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Abstract

The purpose of this study is to analyze the influence of capitalization, bank size, bank age, and loan to asset ratio
(LAR) to bank efficiency in ASEAN-5 countries (Singapore, Indonesia, Thailand, Malaysia, and the Philippines).
Net interest margin (NIM) and non-net interest income (Non-NIM) were used as control variables. There was a total
of 58 banks used as a sample using a purposive sampling technique. There were two stages of the analytical method
used: data envelopment analysis (DEA) approach — to provide estimates of bank efficiency, and multiple regression
linear — consists of the statistical F-test and t-test, coefficient of determination (R2) test and the classic assumption
test. The results show that capitalization and bank age affect bank efficiency negatively, while bank size and LAR
affect bank efficiency positively. The banks are suggested to consider optimizing their capital to continue to operate
efficiently, increase their assets to be more efficient, the older banks are expected to be able to adjust to technological
developments, and the banks are also expected to increase the amount of credit by monitoring its quality to be
efficient.

Keywords: data envelopment analysis (DEA), net interest margin (NIM), loan to asset ratio (LAR), size, age,
financial system

1. Introduction
1.1 Background of the Study

Bank as a financial institution is crucial for the financial system in ASEAN-5 countries. The banking industry has a
vital role which makes them have to work effectively and efficiently to sustain in an increasingly globalized economy.
In 2015, the ASEAN Economic Community (AEC) came into force in ASEAN (Robiyanto, Hersugondo, & Chotijah,
2016). The AEC policy in the financial sector (ASEAN Banking Integration Framework (ABIF)) makes the banks
more competitive. To increase their competitiveness level, the banks strive to focus on and increase efficiency.

Various input and output indicators can be used to calculate the level of efficiency of the ASEAN-5 banking industry.
For example, total capital and total deposits are used as inputs to generate total loans and non-interest income
(Chabachib, Windriya, Robiyanto, & Hersugondo, 2019; Wahyudi, Nofendi, Robiyanto, & Hersugondo, 2018).
Non-performing loans are considered as an undesirable output. Fluctuating movements of inputs and outputs show
that there are efficiency problems in the ASEAN-5 banking industry where the efforts to reduce inputs cannot be
optimized efficiently and result in increased undesirable output. Although followed by an increase in total loans, a
large increase in NPLs as undesirable output shows that the banks had efficiency problems (Adeabah, Gyeke-Dako,
& Andoh, 2019; Atahau & Cronje, 2015; Puryandani, Kusumawati, & Robiyanto, 2020).

By focusing on expanding the amount of output produced on owned inputs, bank efficiency can be a measure of a
bank's performance. It reflects how successful banks are to transform their resources into desired outputs. Efficiency
helps banks to maintain their sustainability and be profitable by making the right business decisions to produce
optimum output. Several types of research have examined determinants of bank efficiency, for example,
capitalization, bank size, bank age, and loans to assets ratio (LAR). Pasiouras, Tanna, and Zopounidis (2007); Rahim,
Md-Nor, Ramlee, and Ubaidillah (2013) investigated determinants of efficiency such as the impacts of capitalization.
Previously, Cavallo and Rossi (2010); Pasiouras et al. (2007) found a negative correlation between bank efficiency
and capitalization. Meanwhile, Fernandes, Stasinakis, and Bardarova (2018); Mamatzakis, Matousek, and Vu (2016);
Partovi and Matousek (2019); Sufian, Kamarudin, and Nassir (2016) found a positive correlation between bank and
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capitalization. Also, Atahau, Cronje, and Majid (2019); Banna, Shah, Noman, Ahmad, and Masud (2019); Cavallo
and Rossi (2010); Fernandes et al. (2018) use the economies of scale theory and found that size and efficiency have a
positive relationship.

In several studies which used the concept of learning by doing, there was a positive correlation between bank age
and efficiency (Partovi & Matousek, 2019), and in contrast, other studies found that old banks tended to be stiff and
obsolete (Adeabah et al., 2019; Fukuyama & Matousek, 2011). On the other hand, some studies on loan to asset ratio
(LAR) by Eyceyurt Batir, Volkman, and Gungor (2017); Garza-Garc & (2012); Sufian et al. (2016) proved that the
LAR had a positive effect on efficiency and while other found the opposite (Fernandes et al., 2018; Idris et al., 2011,
Maudos, M.Pastor, Pé&ez, & Quesada, 2002).

