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1. Introduction
Banks act as a backbone of  business and national economy at present age. 
Banks play a major role in economic development of  a country. Funds are 
collected from people and given to other investors. By doing this activity, they 
earn a considerable profit. It works as a financial intermediary. So, the society 
and development of  a country depend on good performance of  banks. All 
kinds of  financial and economic deal are handled by the bank. 
Since liberation, Bangladesh achieves a steady improvement 
in the banking sector. Number of  new banks and branches of  
existing bank are being increased in almost every year. 
Bangladesh Bank (BB) is the central bank of  Bangladesh. It is 
known as the mother bank of  all banks because the guideline 
and rules of  the central bank must be followed by all banks. 
For opening a new bank, permission is needed from the 
government and the central bank. Every bank must have a 
deposit of  a particular fund in the central bank.

 There are two types of  banks in Bangladesh i.e., scheduled banks, and 
non-scheduled banks. Scheduled banks are controlled by Bangladesh Bank 
order 1972 where Non-scheduled bank are controlled by any act. There are 
59 scheduled banks and 5 banks that are not scheduled.  The scheduled bank 
is divided into four categories, state-owned commercial banks (SCBs), 
state-owned development financial institutions (DFIs), Private commercial 
banks (PCBs), Foreign commercial banks (FCBs). Out of  59 banks, there are 
6 state-owned commercial banks (SCBs), 3 state-owned development 
financial institutions (DFIs), 41 Private commercial banks (PCBs), and 9 
Foreign commercial banks (FCBs). 
 Economic growth and financial system development are strongly 
correlated (Misra & Aspal, 2013). Effective financial soundness is not only 
obligatory for economic development of  a country but also needed for 
shareholders, employees and investors (Majumder & Rahman, 2016). This 
study attempts to evaluate discrepancy in relative financial performance of  
four categories of  banks (SCBs, DFIs, PCBs, and FCBs) in Bangladesh as no 
depth study is conducted yet to evaluate categorically. The study will focus on 
capital adequacy, Assets Quality, Management Efficiency, Earning Ability and 
Liquidity of  four groups of  banks which are the five parameters of  CAMEL 
rating systems. 

2. Literature review
Several scholars have used the CAMEL model to measure financial 
performance of  the banking sector in any economy. Financial performance 
of  the selected fifteen banks in Bangladesh is measured by Majumder and 
Rahman (2016). CAMEL Model, Composite rankings, average, and 
ANOVA-test are applied to make comparison regarding performance among 
selected banks. Considering all of  the parameters together of  CAMEL, they 
have shown that Eastern Bank Ltd. holds the first place examined by the 
CAMEL Model compared to other banks under the study. This is because of  
its strong performance on five parameters of  CAMEL model. Islam and 
Ashrafuzzaman (2015) evaluated financial performance selected 
conventional and Islamic banks using Camel rating and t-test. They have 
observed no significant difference between conventional and Islamic 
banking in capital adequacy, earnings and management ability but a 
significant difference in assets utilization.
 Nimalathasan (2008) highlighted the comparison of  the financial 
performance of  the banking sector in Bangladesh using the CAMELS rating 
system. Using CAMEL rating system, he finds that three banks are in Strong 
position, thirty-one banks are in Satisfactory position, seven banks are in 

