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Abstract 

 

Research background: Economic freedom plays a pivotal role in ensuring the progressive 
productivity of banks. It fosters a favorable economic climate and acts as a catalyst for the 
generation of innovative ideas. In addition, economic freedom allows new domestic and 
foreign entrants in the banking sector which leads to increased competition as well as wider 
range of product offerings and thus potentially affect bank efficiency.  
Purpose of the article: This study aims to identify the effects of regulatory efficiency and 
market openness in terms of economic freedom on the bank’s productivity at three income 
levels: lower-middle, upper-middle, and high-income economies.  
Methods: A sample of 15 countries are included in the study from differing income levels. The 
study uses the data envelopment analysis (DEA) based Malmquist productivity index (MPI) 
approach to measure banks’ productivity. This non-parametric approach measures the rela-
tive efficiency of banks by considering the production change while taking into account tech-
nical efficiency change and technological change in order to capture a comprehensive view 
over time. Then, regression analysis was performed utilizing the ordinary least squares (OLS) 
approach, fixed effect (FE), and random effect (RE) panel multiple regression estimation 
methods are utilized to measure economic freedoms and other determinants’ effect on banks’ 
productivity change over time.   
Findings & value added: The results show that banks in high-income economies are more 
productive and have higher growth rates than those in upper- and lower-income economies. 
Furthermore, starting, obtaining permits, and closing businesses under business freedom have 
a detrimental effect on banks’ output, whereas the effects of labor freedom on employing, 
managing, and supervising staff members have a substantial favorable impact on banks’ 
productivity. Moreover, financial freedom and investment freedom under the market open-
ness dimension negatively influence banks’ productivity. Government intervention is re-
quired to introduce regulations that allow foreign countries to provide labor at lower wages, 
introduce tax allowances, and control inflation rates. Thus, the empirical results of this study 
will benefit regulators and policymakers in developing a system and plan to increase banks’ 
productivity based on indicators of business, labor, financial, and investment freedom. 
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Introduction 

 

Banks are vital to the financial system of individuals, businesses, and the 
economy as a whole. Banks efficiently allocate funds from savers to credi-
tors, serving as an essential moderator in the financial system (Diamond, 
2023). Savers and investors delegate the function of monitoring of these 
loans to banks who provide contracts as banks can monitor firms and their 
cash flows and thus ensuring repayment of these loans i.e. reduction of 
information asymmetry (Gorton & Winton, 2003). Borrowers on the other 
hand reduce risk taking behavior to ensure the ability to repay the loans 
given that bank monitoring resolves this conflict (a potential agency prob-
lem) (Allen et al., 2019).  They provide advanced financial services that re-
duce the cost of accessing knowledge about saving and borrowing options. 
Banks increasingly recognize that no institution can excel at providing all 
financial products and services to cater to every customer’s needs. Each 
bank strategically evaluates market entry, development, and competitive 
positioning in this context as key considerations. Therefore, as the world’s 
competition grows, service companies like banks are forced to look for 
ways to improve productivity and ensure optimal profitability. 

Productivity refers to efficiently converting inputs or resources into 
outputs or products without any waste, often by comparing performance 
across different periods. Economists summarize the technological link be-
tween inputs and outputs as a production function (Jubilee et al., 2022; 
Kamarudin et al., 2022; Llorens et al., 2020). The two major categories of 
productivity are partial and total factor productivity (TFP). The gross or net 
production ratio to single-factor input measures total productivity. For the 
same amount of resources, the increase in the TFP means generating more 
and higher profits. 

The productivity and profitability of banks are not constant, and they 
can drastically decline if they cannot maintain a good position in the mar-
ket. Banks can attempt to reduce their weaknesses and improve their 
productivity levels to maintain their sustainable competitiveness in the 
financial market by identifying possible internal and external factors like 
bank-specific characteristics, macroeconomic conditions, regulation, and 
economic freedom. Additionally, this approach can help banks maximize 
shareholder wealth and profitability, ensuring that their financial perfor-
mance remains robust and aligned with stakeholders’ interests. Bank 
productivity diverges significantly between countries, a discrepancy often 
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attributed to variations in economic environments. A body of literature 
consistently demonstrates that heightened productivity can substantially 
augment a bank’s performance and profitability (e.g., Llorens et al., 2020; 
Kamarudin et al., 2022). This finding underscores the critical link between 
productivity and financial success, prompting banks to strategize and op-
timize productivity levels to enhance their competitive position and ensure 
sustained profitability, particularly in diverse economic contexts. 

The disparities in the profitability of banks and other financial institu-
tions around the world motivated global researchers to investigate the 
main factors responsible for those consequences because they influence the 
performance that can be measured using efficiency and productivity (Doan 
et al., 2018; Addai et al., 2022; Najam et al., 2022). The literature documents 
substantial heterogeneity of profitability among the banking sector in low-, 
middle-, and high-income countries, where deterioration in profitability 
occurs with the increase in the country’s income (Dietrich & Wanzenried, 
2014; Hassan, 2020). Overall, the studies document that banks in middle 
income countries tend to have the highest level of capitalization, followed 
by low-income countries due to higher proportion of equity over total asset 
volume.  

The lower cost-to-income ratio can benefit banks in low-income econo-
mies that are advantaged on the income side because of the ability to 
charge a higher interest rate. Meanwhile, the middle-income economies 
enjoy a lower tax burden due to the lowest effective tax rate. However, 
banks in high-income economies enjoy a better credit portfolio quality and 
benefit from the advantage of allocation efficiency in the credit market than 
banks in low- and middle-income countries. Furthermore, considering the 
macroeconomic indicators, the GDP growth rates are higher on average in 
low- and middle-income countries, which suffer from higher inflation rates 
than high-income countries. Overall, the banking sector’s profitability 
worldwide has wide variation and among the reasons for the variations 
arise can be due to commercial banks work under different macroeconomic 
conditions (Bos & Kool, 2006; Akdeniz et al., 2023; Kallel & Triki, 2024), 
institutional realities (Hasan et al., 2009; Adem, 2023) and tax policies (Al-
bertazzi & Gambacorta, 2010; Horváth, 2020; Borsuk et al., 2023). 

Several studies have shown that economic freedom could significantly 
influence banks’ profitability, stability, efficiency and performance in gen-
eral (Abbas & Ali, 2022; Al-Gasaymeh, 2020; Asteriou et al., 2021; Defung & 
Yudaruddin, 2022; Masrizal et al., 2021; Qayyum et al., 2018; Gropper et al., 
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2015). Generally, all the dimensions of the rule of law, size of the govern-
ment, efficiency of regulations, and economic openness under economic 
freedom are significant factors that improve banks’ performance. In addi-
tion, the findings are mixed in the different regions, countries, ownership, 
and sizes. Most of the prior studies have focused on internal and external 
determinants like bank-specific characteristics, ownership, globalization, 
regulations, supervisions, and macroeconomic conditions, but they have 
not yet narrowed their focus on economic freedom, specifically regulatory 
efficiency, and market openness dimensions, to the banks’ productivity 
levels.  

The Heritage Foundation (2021) indicates an individual’s fundamental 
right to manage their property and labor under economic freedom. People 
in an economically free society can consume, spend, work, and create ac-
cording to their preferences. In addition, governments in economically free 
societies facilitate the free movement of labor, capital, and commodities 
without coercion or restriction of liberty beyond what is required to ensure 
liberty. The economic freedom index acts as a guide for assessing and tak-
ing a holistic view of economic freedom, and every sub-indicator plays an 
important role in fostering and maintaining personal and national prosper-
ity. Economic freedom is measured using 12 quantitative and qualitative 
factors classified under four broad dimensions: rule of law, government 
size, regulatory system and the open markets.  

Economic freedom is crucial to the banking system because it promotes 
a positive economic environment and encourages the development of new 
ideas. According to Chortareas et al. (2013), the greater the economic free-
dom, the better results are obtained in the economic environment and, as 
a result, better economic growth and banking efficiency. Institutions and 
government policies are closely linked to economic freedom because they 
protect people’s property and rights and empower them to do the right 
things. A higher level of economic freedom occurs when the government 
has an adequate legal structure and a robust legal compliance mechanism 
to safeguard people’s properties and rights. 