1.2 The Importance of the Study

The aforementioned studies regarding the bank’s efficiency show different results and being held in one specific
country. This implies that there is a research gap on factors that affect efficiency and fluctuations in the input and
output of banks that need to be scrutinized. Therefore, it is important to understand the factors that affect bank
efficiency. This study will use some variables such as capitalization, bank size, bank age, and loan to asset ratio
(LAR), while the control variables were net interest margin (NIM) and non-net interest margin (Non-NIM) as
independent variables. This study also using a broader scope which is the ASEAN scope.

1.3 Literature Review

Efficiency is defined as the ratio of the sum of weighted output divided by the sum of weighted inputs (Eyceyurt
Batir et al., 2017). Its concept can be divided into two groups: technical and allocative efficiency. The company's
ability to eliminate waste to produce output in an optimal amount reflected in technical efficiency. Meanwhile,
allocative efficiency reflects management's ability to manage a mix of inputs and outputs to minimize costs.

The overall technical efficiency in the banking sector is divided into two types: scale and pure technical efficiency
(Pasiouras et al., 2007). Scale efficiency is reflected as the capability of the company at an optimal scale, while pure
technical efficiency reflects the capability of the company in minimizing inputs. The measurements can be done with
several approaches, such as:

1. Traditional Approach — uses financial ratios such as CAR and ROA owned by the company.
2. Regression Approach — uses a model of an output level as a function of the input.
3. Frontier Approach —maximizes profit or minimizes costs based on the company's best behavior.

Bank’s efficiency helps them to gain the community’s trust as a good financial institution so that they are willing to
save their money (Winarsih & Robiyanto, 2020). The government has an important role in improving the banks’
performance by formulating supportive strategies and policies. In banking efficiency, capitalization is an important
factor. It can be defined as the ratio of capital in Tier 1 and 2 to the total assets owned by banks. The greater the ratio,
the higher the level of capital to the number of assets owned. A study by Berger and DeYoung (1997) explained that
moral hazard was one of the management behaviors. It explains that banks with low capital levels tend to take higher
levels of risk because they expect high profitability.

1.4 Hypotheses Formulation

High-profit banks are expected to increase production scale which will reduce the average cost per unit so that they
can be more efficient. Besides, according to the Regulatory Hypothesis, the regulators enable the banks with low
capital to be more efficient and well managed as they find it easy to manage and monitor their credit quality and
reduce information asymmetry (Alsyahrin, Atahau, & Robiyanto, 2018; Dell'Atti, Pacelli, & Mazzarelli, 2015). This
is in line with the concept that bank capital — which is partly derived from third-party funds, aside from being able to
generate interest when disbursed — will also lead to a cost of funds if not properly managed. For these reasons, the
first hypothesis that can be proposed is that capitalization affects bank efficiency negatively. This is supported by
several previous studies such as by Dell'Atti et al. (2015); Eyceyurt Batir et al. (2017); Pasiouras et al. (2007); Rahim
et al. (2013). For this reason, hypotheses that can be proposed are as follows:

H1: Capitalization has a negative effect on bank efficiency

Besides, bank size is also one of the crucial factors of bank efficiency. It can be seen from the number of assets,
expressed in Ln Total Assets. The assets are important for banks because they must fulfill their financial needs for
credit, guarantees, currency trading and insurance securities, financial consulting, and other financial services for
customers and investors whose behavior is increasingly globalized (Salvatore, 2005). According to the economies of
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scale theory, the larger the size of the company, the lower the operating costs per unit. The decrease in operating
costs per unit happens as the production costs decrease and it is followed by an increase in the number of production
units. Therefore, the second hypothesis that can be proposed is that bank size affects bank efficiency positively. This
is supported by several previous studies such as by Banna et al. (2019), Fernandes et al. (2018), Sufian et al. (2016),
and Cavallo and Rossi (2002). For this reason, hypotheses that can be proposed are as follows:

H2: Bank size has a positive effect on bank efficiency

Also, bank age has been widely studied and found to influence bank efficiency. It reflects how long a company has
been operating. The longer the bank operates, the older the bank. According to Leonard-Barton (1992), older banks
will be more rigid in carrying out their activities or experiencing obsolescence. They tend to less innovate so that
they lose competitiveness, knowledge, and skills. As a result, they become inefficient considering that efficiency can
be used to measure the competitiveness level of one bank against another bank. Research by Loderer and Waelchli
(2010) explains that older banks would experience a decline in governance, as seen from aging assets, lower margins,
and higher costs. The decline in governance would make banks unable to manage their resources optimally, making
them less efficient. Thus, the third hypothesis that can be proposed is that bank age affect bank efficiency negatively.
This is supported by several previous studies by Adeabah et al. (2019); Fukuyama and Matousek (2011). For this
reason, hypotheses that can be proposed are as follows:

H3: Bank age has a negative effect on bank efficiency

Further, the loan to asset ratio (LAR) also influences bank efficiency. The LAR reflects the ratio of the number of
loans distributed by banks to the number of assets owned (Eyceyurt Batir et al., 2017). A higher ratio shows that the
bank performs the intermediation function properly. Sufian and Akbar Noor Mohamad Noor (2009) explained that a
positive relationship between lending activities and bank efficiency is related to the ability of banks to be relatively
efficient in managing more productive operations, so that they may be able to have lower costs. The ability of banks
to produce at a lower cost has made them able to offer more interesting loan requirements so that its market share
becomes even greater. Loans market power refers to the result of efficient operations. The higher the loan, the higher
the return rate and it simultaneously increases the scale of operation and bank efficiency. Also, a large number of
loans help the banks to be more cost-effective as the cost of managing large and small loans (auditing and notary fees)
will be relatively similar. Therefore, the fourth hypothesis that can be proposed is that LAR affects bank efficiency
positively. This is supported by several previous studies by Eyceyurt Batir et al. (2017); Garza-Garc & (2012). For
this reason, hypotheses that can be proposed are as follows:

H4: Loans to Assets Ratio (LAR) has a positive effect on bank efficiency
2. Method

There were two stages of methods used. The first stage was conducting the data envelopment analysis (DEA) method
to calculate bank efficiency and then using multiple regression analysis to see the effect of independent variables on
the dependent variable. The DEA method was used based on several considerations as follows:

1. It can produce an overall level of efficiency measurements, consisting of pure technical efficiency and scale
efficiency.

2. It can accommodate multiple inputs and outputs with a small number of samples.
It can produce efficiency measurements that are more accurate than using financial ratios such as Operational
Efficiency Ratio (OER).

4. It can compare banking markets of different sizes without imposing certain parametric functional forms within
the same constraints.

5. It does not require the research to choose functional forms concerning inputs and outputs.

The DEA method was applied based on the assumption of a variable return to scale (VRS) because the assumption of
constant return to scale (CRS) was only suitable when banks operate at an optimal scale. Furthermore, this study
used an intermediation approach because the banks used were financial institutions that functioned as institutions
distributing funds from surplus parties to parties experiencing deficits. Besides, the bank managers were more
flexible to outputs than inputs, where the input was generally limited by various government regulations. This study
used output-oriented efficiency.

Furthermore, the intermediation approach chosen also influenced the selection of inputs and outputs used to measure
bank efficiency. This study used input which consisted of total loans and total capital, while the output was the
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desired (total loans and non-interest income) and undesirable (non-performing loans) output.
2.1 Variables

There was a total of 7 variables used. They consisted of 1 dependent variable, 4 independent variables, and 2 control
variables. The dependent variable was bank efficiency measured by the DEA method. The independent variables
were capitalization, bank size, bank age, and loan to asset ratio (LAR), while the control variables were net interest
margin (NIM) and non-net interest margin (Non-NIM).

2.2 Population and Samples

The population of this study was a go-public commercial bank in ASEAN (the big five members, i.e. Indonesia,
Thailand, Singapore, Malaysia, and the Philippines) in 2014-2018. The sample was determined using a purposive
sampling technique based on the following criteria: 1) listed on the stock exchanges in their respective countries; 2)
registered in the Bloomberg terminal, and 3) had complete data in the annual and annual reports for the period of
2014-2018. There was a total of 58 banks used as samples (30 Indonesian banks, 3 Singapore banks, 9 Thai banks, 8
Malaysian banks, and 8 Philippine banks).

2.3 Data

The data used in this study was secondary data collected using the document study technique. The data was obtained
from annual financial statements published online by each bank during the study period, and the Bloomberg terminal.
2.4 Model

In the multiple regression analysis, the researchers implemented a descriptive analysis and classic assumption test
before doing multiple regression analysis. There were 2 equations used: Model 1 (without control variables) and
Model 2 (with control variables). This research used goodness of fit indices to test the control variable. There were 3

hypothesis tests: coefficient of determination, partial significance (t-test), and simultaneous (F-test) test. The
regression equations used are as follows:

Model 1 (Without Control Variables)

Efficiency = Bo + B1 Capitalization + g2 Size + 3 Age + B4 LAR+ ¢ 1)

Model 2 (With Control Variables)

Efficiency = Bo + 85 Capitalization + 86 Size + 87 Age + 8 LAR + 9 NIM + 10 Non-NIM + ¢ 2)
Where:
Efficiency = Bank efficiency
Capitalization = Level of bank capitalization
Size = Bank size
Age = Bank age
NIM = Net Interest Margin
Non-NIM = Non-Net Interest Margin
B0 = Constant
p1,..., 10 = Coefficient of each variable
£ = Error
3. Results

Table 1 shows the maximum, minimum, mean, and standard deviation values of each variable (capitalization, bank
size, bank age, LAR, NIM, and Non-NM) used in this study.