Fair, five banks are in Marginal, and two banks are in Unsatisfactory position 
among 48 banks in Bangladesh. The CAMEL method is also used to evaluate 
the performance and financial soundness of  state bank group by Misra and 
Aspal (2013). This method was using the five parameters, capital adequacy, 
asset quality, management efficiency, earning quality, and liquidity. According 
to capital adequacy and asset quality, SBBJ was highest while SBI got the 
lowest rank. Under management efficiency parameter, the most top position 
was taken by SBT and lowest position taken by SBBJ. This study suggests 
that SBI need to improve its asset quality and capital adequacy, SBP should 
improve its earning quality, and SBBJ should improve its management 
efficiency.
 Anojan and Nimalathasan (2014) compared the financial soundness of  
the state and private sector banks using CAMEL model in Sri Lanka. They 
stated that private sector banks are better than state banks in the 
performance of  capital adequacy, earnings, and liquidity position of  the 
banks. The performance of  the banking sector in Nigeria by CAMEL rating 
system from 2006 to 2010 is measured by Adesina (2012). He used fifteen 
banks as a sample and also ranked through the CAMEL ratios. several studies 
also have conducted on performance evaluation of  the banking sector in 
Bangladesh (Ibrahim, Mohammad, Hoque, & Khan, 2014; Uddin, Khan, & 
Farhana, 2015; Uddin, Khan, & Mohammad, 2015; Islam et. al., 2014). The 
study adopts the CAMEL model and Correlation to examine the overall 
performance of  the banking sector in Bangladesh. This analysis indicated 
that DFIs has found more vulnerable among the four categories of  bank 
operating in Bangladesh. The study also added that FCBs and PCBs are 
performing well, whereas SCBs showed a trend of  improving performance. 
The financial soundness of  five selected Palestinian Commercial Banks for 
the year 2015 using the CAMEL rating model were evaluated by Zedan and 
Daas (2017).  According to the analysis, Bank of  Palestine got the good 
rating and Palestinian Commercial Bank got the Bad rating among five banks.
 The Financial performance of  two major banks in northern India is 
evaluated by Sangmi and Nazir (2010). CAMEL parameters have been used 
to highlight the position of  banks. They found that selected banks have a 
good financial soundness according to five parameters of  CAMAL rating. 
Financial performance of  the banking industry in Bangladesh from 2013 to 
2014 is measured by Moudud-Ul-Huq (2017) and is ranked them under a 
composite rating system. He selects 10 private commercials banks from 38 
PCBs. His study finds that average composite rating of  most of  the bank is 
2.14. His findings give ''Strong" rating to Eastern Bank Ltd. His findings also 
indicate that performance of  most of  the Private commercial banks in 

Bangladesh is quite satisfactory. Chowdhury and Ahmed (2009) conducted a 
study to evaluate performance of  selected banks in Bangladesh using simple 
regression analysis. They have found that private commercial banks have 
ability for positive stable growth of  branches, deposits, employees, loans and 
advances, earning per share, net income during 2002 to 2006 in Bangladesh. 
They have also shown using R2 that future prospect of  private commercial 
banks in Bangladesh is very bright. 

3. Objectives
Financial performance analysis identifies a company's financial strengths and 
weaknesses, which help its management to plan and decides the company's 
future strategies. The main objective of  the study is to analyze the financial 
performance of  the categorical banking sectors in Bangladesh. Five research 
hypotheses tested in this study are as follows:

a) H0: There is no significant difference among four banking groups 
regarding total deposits.

b) H0: There is no significant difference among four banking groups in 
total assets.

c) H0: There is no significant difference among four banking groups in 
return on assets.

d) H0: There is no significant among four banking groups regarding 
return on equity.

e) H0: There is no significant difference among four banking groups 
regarding camel ratios. 

4. Methodology
This study is analytical research. The study covers five periods from the year 
2013 to 2017. This study is based on secondary data and data are collected 
from the annual reports of  Bangladesh Bank (2019) for the year 2013-2017.
 CAMEL model is used to measure the performance of  four categories 
of  banks in Bangladesh. It is an important tool to rate the banks (Misra & 
Aspal, 2013). This rating system was initially introduced in the U.S. in 
1979-80 to evaluate a Bank’s overall position. It is applied to every bank and 
credit union in the U.S. and also implemented outside the U.S. by various 
banking supervisory regulators (Dang, 2011). Bangladesh Bank introduced 
CAMEL Rating System in 1993 to evaluate the performance of  scheduled 
banks in Bangladesh. “CAMEL is an acronym for the five components of  
bank safety and soundness” (Dang, 2011). The components are Capital 
adequacy, Asset quality, Management quality, Earning ability, and Liquidity. 

The study uses ten ratios relating to CAMEL frameworks which are given in 
Table 01 at a glance:

Table 1. Ratios regarding CAMEL frameworks
Acronym   Parameters of  CAMEL     Ratios of  measuring CAMEL parameters
C Capital Adequacy Capital Adequacy Ratio
  Advances to Total Assets Ratio
A Assets Quality Gross NPLs to Total Loans
  NPLs to Total Assets
M Management Quality Expenditure-Income Ratio
  Advances to Deposit Ratios
E Earning Ability Return on Asset (ROA)
  Return on Equity (ROE)
L Liquidity Liquid Assets to Total Assets Ratios
  Liquid Assets to Total Deposits Ratio

 One way classification of  ANOVA is applied to test whether there is a 
statistically significant mean difference among four categorical banking 
sectors regarding different factors in Bangladesh. A multiple regression 
analysis is also performed to study the impact of  total assets, total deposits, 
and total advances on net income.