Asteriou et al. (2021) argued that there are various grounds for believing 
that economic freedom can enhance bank profitability. Claessens and 
Laeven (2004) suggested that increased economic freedom in terms of fa-
cilitating the entrance of new local and foreign entrants can increase effi-
ciency and allow for a broader selection of products, hence improving 
banking profitability. In addition, economic freedom provides more oppor-
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tunities for banks to offer their lending services and products to foreign 
financial institutions and other firms, providing better risk-return trade-
offs for the banking industry and increased portfolio diversification for 
bank loans. The stronger economy and superior business conditions 
brought on by greater economic freedom enable banks to better perform in 
terms of profitability and stability. Holmes et al. (2008) posit that the greater 
banking service demand in countries with high real incomes, due to higher 
economic freedom levels, led to high bank performance. 

Meanwhile, according to Gropper et al. (2015), political ties and state 
economic independence positively correlate with US bank performance. 
They also contend that tight bank regulations limit economic freedom and 
reduce opportunities. Blau (2017) suggested that economic freedom mini-
mizes the uncertainty of regulations and encourages free trade, which, 
when accompanied by stronger emphasis on property rights, lessens the 
chance of market shocks. This indicates the benefits of economic freedom 
for banks’ profitability and stability. More economic freedom should result 
in increased competition, thereby reducing inflation rates and a stable mac-
roeconomic environment. 

One of the key categories of economic freedom is regulatory efficiency, 
consisting of business freedom and labor freedom indices (Heritage Foun-
dation, 2021). Business freedom measures the degree of efficiency of gov-
ernment control over business. It is one of the most basic measures of eco-
nomic freedom of an individual’s ability to initiate, run, and end a business 
activity without government intervention. The quantitative business free-
dom score is based on various factors that identify how difficult it is to 
initiate, run, and end a business activity. The higher the score (100), the 
more freedom there is in business. For instance, procedure, time, and cost 
of obtaining a license are all three sub-variables that are equally weighted 
in the business freedom component, which emphasizes closing, starting, 
and operating a business.  

Labor freedom is a quantitative indicator that considers different as-
pects, including the legal and regulatory system of the labor market like 
laws of the minimum wage, laws prohibiting layoffs, severance provisions, 
and observable regulatory limits on hiring and hours worked. Market 
openness is composed of investment freedom and financial freedom indi-
ces. Investment freedom is an open and free investment climate that pro-
motes increased economic growth, productivity, and job development by 
providing full entrepreneurship opportunities and incentives, and there 
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will be no restrictions on investment capital flow. Meanwhile, financial 
freedom is both a measure of banking performance and a measure of the 
independence of the financial sector from government control and inter-
vention. The closer the score to 100, the higher the level of financial free-
dom in a business environment. 

The existing literature indicates research gaps that are discussed as fol-
lows. First, most of the previous studies have predominantly concentrated 
on bank profitability, stability, and efficiency for banks’ performance, and 
few focused on bank productivity. Second, numerous researchers have 
broadly explored economic freedom’s impact in the broader economy, but 
limited studies have been conducted on the banking sectors (e.g., Bergh & 
Karlsson, 2010; Altman, 2008; Heckelman & Knack, 2009; Sufian & Habibul-
lah, 2010a; 2010b). Recently, several studies have taken the initiative to 
investigate the impact of economic freedom on bank performance (e.g., 
Abbas & Ali, 2022; Al-Gasaymeh, 2020; Asteriou et al., 2021; Defung & 
Yudaruddin, 2022; Gropper et al., 2015; Masrizal et al., 2022). Third, most 
prior scholars have investigated the overall economic freedom on the per-
formance of banks. Finally, the impact of the specific dimensions of eco-
nomic freedom on bank productivity is conspicuously absent in the litera-
ture. Accordingly, this study provides novel empirical evidence on the 
effects of regulatory efficiency and market openness under the dimensions 
of economic freedom on bank productivity at three levels of income econ-
omies: lower-middle, upper-middle, and high-income economies. 

In summary, this study investigates the different levels of bank produc-
tivity and the impact of regulatory efficiency and market openness under 
economic freedom on bank productivity in lower-middle, upper-middle, 
and high-income economies. Our study provides a comparison between 
these countries’ determinants of bank productivity changes between the 
observed period from the perspective of economic freedom which captures 
the impact of liberty and free markets on the ability banks to increase 
productivity. This is based on the notion that economic progress is often 
seen to have a positive correlation to economic freedom and banking insti-
tutions play a key role in promoting and enabling economic progress. The 
method employed allows the capturing of the effect over time and thus 
provides a comprehensive view of the banking sectors performance over 
time.  

The findings provide the opportunity to understand potential opportu-
nities as well as challenges arising from economic freedom in the ad-
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vancement of economic progress. The current study utilizes two compo-
nents of the regulatory efficiency measure, namely the business freedom 
and labor freedom. Business freedom captures the degree of state interven-
tion in business as well as barriers arising from regulations which impede 
the success of entrepreneurial activities. Labor freedom, on the other hand, 
captures the ability to contract freely which influences productivity leading 
to sustainability of banking institutions in the context of our study. Fur-
thermore, the current study employs two components of market openness 
which are financial freedom and investment freedom. Financial freedom 
promotes the openness of the banking system which in turn encourages 
competition among banks in their role as financial intermediaries and leads 
to productivity. Investment freedom measures the potential returns for risk 
taking which is supported by transparency as well as equity and thus leads 
to potential innovation arising from competition. It captures on the ease of 
capital movement within and across borders which leads to increased effi-
ciency in resource allocation and thus heightened productivity. Thus, these 
four measures contribute by providing an understanding on the impact of 
both aspects of economic freedom on bank productivity and contributes to 
the literature given the gaps above. From the regulatory perspective our 
study aims to highlight potential gains for countries with homogenous 
economic characteristics as discussed above by enhancing economic free-
dom to encourage entrepreneurial activity as well as ensure the ability of 
the banking sector to promote sustainable economic growth.  

 Fifteen countries from Asia and the MENA region (Iran, Oman, Qatar, 
Bahrain, Egypt, Bangladesh, Jordan, Indonesia, Lebanon, Kuwait, Pakistan, 
Malaysia, Singapore, Saudi Arabia, and the United Arab Emirates) have 
been selected over the years 2011–2021. Given the period selected and the 
potential bias arising from the pandemic, we account for such impact in the 
methodology whilst discussing the implications in the results section. The 
selection of these three tiers is guided by the potential homogeneity in the 
development of regulatory and financial infrastructure as well as markets, 
which affects the productivity measures across the tiers. Low-income coun-
tries are excluded given that productivity changes over time would be po-
tentially skewed due to lower cost-to-income ratio and marginal incre-
ments in any input variable may lead to outsized gains in productivity 
changes over time due to the marginal effect. The data envelopment analy-
sis (DEA) is used in conjunction with the Malmquist Productivity Index 
(MPI) approach was used to measure the bank productivity level under the 
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first stage. Meanwhile, ordinary least squares (OLS), fixed effect (FE), and 
random effect (RE) panel multiple regression estimation methods are uti-
lized to analyze the effect of economic freedom dimensions and other de-
terminants on banks’ productivity in each and overall levels income econ-
omies. 

The following is the format of the rest of the paper: The literature re-
view provides the variables of the investigation. The methodology section 
delves into the study’s techniques and factors. Results and discussion sec-
tions provides the empirical results, explores the findings whilst discussing 
the implications. .Finally, the conclusion section encapsulates the main 
findings whilst discussing the contributions, policy ramifications as well as 
highlighting limitations which lead to potential future research avenues 
arising from the findings.  

 
 

Literature review 

 

Recent studies have examined the different levels of bank profitability, 
stability, and efficiency for the banks’ performance across countries by 
investigating several issues like bank characteristics, macroeconomics, reg-
ulatory capital, trade openness, income diversification, and country income 
levels.  

Najam et al. (2022) examined the impact of income diversification on 
ASEAN banks’ financial sustainability in 2008–2019. The results uncover 
that income diversification increases the bank’s financial stability, which is 
measured by return on assets in the overall countries. The results are simi-
lar to those by Addai et al. (2022), who found that income diversification 
has a significant positive impact on the performance of banks and are con-
sistent with the studies on EU banks and emerging markets.  

 
The role of regulatory efficiency 

 
Basel capital requirements increase bank risk protection, which enhanc-

es the banks’ efficiency (Bitar et al., 2016; Haque & Brown, 2017; Veera-
moothoo & Hammoudeh, 2022). In contrast, according to Mateev and 
Bachvarov (2021), the private interest view contributes to the stringent cap-
ital requirements and supervision that affect banks’ productivity, since the 
private interest view could refer to endorsing bank regulations to maximize 
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a specific group of investors’ interest. However, Hassan (2020) discovered 
mixed findings on capital requirements for North and Latin American bank 
performance, implying high capital’s potential contribution to positive 
results, because banks operating in these nations have reputational and 
confidence gains that balance capital reserve losses.  

