sector, it is relatively high compared to the limit of 
6.0% set by the CBJ, it has taken an upward trend 
from 2009 until the end of 2012, reaching 13.31%, it 
witnessed a small decline at the end of 2013 and 
2014 and reached 12.9% and 12.46%, respectively.  
In 2015, it increased slightly to 12.7%. Jordanian 

banking sector leverage ratio data was reported at 
12.3% in 2018. These records decrease by 0.6% from 
the previous number of 13.2% for 2017. Jordanian 
bank leverage ratio data updated yearly, averaging 
11.6% from 2000 to 2018, with 19 observations. 
The yearly average leverage for the Jordanian 
banking sector in addition to the study sample is 
presented in Table 6. 

 
Table 6. Annual average leverage ratio (%) 

 
Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Sample leverage 10.1 9.9 9.8 11.3 10.8 12.8 13.5 14.3 14.6 14.10 

Sector leverage 8.6 8.5 7.2 7.5 8.9 10.5 13.2 13.3 12.9 13 

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 
 

Sample leverage 13.9 13.8 14.2 13.6 13.2 12.8 13.1 12.9 12.3 
 

Sector leverage 13.1 13.1 13.31 12.9 12.46 12.7 12.9 13.2 12.6 
 

 
Table 7 presents the yearly average LTV ratio 

for the banking sector and the study sample for 
the period 2005–2018. The LTV ratio is relatively 
high compared to the maximum limit of 85% that is 
set by the CBJ, it has taken an upward trend from 
2009 until the end of 2017, reaching 89.8%, it 

witnessed a small decline at the end of 2013, 2014, 
2015 reached 88.9%, 89.9%, and 88.8%, respectively. 
In 2016 and 2017, it increased slightly to reach 
89.4% and 89.8%, respectively with a slight drop in 
2018 to reach 87%. 

 
Table 7. Annual average LTV ratio (%) 

 
Year 2005 2006 2007 2008 2009 2010 2011 

Sample LTV 79.3 81.3 85.05 85.2 89.3 89.5 87.4 

Sector LTV 78 82.5 83.2 83.3 89.1 89.2 89.25 

Year 2012 2013 2014 2015 2016 2017 2018 

Sample LTV 89.3 89.9 89.7 89.1 89.5 89.7 88.3 

Sector LTV 89.4 88.9 89.6 88.8 89.4 89.8 87 

 
At the end of 2019, world economics witnessed 

the COVID-19 pandemic. It introduced extreme 
uncertainty around the global economic growth 
forecast, because of the unknown lasting spread of 
COVID-19 in the whole world.  

Table 8 presents the last 10 semi annuals 
Jordanian banking sector financial soundness 
indicators (FSIs) as follows: 
 

 
Table 8. FSIs of the Jordanian banking sector 

 
FSI 6/2016 2016 6/2017 2017 6/2018 2018 6/2019 2019 6/2020 

NPL 4.7 4.3 4.4 4.2 4.6 4.9 5.2 5 5.4 

Coverage ratio 76.2 77.9 73 75.4 74.1 79.3 68.2 69.5 68 

CAR 18.2 18.5 17.87 17.8 17.15 16.94 16.99 18.28 17.93 

LEVERAGE 12.7 12.9 12.9 13.2 12.6 12.6 12.4 12.4 12.6 

ROE 9.6 8.9 9.6 9.1 9.8 9.6 9.4 9.44 5.2 

ROA 1.2 1.1 1.2 1.2 1.2 1.2 1.17 1.18 0.64 

Liquidity 147.2 137.8 129.2 130.1 126.7 131.9 129.5 133.8 128.9 

Total assets growth rate 0.9 2.6 0.3 1.6 1.1 3 1.9 5.4 0.5 

Customers’ deposits growth rate 1.2 1.1 -0.4 0.9 1.6 2 0.46 4.35 -1 

Credit facilities growth rate 5 8.9 5 8 4 5.3 2.6 3.1 4.3 

 
Table 8 revealed that the pandemic has 

impacted severe effects on banks’ performances. 
The table also shows downward trends in major 
indicators of banks. By the end of June 2020, 
the banks’ profitability growths; ROA and ROE, 
sharply declined by 0.54% and 4.24%, respectively, 
compared with 2019. In addition, NPL increased by 
0.4% in June 2020. The coverage ratio was also 
decreased by 1.5% (excluding restructured and 
rescheduled loans). This might increase the bank’s 
credit risk together with the low level of 
capitalization in high-NPL banks. This increase does 
not represent the actual increase, as banks have 
postponed and restructured many credit facilities in 
2020 that are likely to falter in the future. For 
liquidity buffer, the table shows that the liquidity 
ratio decreased by 4.9% by June 2020. The customers’ 