5. Results and discussion
The five parameters of  CAMEL model of  different categorical banks during 
the period 2013-2017 are calculated and explained in the following sections:

5.1. Capital adequacy
Capital adequacy highlights on the overall capital status of  banks and 
protecting depositors and other creditors from potential losses that a bank 
may incur. It covers all probable financial risks related to interest rate, 
liquidity, operation, credit, market, reputation, settlement, and environment 
& climate change, etc. It is beneficial for a bank to conserve & protect 
stakeholders' confidence and to prevent the bank from being bankrupt 
(Misra & Aspal, 2013). Capital adequacy ratio (CAR) and advances to assets 
ratio are used to determine the capital adequacy. The group average of  two 
ratios of  capital adequacy is presented in Table 2. 

Table 2. Rank of  banks according to composite capital adequacy
Types of  Banks                   CAR                      Advances/Assets        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 7.28 3 39.78 4 3.5 4
DFIs 5.64 4 80.38 1 2.5 3
PCBs 12.48 2 64.16 2 2 1.5
FCBs 23.74 1 43.82 3 2 1.5

 Table 2 shows that PCBs and FCBs are at the top position regarding 
capital adequacy. It is a good sign for both PCBs and FCBs which indicates 
their ability to absorb unexpected losses. DFIs and SCBs are at the third and 
fourth position respectively. Low CAR and Advances/Assets ratio is the 
main reason for the poor performance of  SCBs which shows that this sector 
faces relative capital inadequacy.

5.2. Assets quality
Asset quality is an essential parameter for examining the degree of  financial 
soundness of  a bank. “Asset quality expresses how much of  risky assets 
having by the banks on its total assets” (Majumder & Rahman, 2016). The 
most important measurement to demonstrate the asset quality of  the bank is 
the ratio of  Non-Performing Loans (NPLs) to total loans and NPLs to total 
assets (Bangladesh Bank, Annual Report-2019). Lower ratio indicates better 
assets quality of  the bank. Composite average and ranking of  two ratios of  
assets quality is shown in Table 3. 

Table 3. Rank of  banks according to composite assets quality
Types of  Banks                    NPLs to total loans        NPLs to total assets         Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 23.03 3 9.45 3 3 3
DFIs 26.44 4 18.63 4 4 4
PCBs 4.78 1 3.26 1 1 1
FCBs 7.44 2 3.47 2 2 2

 It is observed from Table 3 that PCBs has lowest non-performing loan 
to Total loan. The findings reveal that PCBs has strong loan recovery 
capability on time. FCBs and SCBs confirm the ranking of  two and third 
position respectively. DFIs obtain the lowest position with rank due to its 
weak loan recovery and exhibit a higher risk involved in total assets.
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1. Introduction
Banks act as a backbone of  business and national economy at present age. 
Banks play a major role in economic development of  a country. Funds are 
collected from people and given to other investors. By doing this activity, they 
earn a considerable profit. It works as a financial intermediary. So, the society 
and development of  a country depend on good performance of  banks. All 
kinds of  financial and economic deal are handled by the bank. 
Since liberation, Bangladesh achieves a steady improvement 
in the banking sector. Number of  new banks and branches of  
existing bank are being increased in almost every year. 
Bangladesh Bank (BB) is the central bank of  Bangladesh. It is 
known as the mother bank of  all banks because the guideline 
and rules of  the central bank must be followed by all banks. 
For opening a new bank, permission is needed from the 
government and the central bank. Every bank must have a 
deposit of  a particular fund in the central bank.

 There are two types of  banks in Bangladesh i.e., scheduled banks, and 
non-scheduled banks. Scheduled banks are controlled by Bangladesh Bank 
order 1972 where Non-scheduled bank are controlled by any act. There are 
59 scheduled banks and 5 banks that are not scheduled.  The scheduled bank 
is divided into four categories, state-owned commercial banks (SCBs), 
state-owned development financial institutions (DFIs), Private commercial 
banks (PCBs), Foreign commercial banks (FCBs). Out of  59 banks, there are 
6 state-owned commercial banks (SCBs), 3 state-owned development 
financial institutions (DFIs), 41 Private commercial banks (PCBs), and 9 
Foreign commercial banks (FCBs). 
 Economic growth and financial system development are strongly 
correlated (Misra & Aspal, 2013). Effective financial soundness is not only 
obligatory for economic development of  a country but also needed for 
shareholders, employees and investors (Majumder & Rahman, 2016). This 
study attempts to evaluate discrepancy in relative financial performance of  
four categories of  banks (SCBs, DFIs, PCBs, and FCBs) in Bangladesh as no 
depth study is conducted yet to evaluate categorically. The study will focus on 
capital adequacy, Assets Quality, Management Efficiency, Earning Ability and 
Liquidity of  four groups of  banks which are the five parameters of  CAMEL 
rating systems. 