According to Hassan (2020), Nayak (2021), and Rahman et al. (2021), 
bank regulatory and trade openness of banks could significantly influence 
banks’ profitability. Hassan (2020) also suggested that regulations can be 
measured using four components: capital requirements, power of supervi-
sion, monitoring by private and market discipline, and restrictions on activ-
ity. All the regulatory components significantly influence the bank’s 
productivity growth, but the impact is mixed with different countries’ in-
come levels. Nayak (2021) suggested that strict supervision and permissi-
bility of activities will contribute to the enhanced banks’ financial perfor-
mance. However, the banks should not too stringently stick to regulations 
on capital requirements and external monitoring, because this will lead to 
low performance of the banks. Country income levels differently impacted 
banks’ profitability because of competitiveness and capital allocation; 
banks in low-income countries enjoyed higher profitability and net interest 
margins due to low competition, but banks operating in high-income coun-
tries indicated an opposite finding because of the pressure of high competi-
tion and capital allocation (Dietrich & Wanzenried, 2014). Meanwhile, Do-
an et al. (2018) suggested that ownership of state-owned and foreign-owned 
banks may affect the banks’ income diversification efficiency due to the 
fewer volatile income sources (Mateev & Bachvarov, 2021). Thus, our study 
aims to address the contention arising from the literature by investigating 
the impact of regulatory efficiency on bank performance across different 
income levels via efficiency gains over time based on the two stage meth-
odological approach employed and discussed in the methodology section 
below.  

 
Economic freedom and bank performance 

 

The findings of this rigorous analysis have revealed that incorporating 
greater trade openness lowers financial intermediation costs and improves 
bank performance (Rahman et al., 2021). Increased trade openness can give 
banks more diverse investment opportunities, ultimately providing bor-
rowers with various portfolio investment options. This matter leads to an 
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increase in net operating income and improved profitability. Furthermore, 
trade liberalization measures could stimulate fierce competition in the 
banking industry, thus cutting the cost of financial facilitation. 

Several researchers evaluated banks’ performance using the banking 
sectors’ productivity and investigate the possible determinants that can 
influence the banks’ productivity (Kamarudin et al., 2022; Jubilee et al., 
2022; Llorens et al., 2020). The productivity levels of the banking sectors in 
Spain are different due to the Great Recession (Llorens et al., 2020). The 
empirical results exhibited that banks with regressive productivity are like-
lier to exit than progressive productive banks, and target banks need to be 
acquired by the surviving banks to ensure their branch network grows in 
the local markets where they operate suggesting that ease of entry and exit 
plays an important role in the banking sector. This would be of particular 
interest given the approach employed in this study which measures 
productivity changes over time rather than shifts in the production frontier 
which involves the traditional DEA approach alone.  

Jubilee et al. (2022) examined the progressive and regressive nature of 
the bank’s productivity in conventional and Islamic banks for different 
country income levels (low-, lower-middle-, upper-middle-, and high-
income countries). The analysis revealed that, on average, Islamic banks’ 
productivity outperformed conventional banks, which could be explained 
by the high popularity of the stability of Islamic finance stability due to the 
trust of the Muslim population, which represents a high percentage of the 
population in Southeast Asia. Additionally, the findings show that the 
overall productivity of Islamic banks’ productivity is at a progressive level, 
and the Islamic banks in lower-middle-income countries have a larger pro-
portion than upper-middle- and high-income countries because of hybrid 
legal system’s implementation of Shariah and conventional law (Boukha-
tem & Moussa, 2018). However, conventional banks’ productivity progress 
is the highest in upper-middle-income countries, whereas banks operating 
in high-income countries indicated the lowest productivity because high-
income countries face a high overhead cost, agency cost, and greater com-
petitive pressures that lead to lower productivity (Aluko & Ajayi, 2018; 
Ghosh, 2016).  

Al-Gasaymeh, (2020) found that economic freedom could significantly 
improve the cost efficiency of countries in the Gulf Cooperation Council 
(GCC). The findings demonstrate that economic freedom improves, which 
is important for the GCC countries to attract additional investments and 
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establish a functional banking system. Furthermore, Asteriou et al. (2021) 
examined the overall economic freedom impact on bank profitability and 
stability. The empirical findings show that economic freedom significantly 
and positively impacts banks’ profitability, and their finding is consistent 
with Blau (2017) and Gropper et al. (2015). In addition, economic freedom 
enhanced the banking sector’s stability.  

The economic freedom Impact on bank profitability and stability has 
been investigated by Defung and Yudaruddin (2022), but they focused on 
small, medium, and large banks. In general, the results indicate that eco-
nomic freedom has a positive relationship with bank stability across the 
Indonesian banking sectors, and their findings parallel those of Asteriou et 

al. (2021). The economic freedom has positive impact to bank profitability 
and stability specifically in small- and medium-sized banks, and only the 
two dimensions of economic freedom (rule of law and market openness) 
were significantly and positively related to bank stability. One of the indi-
ces of market openness is financial freedom. Sufian and Habibullah (2010b) 
obtained similar results, where the positive impact on the bank’s profitabil-
ity with less government oversight led banks to have more financial free-
dom to engage in key financial operations. This encourages banks to sup-
port the private sector’s important financial activities and boost economic 
growth.  

Economic freedom also significantly moderates the relationship be-
tween regulatory capital and bank profitability (Abbas & Ali, 2022). In gen-
eral, economic freedom plays an important role as a mediator between 
bank capital and profitability, using the sample of US banks from 2002 to 
2019. Another recent scholar, Masrizal et al. (2022), examined the overall 
economic freedom impact, specifically on the efficiency of Islamic banks in 
rural areas of Indonesia. The economic freedom coefficient is positively and 
significantly related to bank efficiency and indicates lower control levels 
that could impact high bank efficiency (Sufian & Habibullah 2010a, 2010b). 
Masrizal et al. (2022) suggested that economic freedom is the secret to fos-
tering an atmosphere that supports innovation, entrepreneurship, and cy-
cles of sustainable economic growth and development. High levels of eco-
nomic independence are typically accompanied by a respectable standard 
of living and a higher GDP per capita. Moreover, high-economic freedom 
nations experience low unemployment and inflation rates, and can increase 
firms’ profit margins (Sufian & Habibullah, 2010a; Liao, 2018). Our study 
aims to contribute by resolving the gap arising from the above discussion 
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by investigating the impact of trade openness on bank performance across 
different income levels and over time due to efficiency gains.  

Thus, our study aims to provide the link between two different aspects 
of economic freedom to bank performance via the integration of data en-
velopment analysis (DEA) with the Malmquist Productivity Index (MPI) 
which provides a measurement of productivity in a holistic manner and 
captures the changes over time of bank efficiency given the ability of the 
method to capture multiple input factors which include endogenous and 
exogenous measures. The choice of this non-parametric method provides 
a flexible framework to capture the complex relationship which may be 
difficult to measure using traditional parametric approaches. In addition, 
findings from the DEA-MPI analysis could potentially provide industry 
players with the ability to benchmark their peers across markets. In the 
context of banking, efficiency is closely related to risk management, the 
findings from the analysis proxies for the ability of banks to efficiently 
manage various risks that banks are inherently exposed to. The findings 
also provide various stakeholders which include potential investors, regu-
lators, customers as well as bank managers to gain valuable insights on the 
operational effectiveness given the integrated approach adopted in this 
study, which ultimately drives competitiveness of banks as well as identi-
fying areas of improvement.  

 
 

Method 

 

In this study, a total of 314 bank sample data are collected from 15 coun-
tries (Iran, Oman, Qatar, Bahrain, Egypt, Bangladesh, Jordan, Indonesia, 
Lebanon, Kuwait, Pakistan, Malaysia, Singapore, Saudi Arabia, and the 
United Arab Emirates) to reflect lower-middle-, upper-middle-, and high-
income economies over the years 2011–2021. The selection of these coun-
tries is guided by the homogeneity of the capitalization and access to fur-
ther capitalization given the relatively smaller and less efficient capital 
markets in comparison to traditionally high-income economies such as the 
G7. In addition, these countries tend to have similar levels of government 
role within the economy especially in the context of the finance and bank-
ing industry. State-owned or linked enterprises in these countries tend to 
play a significant role within the scope of the finance and banking sector 
which would ultimately affect competition and market efficiency. In addi-
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tion, in terms of regional stability, these countries tend to face greater de-
gree of potential economic contagion effect relative to EU or G7 countries, 
given the potential for shocks arising from financial crises or geopolitical 
challenges which can ultimately impact economic freedom by affecting 
investor confidence, trade and access to markets.   