deposits growth rate also declined by 5.35% for 
the same period. It is important to note that 
customer deposits represent the major source of 
banks’ liquidity with a high drop in customers’ 
deposits growth rate to reach -1% at the end of 
the period, indicating a shortage of banks’ liquidity 
and thus increases in banks’ liquidity risk.  
The overall results suggest that the COVID-19  
crisis represents the hardest shock that faces 
the Jordanian banking sector and is expected to put 
the banking sector under significant stress. This 
introduces the need for more stringent 
macroprudential regulation policies, and updates of 
current CBJ macroprudential instruments to reduce 
the negative effects on banks’ performance to avoid 
bank failures. 
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3.3. Regression analysis 
 
The previous results presented only a cursory 
analysis and description of the historical patterns 
and paths of the three key performance indicators 
during the study period. There are a number of 
factors that may have effects on these indicators, to 
find out the effects, the study uses panel ordinary 
least squares (OLS) regression analysis, those panel 
OLS formulas are built into statistical software. 
Stock and Watson (2003) point out that can be used 
easily for analysis purposes.  

The Hausman specification test fails to reject 
the random effects model. Therefore, the regression 
models are estimated, to find out which instrument 
has the most effect on banks’ ROAs by using eq. (1). 

The results of the stationarity test are indicated 
that the data series of size and GDP contain a unit 
root and show that the data is conclusively and 
consistently stationary in the first difference, 
therefore, we proceed to the first difference at which 
the data is stationary. The dependent variables 
panel, unit root test statistics, and critical values for 
the relevant variables are given in Table 9. 

 
Table 9. The dependent variable data series unit root tests 

 
Dependent variable Probability Levin-Lin-Chu* Probability ADF-Fisher/Chi-square Probability PP Fisher/Chi-square 

ROA 0.0196 0.0083 0.0005 

Note: * the null hypothesis that all the panels contain a unit root. 

 
The results of dependent variable I(0) tests 

indicated that ROA data series are stationary in 
three types of tests with probabilities less than 5%. 
The results of independent variables data series unit 
root tests are given in Table 10. The majority of 

probabilities for macroprudential regulation 
instruments are less than 5%, rejecting the null 
hypothesis that data series have unit roots, 
indicating that CAR, LTV, and leverage data series 
are stationary at all levels. 

 
Table 10. The independent variables data series unit root tests 

 
Independent variables Probability Levin-Lin-Chu* Probability ADF-Fisher/Chi-square Probability PP Fisher/Chi-square 

CAR 0.000 0.0129 0.0055 

LTV 0.0001 0.0000 0.0001 

LEVERAGE 0.0017 0.045 0.11 

SIZE 0.469 0.494 0.945 

NI 0.333 0.009 0.001 

GROWTH 0.0332 0.627 0.639 

Note: * the null hypothesis that all the panels contain a unit root. 

 
Both CAR and LTV data series are stationary at 

I(0) in the three types of unit root tests with 
probabilities less than 5%. Leverage data series are 
stationary in two types of tests; Levin-Lin-Chu, and 
ADF-Fisher/Chi-square. Other variables data series 

unit root tests results reported above indicated that 
total assets (SIZE) and GDP growth rate (GROWTH) 
so the study proceeds the first difference unit root 
tests for the non-stationary data series as reported 
in Table 11. 

 
Table 11. Non-stationary variables data series first difference I(1) unit root tests 

 
First difference variables Probability Levin-Lin-Chu* Probability ADF-Fisher/Chi-square Probability PP Fisher/Chi-square 

D(SIZE) 0.012 0.007 0.007 

D(GROWTH) 0.000 0.000 0.0000 

Note: * the null hypothesis that all the panels contain a unit root. 

 
The results of Table 11 indicated that the data 

series of SIZE and GROWTH are stationary at the first 
difference. The study employed the cointegration 
technique to test for the presence of long-run 
relationships among integrated variables to avoid 
spurious regression in panel data. 
 

Table 12. Residual cointegration test summary 
 

Residual cointegration test 

Model t-statistic Prob. 

ROA -6.9 0.0000 

 
The results of the cointegration test reported in 

Table 12 revealed that the variables in the models 
are cointegrated. The random effect test is also 
employed. The results are summarized in Table 13. 
 