Table 1. Descriptive statistics of public-listed (commercial) banks in ASEAN

Variables N Minimum Maximum Mean Std. Deviation
Capitalization 290 .083 A79 214 .062
Bank Size (USD Million) 290 142.495 149111799.680 466319.580 1990170.756
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Bank Age (Month) 290 56 1996 611.33 370.622
LAR 290 .001 .869 .646 114
NIM 290 .006 142 .047 .025
Non NIM 290 .001 .030 011 .006
Efficiency 290 .594 1.000 .899 .089

Source: Bloomberg and Annual Reports, processed.

Table 2. shows that the net interest margin (NIM) and non-net interest margin (Non-NIM) variables have a
significance of .025 and .000 (< .05). Therefore, both variables can be accepted and used as control variables.

Table 2. Test of control variables on public-listed (commercial) banks in ASEAN-5

Unstandardized Coefficients Standardized
Coefficients t Sig.
B Std. Error Beta

Constant .844 .014 61.945 .000

NIM .459 .203 130 2.259 .025

Non NIM 2.935 .818 .207 3.589 .000
Dependent Variable: Efficiency
Source: Bloomberg and Annual Reports, processed.
Table 3. Result of F-test on public-listed (commercial) banks in ASEAN (Model 1)

Model Sum of Squares Df Mean Square F Sig.
Regression 405 4 101 15.134 .000
Residual 1.906 285 .007
Total 2.311 289

Source: Bloomberg and Annual Reports, processed.

The result of the F-test is 15.134 with a significance value of .000 (< .05). Therefore, the variables in Model 1
(capitalization, bank size, bank age, and LAR) have a significant effect on bank efficiency.

Table 4. Result of F-Test on public-listed (commercial) banks in ASEAN (Model 2)

Model Sum of Squares Df Mean Square F Sig.
Regression 180.255 6 30.042 8.239 .000
Residual 1031.901 283 3.646
Total 1212.156 289

Source: Bloomberg and Annual Reports, processed.

The result of the F-test is 8.329 with a significance value of .000 (< .05). Therefore, the variables in Model 2
(capitalization, bank size, bank age, LAR, NIM, and Non-NIM) have a significant effect on bank efficiency.
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Table 5. Result of t-test and coefficient determination on public-listed (commercial) banks in ASEAN (Model 1 and
Model 2)

Without Control Variables With Control Variables

Unstandardized Standardized Sig. Unstandardized Standardized Sig.

Coefficients Coefficients Coefficients Coefficients

B Std. Error Beta B Std. Error Beta
(Constant) .793 .043 .000 764 .041 .000
Capitalization -.342 .078 -.238 .000 -.480 .075 -.334 .000
SIZE .005 .002 133 .017 .004 .002 109 .051
AGE -4.098 .000 -.170 .002 -5.079 .000 =211 .000
LAR .237 .043 .303 .000 231 .040 .296 .000
NIM 672 195 190 .001
Non-NIM 3.995 a72 .281 .000
Adjusted RZ 171 263

Source: Bloomberg and Annual Reports, processed.

Based on Table 5., the multiple linear regression of model 1 (without control variables) can be arranged as follows:
Efficiency = .793 - .342 Capitalization + .005 Size - 4.098 Age + .237 LAR + ¢ ?3)
While the multiple linear regression of model 2 (with control variables) can be arranged as follows:
Efficiency = .764 - .480 Capitalization + 0.004 Size - 5.079 Age + .231 LAR + .672 NIM + 3.995 Non-NIM + ¢ (4)

Also, Table 5 shows that the coefficient of determination (Adjusted R?) of Model 1 is .171 or 17.1%. It means that
17.1% of the efficiency variables can be explained by capitalization, bank size, bank age, and LAR, while the
remaining 82.9% can be explained by other factors not included in the research model. Then, the coefficient of
determination (Adjusted R?) of Model 2 is .263 or 26.3%. This means that the NIM and Non-NIM as control
variables could improve the ability of the model in explaining efficiency. As much as 26.3% of the efficiency
variables can be explained by capitalization, bank size, bank age, LAR, NIM, and Non-NIM, while the rest 73.7%
can be explained by other factors not included in the research model.