For bank-specific determinants, data are obtained from the BankScope 
database, which provides a comprehensive worldwide banking database. 
For macroeconomic conditions, data are collected from the International 
Monetary Fund because it provides the public data on macroeconomic and 
financial indicators. Data for the economic freedom index are sourced from 
the Heritage Foundation https://www.heritage.org/index/. The Gross Na-
tional Income (GNI) per capita, representing the countries level of income, 
is measured based on the World Bank’s definition sourced from the World 
Development Indicator database of 2021.  

The data of GNI of each of the fifteen countries is presented in table 1 
above.  The World Development Indicators (WDI) from the World Bank 
defines economies for analytical purposes as follows based on GNI per 
capita in US Dollars using the World Bank classification:  lower-middle-
income, upper-middle-income countries high-income countries. Table 1 
provides the classifications based on the WDI of the World Bank and the 
respective GNI per capita figures reported in the WDI database.  

 
Data envelopment analysis-based Malmquist productivity index 

 

The DEA-based Malmquist productivity index (DEA-MPI) has been ap-
plied in numerous studies to examine efficiency and productivity; thus, 
this approach will be used in the first level of data analysis to measure 
banks’ productivity. The productivity changes of banks in the upper-
middle-, lower-middle-, and high-income economies are quantified using 
the output-based Malmquist index, with the total factor productivity 
change (TFPCH) further divided into technological change (TECHCH) and 
efficiency change (EFFCH) under the DEA-MPI. Pure technical efficiency 
change (PTECH) and scale efficiency change (SECH) are affected by 
EFFCH changes.  

Two sub-indices of EFFCH and TECHCH can be written as (Fӓre et al., 
1994):  

 
  �� = ����� × 
�����                                     (1) 
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where: 
 

  ����� = Do
 t+1(x t+1,  y t+1)

Do
 t  (x t , y t )

                                   (2) 

 


����� = �� � �(� ���,� ���)
� ���(� ���,� ���)�  ×  � � �(� � ,� � )

� ���(� � ,� � )�
 � �� �                     (3) 

 
According to Fӓre et al. (1994), this equation can be used to express 

a comprehensive DEA-MPI, as follows: 
 

��(����,  ���, �� ,  �) = 
����� × !
��� × "��                 (4) 
 
or 
 

��(����,  ���, �� ,  �) = Do
 t+1(x t+1,  y t+1)

Do
 t  (x t , y t )

 ×                  
× �� � �(� ���,� ���)

� ���(�  ���,� ���)�  ×  � � �(� � ,� � )
� ���(� � ,� � )�

 � �� �                
 
The movements in the production frontier are represented by equation 

(5). The TFPCH between the two periods, # and # + 1, is represented by the 
value of ��, where ����,  ��� , indicating the most recent production points, 
corresponds to (�� ,  �), indicating the earlier production points. &� denotes 
the output distance functions. When �� is higher (lower) than 1, it implies 
positive (negative) TFP, whereas �� = 1 indicates a negligible or no change 
in productivity. Accordingly, if the index is greater than 1 for a given tech-
nology, more outputs are created at time # + 1 than at time #.  

According to Fӓre et al. (1994), the EFFCH index is further decomposed 
into PTECH (∆()*+�,,�,���   ) and SECH ((∆-./0+�,���), the mutually com-
prehensive components, as follows: 

 
  ����� = ∆()*+�,,�,��� × ∆-./0+�,���                       (6) 

 
where: 

 

∆()*+�,,�,��� = 
DVRS 

 t+1 (x 1t+1,y i
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i
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                               (7) 
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                               (8) 

 
The DEA-MPI provides additional insight into the bank’s productivity 

measurement in this study. DEA-MPI offers a perspective on measuring 
the banking system efficiency phenomenon. The transformation of cutting-
edge technology is captured by the component of TECHCH of productivity 
growth, which provides a natural measure of innovation. Accordingly, 
technology and innovation progressed in lockstep with product develop-
ment. 

The DEA-MPI analysis applies the rule of thumb by employing the se-
lected inputs and outputs (Cooper et al., 2002). The following equation ex-
presses the requirements for determining and selecting input and output: 

 

  3 ≥ 5/�65 × �, 3(5 + -)8                                     (9) 
 

where n, m, and s denote the number of DMUs, inputs, and outputs, re-
spectively. 

The DEA-MPI analysis used three inputs and two output variables. The 
input vector variables consist of x1: deposits (total deposit amount from 
depositors, investors, and financial intermediaries who deposit their mon-
ey into a bank account), x2: personnel expenses (total employee costs, in-
cluding salary, benefits, bonuses, and retirements), and x3: physical assets 
(capital, securities, property, and equipment that allow the banks to oper-
ate). The output vector variables are y1: total loans (total loans the banks 
have been able to create for their customers and financial intermediaries) 
and y2: total investments (either long-term or short-term in securities or 
bonds that will be sold or held until maturity). The results from the DEA-
MPI analysis which provides individual bank productivity scores (BPS) is 
used in the multiple regression analysis in order to regress the determi-
nants of change in productivity which includes bank specific characteristics 
as well as the main variables of interest in this study: regulatory efficiency 
and market openness.  

 
Multiple-panel regression analysis  

 

Multiple-panel regression analysis is used in the second stage of analy-
sis to determine factors influencing banks’ productivity in lower-middle-, 
upper-middle-, and high-income economies based on OLS. Furthermore, 
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the Breusch–Pagan Lagrangian multiplier (BPLM) tests the appropriability 
to perform OLS or generalized least squares (GLS) estimation analysis. In 
contrast, the Hausman test is used to identify the best FE or RE applied as 
estimate methods to overcome the heteroscedasticity and autocorrelation 
issues. Furthermore, the stepwise regression method was utilized instead 
of simultaneous regression models to avoid significant multicollinearity or 
duplicate problems. In other words, due to the significant correlation 
among some of the variables, the regulatory efficiency, market openness, 
and economic freedom variables are assessed in various regression models.  

In this analysis, the banks’ productivity scores (BPS) obtained from the 
DEA-MPI which measures the change in productivity for each individual 
bank is used as the dependent variables. The following equation estimates 
the multiple-panel regression model: 

 
9!":;� = < + =;�>?9�;� + =;�>?>�;� + =;�>?��;� + =;�>?@�;� + 

=:;�>?
A:;� ++=:;�>>!B>:;� + =:;�
��
A:;� + =:;�9&
&:;� +       (10) 
+=:;�>CA?"
A:;�+=:;�?@�
A:;�  +=;�B&!;� + =;��!@;� + =;��CD@& + E:;� 

                
where 9!":;�  measures banks’ productivity score, < is the constant term, 
=;�>?9�;� is the natural logarithm of business freedom, =;�>?>�;� is the 
natural logarithm of labor freedom, =;�>?��;� is the natural logarithm of 
financial freedom, =;�>?@�;�  is the natural logarithm of investment free-
dom, =:;�>?
A:;�  is the natural logarithm of total bank assets, =:;�>>!B>:;� 
is the ratio of loan loss provisions to gross loan, =:;�
��
A:;�  is the ratio of 
equity to total assets, =:;�9&
&:;�  is the ratio of banks’ deposit total deposit, 
=:;�>CA?"
A:;� is the ratio of total loans to total assets, =:;�?@�
A:;�  is de-
fined as non-interest expense divided by total assets, =;�B&!;� is the gross 
domestic product growth, =;��!@;�  is the consumer price index whilst 
=;��CD@& is a dummy variable which proxies for the pandemic and E:;� is 
the residual term.  