Table 13. Redundant fixed effect test summary 
 
Variable Chi-square statistic Chi-square df Probability 

ROA 54 11 0.000 

 

The probability is higher than 5% to show a 
failure to reject the null hypothesis, and insure 
study results that the appropriate method is random 
for the regression of ROA. Cointegration regressions 
are built by using FMOLS in the models for this 
study to examine the relationships between  
the bank’s ROA and the prudential regulation 
instruments, by using data from 12 listed banks in 
Jordan for the period 2000–2018. 

The cointegration regression results analysis 
undertaken at a 5% significance level. The criteria for 
comparing whether the predictor variables were 
significant in the model was through comparing 
the corresponding probability value get and   = 0.05. 
If the probability value was less than  , then 
the predictor variable was significant. 

The estimated ROA (FMOLS) regression model 
(eq. (3)) is as follows: 
 
 
 
 



Corporate Governance and Organizational Behavior Review / Volume 7, Issue 2, Special Issue, 2023 

 
253 

                                                                           

(3) 
SE   (0.002) (1.058) (0.005) (0.016) (0.094) (0.12) (0.21)  

t   (-0.297) (5.06) (1.922) (-0.106) (11.96) (3.002) (-4.596)  
p   (0.767) (0.000) (0.05) (0.91) (0.000) (0.003) (0.000)  

           
R² ≈ 60.8%, adjusted R² ≈ 57.2%  

 
From the above regression model holding all 

the other factors constant, ROA measured by  
the efficiency and effective implementation of 
macroprudential regulation instruments from their 
corresponding predictor values probability were 
equal or below 5%. The sample overall regression 
results of ROA showed that LEVERAGE, LTV, NI, and 
dummy variable (ST) are statistically significant 
positive coefficient signs. On the other hand, 
a negative relationship cleared by a negative 
coefficient sign between ROA with CAR, GROWTH, 
and SIZE, only size was statistically significant with 
probability. Similar to the study results, Topak and 
Talu (2017), suggested that the CAR (equity/total 
assets) had a negative effect on bank ROAA and 
ROAE by using a sample of Turkish banks for 
the period 2005–2015. Ayyagari et al. (2018) found 
that micro and macro instruments are associated 
with lower bank’s ROA they found that 
macroprudential policies have real effects, as they 
are associated with lower investment and 
profitability. The above results are consistent with 
hypotheses related to the effect of leverage, LTV, 
and ST on ROA, at the same time results showed 
that CAR had an insignificant impact on the bank’s 
ROA on both sector and study sample. The reason 
stands behind this is that bank’s CAR during 
the study period higher than the percentage decided 
by the CBJ. While Basel III requires banks to hold 
higher liquidity ratios along with higher capital 
ratios, the above findings of a negative relationship 
between CAR and banks’ profitability suggest that 
imposing higher capital ratios may have a negative 
effect on the efficiency and profitability of liquid 
banks. 
 

4. CONCLUSION 
 
This research aims to investigate how 
macroprudential regulation instruments affect 
the banking sector’s return on assets during 
financial crises, to find out whether the CBJ 
macroprudential regulation instruments enhance 
the performance of the Jordanian banking sector in 
terms of increase banks’ profitability to achieve 
compatibility between costs and benefits, and to 
find out if Basel committee reforms and standards 
appropriate for reducing banking sector exposure 
to financial crises, and update according to 
the economic and political situation of the country. 
More specifically, we consider the effect of four 
major macroprudential regulation instruments: ST 
instrument, LTV ratio, CAR, and leverage ratio, on 
banks’ ROA as a key performance and profitability 
indicator of the banking sector. The main finding of 
this study is that the macroprudential regulation 
instruments succeed in keeping the stability of 
banking sector profitability and showed that 
leverage, LTV, and dummy variable (ST) are 
statistically significant with a positive relationship 
with ROA. On the other hand, CAR had no 
significant effect, indicating that a good number of 

the banks in Jordan maintain a CAR higher than 
the minimum limit required by the CBJ and Basel 
requirements, LTV and leverage ratios are also 
higher than the limit decided by regulators, suggest 
that the Basel standards did not take into 
consideration the particularity of some countries. 
This holds pressure on particular capital 
requirements and suggests that banks operating in 
Jordan must reconsider the CAR and not freeze 
assets that can be reinvested to increase profitability 
and liquidity at banks. 

The LTV ratio is considered one of the most 
important ratios in managing a bank’s credit 
portfolio and must be monitored in order to 
minimize the bank’s exposure to real estate market 
risks. Since 2008, the CBJ has taken some prudential 
tools with regard to credit with households. These 
measures include a risk weight of 100% for mortgage 
loans with an LTV ratio not exceeding 80% of real 
estate value. The LTV ratio maximum limit in 
the licensed banks in Jordan averaged 85.0%. 
The actual average approximated 87.0% at the end of 
2018. This implies that despite the high limit of 
financing that the banks are allowed to provide 
house loans, banks contain higher ratios relative to 
the value of the mortgaged real estate, the reason 
that might stand beside a higher ratio is that some 
banks have additional guarantees when granting real 
estate loans. 