Table 6. Summary of the effects of control variables

No. Description Without Control With Control Variables
Variables
Adjusted R-Square 17.1% 26.3%

Capitalization
3  BankSize

4  Bank Age

5  Loan to Asset Ratio (LAR)

Has a negative
significant effect

Has a positive
significant effect

Has a negative
significant effect

Has a positive
significant effect

Has a negative
significant effect

Has a positive
significant effect

Has a negative
significant effect

Has a positive
significant effect

Source: Bloomberg and Annual Reports, processed.

4, Discussion

The results of the t-test show that capitalization has a negative and significant effect on bank efficiency. The greater
the level of bank capitalization, the lower the bank efficiency. It happened because public-listed (commercial) banks
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already had a high level of capitalization. Therefore, greater capitalization would cause difficulties in management
and make banks inefficient. The banks with low capital would take a higher level of risk, expecting higher
profitability. A higher rate of return would increase the scale of operation, making the banks to be more efficient. The
results of this study are in line with Dell'Atti et al. (2015); Pasiouras et al. (2007); Rahim (2017); Rahim et al.
(2013).

Besides, the t-test also proves that bank size has a positive and significant effect on bank efficiency. The greater the
bank size (reflected by several assets owned), the more efficient the bank. It happened as banks with large assets
would tend to enjoy the cost advantage of economies of scale. It was also consistent with the economies of scale
theory that when a company has a larger size, the operating costs per unit will be lower. The results of this research
are in line with previous studies conducted by Banna et al. (2019); Cavallo and Rossi (2010); Fernandes et al. (2018);
Sufian et al. (2016).

This study also proves that bank age has a negative and significant effect on bank efficiency. The older the bank, the
less efficient the bank would be. It was because older banks generally had a rigid tendency that caused the loss of
competitiveness, skills, and obsolescence as they did not innovate. The loss of competitiveness caused them to
become less efficient, where efficiency could be used to measure competitiveness. Also, the older banks generally
experienced a decline in governance reflected by older assets and slow margin growth so as not to be able to
optimize their resources which caused banks to become inefficient. The results of this study are following previous
studies conducted by Adeabah et al. (2019).

Furthermore, the results of the t-test show that LAR has a significant positive effect on bank efficiency. The higher
the loans, the more efficient the bank would be. This was because the loans were the main product of banks. A higher
level of loans distributed resulted in a greater return rate and it implied that the loans did not have a high risk.
Increasing the return rate on these assets would increase the scale of production and make the banks more efficient.
Also, larger loans helped the banks to be more cost-effective as the management costs of large and small loans would
be similar (audit fees and notary leases). Therefore, the banks would be more efficient if the loan was getting bigger.
The results of this study are consistent with Eyceyurt Batir et al. (2017); Garza-Garc & (2012).

The results of the t-test show that capitalization affects the efficiency of go-public (commercial) banks in ASEAN
negatively. The banks with large capital would generally experience difficulties in managing it, resulting in a large
cost of funds and impacts on decreasing efficiency. This study also proves that bank size affects bank efficiency
positively. The greater the number of assets owned by the bank, the more efficient the bank would be. This happened
due to the cost benefits from economies of scale. However, it was found that bank age affects bank efficiency
negatively. The older the bank, the less efficient the bank would be. It was because the older banks tend to be rigid,
experienced obsolescence over technology compared to younger banks, and experienced a decline in governance.
Further, the results of the t-test also show that the loan to asset ratio (LAR) has a positive and significant effect on
efficiency. The higher the number of loans, the more efficient the bank would be as the banks would get a higher rate
of return on assets. This simultaneously would increase the scale of production and help the banks to become more
efficient.

Based on the results of this research, there are several suggestions for banks. First, the banks are suggested to
consider optimizing their capital to continue to operate efficiently. Second, the banks are also suggested to increase
their assets to be more efficient as they enjoy the benefits of economies of scale. Third, the older banks are expected
to be able to adjust to technological developments so they can manage resources more optimally and be more
efficient. Finally, the banks are also expected to increase the amount of credit by monitoring its quality to be
efficient.

There are also several limitations to this study. First, the Adjusted R-Square value of this study is still relatively low
at only 26.3%. This means that there are still 73.7% of other variables outside the study that can explain bank
efficiency. Therefore, future researches are expected to add other variables that have not been included in this
research. Second, this research is still global where it only tried to measure bank efficiency and understand factors
influencing it in go-public (commercial) banks in ASEAN. Thus, it is still unobvious whether there are differences in
characters among banks in Indonesia and non-Indonesian banks included in the ASEAN.
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