In this study, two dimensions of economic freedom, namely, regulatory 
efficiency and market openness, are measured by four indices, and each 
index (business freedom, labor freedom, financial freedom, and investment 
freedom) is assigned a score ranging from 0 to 100. The increase in the val-
ue of the score means an increase in economic freedom. Nine control varia-
bles consisting of bank-specific characteristics and macroeconomic condi-
tions are applied in the equation model.  
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Results 

 

Decompositions of banks’ productivity by the income level  
 

Table 2 illustrates the geometric mean scores of banks’ productivity by 
income level in terms of TFPCH and its components, namely TECHCH and 
EFFCH, which can be further subdivided into PTECH, and SECH. The 
results for bank productivity in lower-middle-income economies are shown 
in panel A of Table 1. The study findings indicate that the banks made 20% 
(1.200) more progress in TFPCH during the investigation period. The ad-
vancement in the banks’ TFPCH was primarily attributed to the 36.4% 
(1.364) growth in EFFCH, since the TECHCH appears to have a more slow-
ly declining rate of −8.9% (0.911) over the years 2010–2021. According to the 
analysis of the EFFCH index, PECH, which represents managerial factors 
(29.6%, or 1.296) rather than the scale measured by SECH (9.8%, or 1.098), 
is the main driver of the EFFCH increase in the banks. This suggests that 
even if banks in the lower-middle-income economies have strong manage-
rial efficiency, they have not been operating on the best scale possible. 

According to the empirical data in panel B, the banks’ TFPCH in the 
upper-middle income bracket has increased by 24.6% (1.246), which is 
a faster rate of rise than the banks in the lower-middle income bracket. The 
decomposition of the TFPCH index into its EFFCH and TECHCH compo-
nents shows that the 44.3% (1.443) growth in EFFCH has mainly impacted 
the upper-middle-income banks’ TFPCH success, like their peers in lower-
middle-income. The banks appear to have had a TECHCH decline of 
−9.8%. (0.902). When the EFFCH index is subdivided into its PECH and 
SECH components, it becomes clear that managerial efficiency improve-
ments (41% vs. 12.8%) were the main drivers of the banks’ EFFCH growth. 
Data unequivocally demonstrate that banks in upper-middle-income econ-
omies have been conducting business on the incorrect scale. 

Based on the experimental observations in panel C, the TFPCH of high-
income banks has also increased by 49.2% (1.492), which is the largest in-
crease when compared to banks in lower-middle- and upper-middle-
income economies. The breakdown of the TFPCH index into its EFFCH and 
TECHCH components demonstrates that the growth in EFFCH of 70.5% 
(1.705) has contributed significantly to the banks’ TFPCH progress, and it 
displays the highest score rather than both lower- and upper-middle-
income economies. Additionally, the banks appear to have experienced 
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a TECHCH decline of −8.6%. (0.914). Since PECH’s geometric mean score 
was greater than SECH (1.623 > 1.180), banks’ EFFCH growth was mostly 
due to managerial effectiveness as opposed to scale. 

Finally, the productivity statistics shown in panel D indicate that the 
banking sector has demonstrated TFPCH progress of 27.2% (1.272), on av-
erage, in all-income-level economies. The results indicate that banks have 
demonstrated TFPCH progress, with higher TFPCH rates of 46.6% (1.466) 
in 2017 and lower TFPCH rates of 12% (1.120) in 2015. Because the rate of 
TECHCH appears to be decreasing at −8.5% (0.915) during the study peri-
od, the improvement in the entire banking industry’s TFPCH can be mostly 
attributed to the 46.3% (1.463) increase in EFFCH. The segmentation of the 
EFFCH index shows that PECH, rather than SECH, was primarily respon-
sible for the increase in the EFFCH (1.396 > 1.125). Overall, the findings 
suggest that although all banks are more managerially effective at control-
ling costs, they operate at an inappropriate scale throughout the research 
period in lower-middle, upper-middle, and high-income countries. 

 

Banks’ productivity in lower-middle-, upper-middle-, high-income, and all-income-

level economies: Analysis based on the number of banks and percentages 
 

The results of the analysis in Table 3 are based on the number of banks’ 
in lower-middle (panel A), upper-middle (panel B), high-income (panel C), 
and all-level income economies (panel D) facing progressive, regressive, 
and stagnant conditions. Referring to panel A in Table 2, the findings show 
that only 62 (38.75%) banks in lower-middle-income economies experi-
enced TFPCH productivity progress in 2010–2011, gradually increasing to 
reach the peak of 95 (55.56%) in 2013–2014. However, the productivity level 
dropped to 54 (32.24%) banks in 2016–2017. The highest figures were re-
ported in EFFCH (165 banks, or 94.29%), PECH (161 banks, or 92%), and 
SECH (123 banks, or 70.29%) in 2017–2018. However, in 2017–2018, pro-
gress productivity shows the highest number at 133 (76%) but declined to 
51 (32.08%) in 2020–2021. 

Regarding the progress of TFPCH for banks in upper-middle-income in 
panel B, the results indicate that in the overall years of investigation (2010–
2021), the total number of banks varied, and based on the findings, only 26 
banks (34.21%) in 2015–2016 reported the lowest in TFPCH progress and 64 
banks (79.01%) reported the highest in 2017–2018. The highest progress 
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figures are recorded in EFFCH (72 banks, or 88.89%), PECH (68 banks, or 
83.95%), and SECH (71 banks, or 87.65%) in the same period of 2017–2018. 

Panel C discusses the changes in banks’ productivity numbers and per-
centages in high-income economies. The observations clearly indicate that 
the number of banks in high-income economies indicates that TFPCH de-
clined from 34 banks (60.71%) in 2010–2011 to 31 banks (57.41%) in 2016–
2017, then inclined significantly to 56 banks (96.55%) in 2017–2018 and 
showed the highest number for the entire period specifically in high-
income economies. EFFCH, PECH, and SECH similarly reported the high-
est numbers and percentages of the progress of banks in 2017–2018, where 
EFFCH = 57 banks (98.28%), PECH = 55 banks (94.83%), and SECH = 51 
banks (87.93%).  

Finally, the results in panel D of Table 3 indicate that 127 banks (44.56%) 
in all-income-level economies experienced productivity growth in 2011, 
gradually to 161 banks (53.49%) in 2013–2014 before declining to 112 banks 
(37.71%) in 2016–2017. A further observation indicates that the number of 
banks at all income levels, which faced progress in EFFCH decreased from 
160 banks (56.14%) in 2010–2011 to 140 banks (140%) in 2016–2017. Alt-
hough the TFPCH progress shows a decline from 118 (41.40%) to 20 (6.37%) 
in 2017–2018, the PECH and SECH progress also exhibited a declining 
banks’ numbers and percentage from 2010–2011 to 2012–2013. Neverthe-
less, the overall trend in 2017–2018 clearly shows that these years are the 
best and boom years for all banks at all levels of income economies because 
all the progress in TFCH, EFFCH, PECH, and SECH recorded the highest 
numbers of banks and percentages. 

 

Significant differences in bank productivity by years using univariate tests 

 

Table 4 indicates a substantial mean difference between the banks’ 
productivity in lower-middle-, upper-middle-, and high-income economies 
during 2010–2021. It shows the results of parametric (t-test) and nonpara-
metric (Mann–Whitney [Wilcoxon] and Kruskal–Wallis) tests that are 
summarized in panels A, B, and C. Panel A in Table 3 shows empirical 
results that suggest banks in lower-middle-income are more productive 
(TFPCH) than banks in upper-middle and high-income economies only for 
two years (2018 and 2021). However, the difference was only statistically 
significant at 1% under both parametric and nonparametric tests during 
2018. However, in the overall years from 2010 to 2021, the results show that 
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banks’ productivity in lower-middle-income economies is lower compared 
to the upper-middle- and high-income economies and significantly differ-
ent at the level of 1% in t-test and the level of 5% in the Mann–Whitney 
[Wilcoxon] and Kruskal–Wallis tests. The findings also show that the com-
ponents of banks’ productivity, including EFFCH, EFFCH, PECH, and 
SECH scores, are lower than other income levels and significant in para-
metric and nonparametric tests, and only TECHCH shows higher but in-
significant results.  

Furthermore, panel B presents the results for banks operating in upper-
middle-income economies. It shows a high TFPCH in upper-middle-
income economies rather than lower-middle- and high-income in 4 years 
(2012, 2013, 2019, and 2020), but all findings are insignificant in all tests. In 
addition, the overall ’ear’’ results illustrate that the mean difference in 
banks’ productivity for TFPCH in upper upper-middle income is lower 
than in lower-middle- and high-income economies but insignificant in all 
tests. In the analysis of the productivity components, the TECHCH indi-
cates a higher and significant difference under the Mann–Whitney [Wil-
coxon] and Kruskal–Wallis, but none of the results for the EFFCH, PECH, 
and SECH show a significant difference. In addition, both PECH and SECH 
in upper-middle-income economies are higher than in lower- and high-
income economies. 