The results generated from the regression of 
analysis stress testing also showed a slightly weak 
significant effect on the bank’s ROA. However, 
the leverage ratio had the highest deep effect and 
those banks are highly leveraged with more debt-to-
equity ratio. Banks with high leverage are more 
exposed to default risks arising from debt contracts 
which aggravate the transmission of risks from 
the financial system to the real economy. 

A new COVID-19 economic crisis came up by 
the end of 2019. This crisis has unspecified 
economic impacts due to the spread of 
the coronavirus and the inability to control its 
spread, and it is expected to be the worst crisis that 
the global economy will face. 

Despite the problems facing banks in Jordan, 
the CBJ has taken precautionary measures such as 
delaying and restructuring the installments of credit 
facilities and requested banks to grant small, 
medium, and large companies commercial loans at 
a reduced interest of 2%. On the other side, the CBJ 
has reduced the obligatory reserve and lends to 
banks at a zero interest rate, and reduced interest 
rate. However, these measures were not sufficient to 
protect banks from the risks of the crisis, and 
the performance of banks declined significantly 
in 2020. 

The results of the first half of the year 2020 
show a proper level of banks gearing against future 
economic crises. In addition to that, the annual 
banks’ average CAR, leverage, and LTV ratios are 
higher than the limits set by the CBJ, imposing 
higher risk weights on mortgage loans in 
the calculation of capital-asset ratios, and requiring 
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larger coverage provisions on mortgage loans. 
Proper regulating instrument ratios may avoid 
wasteful use of capital and enhance financial 
institutions’ resilience by restraining asset 
substitution and risk exposure.  

Another important inference is that banks 
basically depend on their net profit to construct 
their capital buffer. Essentially, banks have to raise 
the size of their capital pillars, no matter the risk 
weights to relevant exposures, and a proportion of 
the net increase in the value of the bank assets. 
A weighted instrument ratio is simple to apply and 
monitor to eliminate regulatory arbitrage and 
the bank’s ability to restore confidence in capital 
data that was severely undermined by risk-weighted 
capital requirements and financial innovation. 

The last financial crisis exposed weaknesses in 
several aspects of stress testing schedules. Before 
the financial crisis in 2008, stress testing at some 
financial institutions was implemented as 
an isolated instrument by the bank’s risk 
department with slight interaction with the financial 
sector. Moreover, for some banks, the ST instrument 
was a yearly repeated exercise. In fact, to achieve its 
objective effectively tests can be achieved from 
the degree of an individual level up to the financial 
sector as a whole.  

Stress tests should be conducted for most risk 
types including (market, credit, operational, and 
liquidity risk). In Jordan, however, they mostly focus 
on banks’ solvency or liquidity by investigating 
whether individual banks have an appropriate 
capital buffer and adequate liquidity to meet 
regulation requirements, without considering 
the case of an undesirable scenario. They, however, 
can conduct ―generation stress testing that infer 

their recommendations by linearly aggregating 
individual bank’s results, and identifying 
macroeconomic vulnerabilities generating from 
network externalities, or liquidity dry-ups stress 
tests‖ (Borio et al., 2012, p. 18). This needs a forward 
paradigm shift, instead of just summing up 
historical analysis across individual banks. 

The Jordanian financial sector trends witnessed 
negative rating pressure for all banks after  
the COVID-19 pandemic with a growing need for 
proper CBJ prudential regulation instruments to 
reduce the future negative effects. Moreover, 
supervisors focused mainly on the risks of 
individual entities or markets without explicitly 
factoring in the potential impact on bank 
performance especially profitability. 

In fact, the current CBJ macroprudential 
instruments are traditional and underdeveloped 
with the word economic developments that affect 
the privacy of the economy in Jordan. They should 
be more updated in a way to enhance financial 
stability to can reduce the banking sector’s exposure 
to financial crises. 

The CBJ might review the cost of 
microprudential and macroprudential regulation 
instruments implementation for banks, in a relation 
to the benefits of its implementation. This can be 
achieved by developing prudential regulation 
instruments, taking into consideration the economic 
conditions in Jordan. This improvement may include 
introducing microprudential and macroprudential 
regulation instruments relate to profit recognition 
measurements, this may help banks to increase 
profitability, and increase hedge against shocks by 
reducing NPL and keeping sufficient levels of 
liquidity. 
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