Finally, the results on the mean difference for banks in high-income 
economies presented in panel C revealed that high-income banks’ produc-
tivity (TFPCH) is higher in most of the years (except 2012). Most of the 
results show significance at levels 1% and 10% for the years 2011, 2017, 
2018, and 2020 under parametric and nonparametric tests. This indicates 
that banks in high-income economies are more productive than those in 
lower-middle and upper-middle-income economies due to the better quali-
ty of the credit portfolio and the allocation efficiency in the credit market of 
high-income economies. This argument has been supported by the result of 
the mean difference in the overall years, which shows that the mean differ-
ence for banks in high-income economies is higher than other banks in 
lower- and upper-middle-income economies and significant at levels 1% 
and 5% in both tests. The detailed components of the TECHCH, EFFCH, 
PECH, and SECH also appear to have a higher mean difference than all 
other components, and most of the findings are significant except for the 
TECHCH in all tests. 

 



Oeconomia Copernicana, 15(2), 507–561 

 

528 

Banks-specific characteristics and macroeconomic conditions’ impact on banks’ 

productivity 

 

Tables 5–8 show the regression analysis results of the bank-specific 
characteristics and macroeconomic conditions of banks’ productivity in 
lower-middle-, upper-middle-, high-income, and all-income-level econo-
mies. The explanatory power of the models is within expectations given 
that R squared and adjusted R squared values are consistent with empirical 
priors (e.g.: Kamarudin et al., 2022). In addition, the F statistic of the models 
is significant at 1% providing evidence of joint significance of predictors in 
the model which provide further confidence in the techniques employed to 
perform the analysis and the results provide a meaningful fit to the data.  
Using the BPLM test, the chi-square (χ²) is significant at the level of 1% in 
all models (Models 1–4) in all tables (Tables 5–8). This indicates that the 
panel data are most appropriate for use in the GLS analysis under the FE 
and RE estimation methods. Furthermore, the χ² for the Hausman test ex-
hibits significance at the level of 1% in lower-middle- and all-income level 
economies under Tables 5 and 8 in all models (Models 1–4). However, it is 
insignificant in the upper-middle- and high-income economies under Ta-
bles 6 and 7 in all models (Models 1–4). Thus, this indicates all the explana-
tions of the statistical results of the bank-specific characteristics and macro-
economic conditions to the bank productivity in lower-middle and all-
income-level economies are based on the FE estimation method, whereas 
the RE estimation will be used for the justification of the findings in the 
upper-middle and high-income economies.  

Regarding the effect of the bank-specific characteristics, the overhead 
expenses do not impact banks’ productivity due to the insignificant coeffi-
cient of NIETA at all income levels. However, the other determinants of 
bank-specific characteristics — bank size (LNTA), credit risk (LLPGL), cap-
italization (TCETA), market power (BDTD), liquidity (LOANSTA), and 
noninterest expenses over total assets (NIETA) — and macroeconomic 
conditions — economic growth (GDP), inflation (CPI) and COVID-19 years 
(COVID) — show a significant relationship with banks’ productivity in 
lower-middle-, upper-middle-, high-income, and all-level-income econo-
mies.  
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Discussion 

 
The banks’ size (LNTA) shows a favorable and significant impact on the 
banks’ productivity in lower-middle-, upper-middle-, high-income, and all-
level incomes (Tables 5–8). The results revealed that large-scale banks may 
have additional alternatives for cost-cutting and revenue growth because of 
their substantial total assets. Moreover, they are more likely to benefit from 
economies of scale, allowing them to produce more effectively than banks 
with medium- or small-scale operations (Asteriou et al., 2021). Given that 
this relationship holds across all income levels, it provides an interesting 
observation that scale plays an important role across the different classifica-
tions of income levels. Thus, confirming the intuitive view, size seems to be 
a major factor in determining bank performance in these markets and the 
effect is important over time. Larger banks are more like to benefit from 
mergers and acquisitions, portfolios of international currencies as well as 
transactions (Moudud-Ul-Huq, 2021).  

The results from Table 7 reveal a significant negative relationship be-
tween the impact of credit risk (LLPGL) and the productivity of banks in all 
four models at levels of 5% and 10% in high-income economies. The find-
ing indicates that banks in high-income economies with higher credit risk 
tend to exhibit lower productivity levels. This could strengthen the argu-
ment that banks with high credit risk will experience lower productivity 
levels since non-performing loans diminish the overall performance of 
banks due to the failure of debtors to comply with their obligations to the 
banks (Bitar et al., 2016; Haque & Brown, 2017; Veeramoothoo & Ham-
moudeh, 2022). The consistent observation across the income levels indi-
cates that risk management remains an important element in ensuring bank 
performance. It is thus imperative in ensuring bank efficiency over time 
and is important to the stability of the banking sector which is consistent 
with the findings in the literature (Siddique et al., 2021; Abdelaziz et al., 
2022)  .  

The capitalization (TCETA) provides significant positive results at the 
level of 5% for bank productivity only in upper-middle-income economies 
presented in Table 6, specifically in Models 3 and 4. The high capital levels 
reduce borrowing costs, which are predicted to lessen the risk of financial 
distress and provide more protection against negative shocks, while simul-
taneously providing more potential for better productivity levels (Hassan, 
2020). The results indicate that the growth in efficiency arising from in-
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creased capitalization is captured at the upper-middle income countries, 
which potentially arises from enhanced reputation and increased confi-
dence that outweigh losses brought about by increased capital reserves 
requirements. Our results provide additional insights into the argument 
from Mirzaei and Samet (2022) that capitalization plays an important role 
across different macro-prudential regimes. The findings also contrast the 
findings in the literature on European banks, where capital is found to not 
significantly affect banks’ performance (Adelopo et al., 2022).  

The findings across all-income-level economies point to a strong nega-
tive relationship between market power (BDTD) and bank productivity. 
Since expanding and maintaining market share may require additional 
costs and inputs, the negative link between market power and bank 
productivity over time suggests that a limited market share may result in 
higher productivity because fewer costs are involved. Our findings are in-
line with the arguments in the literature where lenders with higher market 
shares tend to charge lower loan rates (Saidi & Streitz, 2021). Additionally, 
weak competition and high costs due to banks’ large market share influ-
ence banks to ignore cost control, impairs their productivity over time, thus 
supporting the notion proposed in the literature where market power is 
a useful predictor of differences in bank efficiency (Egan et al., 2022) 

However, banks’ productivity is only significantly positively correlated 
with liquidity (LOANSTA) in lower-middle-income economies and all-
income-level economies (Tables 5 and 8). This could be due to increased 
liquidity that encourages banks to extend loans by boosting and raising 
their volumes in the market, which enables banks to increase productivity 
over time where it can be seen that there is heterogeneity in the ability of 
banks to capture gains in efficiency by the degree of liquidity which lends 
support to findings in the literature where liquidity requirements have 
a limited influence on bank performance but is rather aimed at ensuring 
stability in the banking sector (Adelopo et al., 2022).  

The reliability of the results will next be evaluated by looking at the 
macroeconomic condition factors as additional control variables. It has 
been demonstrated that the GDP coefficient can positively or negatively 
impact the productivity of banks. From one side, economic growth greatly 
and favors banks’ productivity in all-income-level economies, ranging from 
1% to 5%. (Table 8). Countries with higher per capita incomes may draw 
more deposits and produce more cash flow than countries with lower in-
comes as economic growth is proven to be a major driver of financial de-



Oeconomia Copernicana, 15(2), 507–561 

 

531 

velopment, which benefits bank efficiency (Nasreen et al., 2020). On the 
other hand, the results show that in lower-middle-income economies, the 
GDP coefficient negatively and significantly impacts banks’ productivity 
over time. Banks might face a weaker demand for their financial services, 
increased loan defaults, and consequently poorer output because of erratic 
economic growth and thus adversely affect bank efficiency when faced 
with such uncertainties in the macro-environment (Ullah et al., 2022) 

Furthermore, the inflation rate (CPI) shows a 1% negative level associa-
tion with the productivity of banks in lower-middle-income economies 
(Table 5) and all-income-level economies (Table 8). The negative sign and 
insignificant level demonstrate that banks in economies with a higher (low-
er) CPI tend to dominate at lower (higher) productivity levels. This could 
support the notion that bank management neglects to assess future unan-
ticipated inflation and execute cost adjustments properly, causing costs to 
grow faster than revenue. The literature also documents mixed findings in 
different inflationary regimes (Le et al., 2023).  

Finally, it is discovered that the impact of COVID-19 had a significant 
negative impact at the level of 1% on banks’ productivity in lower-middle, 
upper-middle-, and all-income-level economies, as shown in all tables and 
models (except Table 7). This indicates that during the COVID-19 pandem-
ic the banks’ total credit supply remained unchanged, loan loss provisions 
inclined, non-performing loans, borrowers, and banks became more vul-
nerable, stock returns declined, and undercapitalization were reasons for 
the lower productivity of banks. These findings are consistent with those of 
Hasan et al. (2009). However, in Table 7 (all models), the opposite verdicts 
reveal that COVID-19 had a positive and significant impact at the level of 
1% on the banks’ productivity in high-income economies. This could be 
due to the institutional environment and financial development system, 
larger bank size, well-diversified banks, high liquidity, the better health 
care system and low market competition (Demirgüç-Kunt et al., 2021; Hu & 
Zhang, 2021; Jubilee et al., 2022; Mateev & Bachvarov, 2021; Xiazi & Shabir, 
2022). 

 
Do regulatory efficiency, market openness, and economic freedom promote banks’ 

productivity? 

  

To address the question of whether regulatory efficiency and market 
openness in terms of economic freedom matter in determining the banks’ 
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productivity of banks in lower-middle-, upper-middle-, high-income, and 
all-income-level economies, this study included four indices of economic 
freedom in all equation models (Tables 5–8 in all Models 1–4). Business 
freedom (lnBF) and labor freedom (lnLF) indices were used to measure 
regulatory efficiency, while market openness used financial freedom (lnFF) 
and investment freedom (lnIF) indices. 

The empirical results in Tables 4” 5, and 7 indicate that business free-
dom (lnBF) coefficients are statistically significant at 1% to banks’ produc-
tivity in lower-middle, upper-middle-, and all-income-level economies. 
However, business freedom has a mixed impact on all-income-level econ-
omies. From one side, the coefficient of lnBF under Model 1 significantly 
negatively impacts banks’ productivity in lower-middle- and all-income-
level economies. The researchers found that the easier (harder) it was for 
banks to launch, run, and shut down a business, the lower (higher) their 
output. The results also demonstrate that granting banks more freedom to 
open, run, and shut down enterprises on the market lowers their net inter-
est margins. A plausible explanation is that easier access to licenses would 
lead to more competition, reducing banks’ productivity. The findings are 
in-line with similar studies, where it was found that increased competition 
makes banks less efficient (Sufian & Habibullah, 2010a; Sufian & Habibul-
lah, 2010b). 

On the other hand, the business freedom index (lnBF) described an op-
posite finding, since the lnBF shows a positive impact on the productivity 
of banks in the upper-middle- and high-income economies, but only banks 
in upper-middle-income economies show significance at the level of 1% in 
Table 5 under Model 1. This implies that the business freedom in upper-
middle- and high-income countries enables banks to easily and swiftly 
start, get licenses, and close their businesses. In fact, businesses in upper-
middle-income economies require 20 days on average to start a business 
and only 11 days in high-income economies, while the longest is in lower-
middle-income economies, which require 24 days. Thus, due to the short 
time requirement to start their business, banks manage to ensure the effi-
ciency of regulations at the optimum level to set up strategies, operations, 
and capital. Whilst our results somewhat concur to the literature (Asteriou 
et al., 2021), the variation in results provide an avenue which would require 
further investigation for future studies. According to Dietrich and Wanzen-
ried (2014) and Hassan (2020), banks in middle-income economies are bet-
ter capitalized than those in low-income economies, which indicates that 
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banks in middle-income economies are better capitalized than in low- and 
high-income countries, leading to high banks’ productivity. Thus, these 
banks are able to better capitalize from scale. However, the results suggest 
that business freedom significantly and negatively impacts banks’ produc-
tivity in all-income-level economies, as shown in Table 7, Model 1. The 
results are attributed to increased competition eroding banks performance 
(Rakshit & Bardhan, 2022).  

Considering the effect of labor freedom (lnLF), the empirical results in 
Tables 5 and 7 in Model 2 show significant positive results for banks’ 
productivity at the level of 1% in upper-middle- and all-income-level econ-
omies. The results imply that greater labor freedom contributes to higher 
banks’ productivity, since banks are given more freedom to freely employ, 
make a contract, and remove redundant labor based on their own demand. 
This will allow banks to construct their regulations on hiring, managing, 
and monitoring their own staff to ensure the staff’s quality and cost effi-
ciency and decrease corruption via supervision and regulation. The stand-
ard set by banks to train their own staff, which is not restricted by any reg-
ulations, will increase the skills and knowledge of the staff without any 
barriers. Furthermore, because of the bank’s flexibility to freely contract 
people and remove excessive labor, the bank might reduce the cost of per-
sonnel expenses, such as paying staff wages. The issue of corruption 
among the staff could be minimized or eliminated since the banks could 
apply their own standard bank regulation and supervision without any 
intervention from the physical policy, government, or labor unions. In gen-
eral, labor freedom positively impacts banks’ productivity in all-income-
level economies since banks could optimize their in-house regulations. Our 
findings lend credence to the emerging evidence in the market whereby 
labor mobility is associated with lower cost structures for the banking sec-
tor (Al-Gasaymeh, 2020). 

Turning to the impact of market openness and the dimension of eco-
nomic freedom on the banks’ productivity in lower-middle, upper-middle, 
high-income economies, and all-income-level economies, it can be observed 
from the financial freedom and investment freedom indices in Model 3 in 
Tables 4 to 7. The bank’s capacity to make independent financial decisions 
without intervention from governmental oversight and referring to Tables 
4, 5, and 7 in Model 3, the financial freedom (lnFE) coefficient is negative 
and statistically significant at 1% and 5%, respectively. Empirical results 
clearly show that financial freedom and banks’ productivity are negatively 
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related in lower-middle-, high-income, and all-income-level economies, 
and this suggests that the government should intervene in the banking 
industry to provide qualified advice on financial decisions. This kind of 
relationship implies that financial security and immunity from governmen-
tal supervision have a detrimental effect on banks’ output. Despite the tre-
mendous financial freedom provided to banks, the costs of diversification 
implementation typically outweigh the savings resulting from economies-
of-scale among banks. The increasing number of banks entering the market 
with higher levels of financial freedom could result in higher costs to ex-
ploit resources that could be physical capital, technology, or human capital 
necessary to compete effectively in the financial market. 

Government or authority intervention is required to lower costs by in-
troducing and forcing regulations to permit foreign nations to supply more 
labor at lower wages, grant a tax exemption or rate reduction to banks that 
invest in high-tech equipment, and manage competition between banks. 
This finding, however, is at odds with research findings by Chortareas et al. 
(2013), Masrizal et al. (2022), and Sarpong-Kumankoma et al. (2020), which 
suggest that banks may be more likely to adopt competitive policies when 
operating in a less constrained environment than other financial intermedi-
aries, leading to higher levels of operational and other efficiencies. Our 
findings are of particular interest given that the literature suggests the po-
tential for moral hazard leading to sub-optimal decision-making during 
crisis periods arising from government intervention in the form of govern-
ment guarantees even in markets where such problems tend to be less like-
ly to occur (Acharya, 2021) 

Finally, it can be observed from Model 4 in Tables 4, 6, and 7 that the 
investment freedom (lnIF) relationship to the banks’ productivity is nega-
tive and significant at the levels of 1% and 5%, respectively in lower-
middle-, high-income, and all-income-level economies. The negative im-
pact of investment freedom indicates greater government restrictions on 
investment and higher bank productivity. The increase in investment free-
dom influences public investors to freely make any investment without any 
regulations to comply with and to have varieties to invest according to 
their preferences, a matter that negatively impacts possible investments in 
banking industries. In addition, this finding on the impact of investment 
freedom is similar to the impact of financial freedom on banks’ productivi-
ty since more freedom given to the banking sector will contribute to lower 
productivity due to the lack of government intervention in providing pro-
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fessional advice and formulating good policies to support the banks per-
formance. Uncontrollable investment activities may lead to high default 
investment and increased inflation, affecting banks’ productivity. The em-
pirical findings obviously show that increased (decreased) government 
interference in the market boosts (declines) banks’ productivity, particular-
ly in lower-middle, high-income, and all-income-level economies. The find-
ings are consistent with Athari and Bahreini (2023) where regulatory con-
trol tends to lead to increased bank profitability.  

A monetary policy characterized by stability and reliability is important 
to the business environment. It can support firms and societies to invest 
their money, save, and implement long-term plans. However, the increased 
inflation rates not only absorb the wealth but also mismanage resources, 
distort pricing, and increase business costs. The value of a currency signifi-
cantly influences the monetary policy of a country. When a prudent mone-
tary policy is in place to contain inflation and preserve price stability, busi-
nesses can rely on market prices for their long-term investment plans. The 
government could, therefore, manage increases in the prices dominated by 
market leaders by enforcing price controls, even if stability of prices is the 
ideal situation for a free market. Should anything be investigated, the nega-
tive investment freedom would support government interference in the 
market and highlight the significance of pricing and exchange rate regula-
tions on the productivity of the banking sectors in lower-middle, high-
income, and all-income-level economies.  

In summary, regulatory efficiency and the dimension of economic free-
dom, measured by lnBF and lnLF, significantly negatively and positively 
influence banks’ productivity changes in all-income-level economies indi-
cating potential gains over time. The issue of starting, getting the licenses, 
and closing the business under business freedom negatively influences 
banks’ productivity. Meanwhile, the hiring, management, and monitoring 
the staff’s issues under labor freedom significantly and positively impact 
banks’ productivity. Furthermore, both the lnFF and lnIF indices under the 
market openness dimension significantly and negatively influence banks’ 
productivity changes across time in all-income-level economies. The gov-
ernment or authority’s intervention was needed to introduce and imple-
ment regulations that would allow foreign nations to supply more labor at 
lower wages, grant a tax exemption or rate reduction to banks that invested 
in high-tech equipment, and manage competition between banking sectors 
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to minimize costs, in addition to avoiding dumping of uninvested funds 
and controlling the increasing inflation rates.  

 
 

Conclusions 

 

This paper’s main objective is to investigate banks’ productivity levels and 
the effect of economic freedom, namely regulatory efficiency, and market 
openness, on banks’ productivity in lower-middle-, upper-middle-, and 
high-income economies in 15 countries over the years 2011 and 2021. This 
study provides two levels of analysis: at the first level, the score of banks’ 
productivity which captures changes between time periods is identified 
using the DEA-MPI approach, and parametric (t-test) and nonparametric 
(Mann–Whitney [Wilcoxon] and Kruskal–Wallis) tests are applied to test 
the significant differences in the banks’ productivity levels among the three 
levels of income. Then, OLS, FE, and RE panel multiple regression were 
utilized to analyze the effect of regulatory efficiency, market openness, 
economic freedom, and other determinants on banks’ productivity in the 
second stage.  

The result of the DEA-MPI approach showed that the TFPCH of high-
income banks has increased by 49.2% (1.492), which is the biggest increase 
compared to lower-middle-income and upper-middle-income banks. The 
growth in EFFCH of 70.5% (1.705) has significantly contributed to the 
banks’ TFPCH progress and displays the highest score rather than both 
lower- and upper-middle-income. Furthermore, the banks appear to have 
experienced a TECHCH decline of −8.6%. (0.914). Since the PECH geomet-
ric mean score was higher than the SECH’s (1.623 > 1.180), the growth in 
the banks’ EFFCH was mostly due to managerial effectiveness, rather than 
scale, according to the deconstruction of the EFFCH index into its PECH 
and SECH components. In addition, banks in high-income economies are 
more productive than banks operating in lower-middle-, and upper-
middle-income economies due to the better credit portfolio quality and 
credit market allocation efficiency in the high-income economies. This ar-
gument has been supported by the result of the mean difference in the 
overall years that shows that the high-income banks are higher than other 
banks in lower and upper-middle-income and significant at 1% and 5% in 
both tests.  
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The panel regression analysis results summarized the effect of bank-
specific characteristics: the overhead expenses do not impact banks’ 
productivity due to the insignificant coefficient of NIETA at all income 
levels. However, the other determinants of banks-specific characteristics —
bank size (LNTA), credit risk (LLPGL), capitalization (TCETA), market 
power (BDTD) and liquidity (LOANSTA) — and macroeconomic condition 
— economic growth (GDP), inflation (CPI) and COVID19 years (COVID) 
shows — a significant relationship with bank productivity in lower-
middle-, upper-middle-, high-income, and all-income-level economies. 
Additionally, as assessed by business freedom (lnBF) and labor freedom 
(lnLF), regulatory effectiveness has a considerable negative and positive 
influence on banks’ productivity in all-income-level economies.  

Looking at contributing towards the role of business freedom, our study 
finds that the matters of starting, obtaining permits, and shutting down 
businesses have a detrimental effect on banks’ output indicating that busi-
ness freedom as an important determinant in enhancing bank performance 
and the effect is evident across time given the DEA-MPI captures changes 
across the observed time period. Next, looking at the freedom of movement 
of labor, our study documents banks’ freedom effects on employing, man-
aging, and supervision of staff members have a substantial favorable im-
pact on  productivity changes across time. Furthermore, in all-income-level 
economies, the financial freedom (lnFF) and investment freedom (lnIF) 
indices under the market openness dimension tend to negatively influence 
banks’ productivity changes across the observed time period. Government 
or authority intervention is required to introduce and put into effect regu-
lations that would allow foreign countries to supply more labor at lower 
wages, provide tax breaks or rate reductions to banks that invested in high-
tech equipment, manage competition between banks to reduce costs, avoid 
the dump of uninvested assets, and control the rises in inflation rates. 

The empirical findings of this study could be valuable and have im-
portant consequences for regulators, bankers, investors, and academics in 
lower-middle, upper-middle, and high-income economies. Regulators or 
policymakers can devise measures to boost productivity, resulting in in-
creased profitability for the banking sector which could lead to greater 
resilience in times of crisis. It is clear that whilst business freedom and la-
bor freedom enhance bank performance via increased efficiency changes 
across time, financial and investment freedom impedes efficiency changes. 
Thus, our study contributes to the literature by providing the basis of mar-
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ket openness whilst ensuring robust regulatory regimes to enhance bank 
efficiency which in turn increases the access of capital for firms and thus 
leads to economic growth and prosperity.  

TFP significantly indicates a bank’s high or low profitability. According-
ly, the study findings help investors efficiently allocate their investment 
portfolios by analyzing the banks’ performance in various income-level 
economies. Finally, limited research on regulatory efficiency and market 
openness in lower-middle-, upper-middle-, and high-income exists. There-
fore, academics will be able to fill these scholarly gaps using the empirical 
findings of this study. 

The current study is limited from the perspective of considering the 
bank specific factors such as capitalization and size in tandem with regula-
tory efficiency and market efficiency in a single model. Thus, whilst our 
analysis provides meaningful insights it does not consider the joint effect of 
these endogenous and exogenous factors within a singular framework 
across the different income levels. Thus, future studies are delegated the 
task of providing a more in-depth analysis which considers the combined 
effect of these predictors of bank performance in order to capture and un-
derstand the non-additive effects as well as potential conditional effects 
that may arise. It is likely that such an analysis would provide additional 
contributions to the literature whilst improving the predictive power to 
further explain the effects observed in the context of the current study. 
Furthermore, the current study does not consider the effect arising from 
different market structures which lead to systemic risks that could under-
mine economic freedom and regulatory efficiency and thus affecting bank 
efficiency. Future studies aimed at recognizing this effect would provide 
further insights of the findings discussed in the current study. Lastly, our 
study highlights the potential for moral hazard in the banking sector aris-
ing from potential government intervention leading to excessive risk taking 
or sub-optimal decision making by the banking sector. Thus, this merits 
further investigation on the consequences of such potential especially dur-
ing times of crisis across different regulatory frameworks and governance 
structures.  
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Annex 
 

 

Table 1. GNI Per Capita 2021 of sample countries 

No Country Name GNI Per Capita 2021  (Atlas Method) WDI Classification 

1 Pakistan 1,470.00 Lower Middle 

2 Bangladesh 2,570.00 Lower Middle 

3 Iran, Islamic Rep. 3,510.00 Lower Middle 

4 Egypt, Arab Rep. 3,520.00 Lower Middle 

5 Indonesia 4,170.00 Lower Middle 

6 Jordan 4,210.00 Lower Middle 

7 Lebanon 4,970.00 Upper Middle 

8 Malaysia 10,740.00 Upper Middle 

9 Oman 17,960.00 High Income 

10 Saudi Arabia 24,030.00 High Income 

11 Bahrain 24,720.00 High Income 

12 Kuwait 34,850.00 High Income 

13 United Arab Emirates 43,590.00 High Income 

14 Qatar 62,400.00 High Income 

15 Singapore 63,000.00 High Income 

 

Source: World Development Indicator, World Bank. 
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