2. Literature review
Several scholars have used the CAMEL model to measure financial 
performance of  the banking sector in any economy. Financial performance 
of  the selected fifteen banks in Bangladesh is measured by Majumder and 
Rahman (2016). CAMEL Model, Composite rankings, average, and 
ANOVA-test are applied to make comparison regarding performance among 
selected banks. Considering all of  the parameters together of  CAMEL, they 
have shown that Eastern Bank Ltd. holds the first place examined by the 
CAMEL Model compared to other banks under the study. This is because of  
its strong performance on five parameters of  CAMEL model. Islam and 
Ashrafuzzaman (2015) evaluated financial performance selected 
conventional and Islamic banks using Camel rating and t-test. They have 
observed no significant difference between conventional and Islamic 
banking in capital adequacy, earnings and management ability but a 
significant difference in assets utilization.
 Nimalathasan (2008) highlighted the comparison of  the financial 
performance of  the banking sector in Bangladesh using the CAMELS rating 
system. Using CAMEL rating system, he finds that three banks are in Strong 
position, thirty-one banks are in Satisfactory position, seven banks are in 

Fair, five banks are in Marginal, and two banks are in Unsatisfactory position 
among 48 banks in Bangladesh. The CAMEL method is also used to evaluate 
the performance and financial soundness of  state bank group by Misra and 
Aspal (2013). This method was using the five parameters, capital adequacy, 
asset quality, management efficiency, earning quality, and liquidity. According 
to capital adequacy and asset quality, SBBJ was highest while SBI got the 
lowest rank. Under management efficiency parameter, the most top position 
was taken by SBT and lowest position taken by SBBJ. This study suggests 
that SBI need to improve its asset quality and capital adequacy, SBP should 
improve its earning quality, and SBBJ should improve its management 
efficiency.
 Anojan and Nimalathasan (2014) compared the financial soundness of  
the state and private sector banks using CAMEL model in Sri Lanka. They 
stated that private sector banks are better than state banks in the 
performance of  capital adequacy, earnings, and liquidity position of  the 
banks. The performance of  the banking sector in Nigeria by CAMEL rating 
system from 2006 to 2010 is measured by Adesina (2012). He used fifteen 
banks as a sample and also ranked through the CAMEL ratios. several studies 
also have conducted on performance evaluation of  the banking sector in 
Bangladesh (Ibrahim, Mohammad, Hoque, & Khan, 2014; Uddin, Khan, & 
Farhana, 2015; Uddin, Khan, & Mohammad, 2015; Islam et. al., 2014). The 
study adopts the CAMEL model and Correlation to examine the overall 
performance of  the banking sector in Bangladesh. This analysis indicated 
that DFIs has found more vulnerable among the four categories of  bank 
operating in Bangladesh. The study also added that FCBs and PCBs are 
performing well, whereas SCBs showed a trend of  improving performance. 
The financial soundness of  five selected Palestinian Commercial Banks for 
the year 2015 using the CAMEL rating model were evaluated by Zedan and 
Daas (2017).  According to the analysis, Bank of  Palestine got the good 
rating and Palestinian Commercial Bank got the Bad rating among five banks.
 The Financial performance of  two major banks in northern India is 
evaluated by Sangmi and Nazir (2010). CAMEL parameters have been used 
to highlight the position of  banks. They found that selected banks have a 
good financial soundness according to five parameters of  CAMAL rating. 
Financial performance of  the banking industry in Bangladesh from 2013 to 
2014 is measured by Moudud-Ul-Huq (2017) and is ranked them under a 
composite rating system. He selects 10 private commercials banks from 38 
PCBs. His study finds that average composite rating of  most of  the bank is 
2.14. His findings give ''Strong" rating to Eastern Bank Ltd. His findings also 
indicate that performance of  most of  the Private commercial banks in 

Bangladesh is quite satisfactory. Chowdhury and Ahmed (2009) conducted a 
study to evaluate performance of  selected banks in Bangladesh using simple 
regression analysis. They have found that private commercial banks have 
ability for positive stable growth of  branches, deposits, employees, loans and 
advances, earning per share, net income during 2002 to 2006 in Bangladesh. 
They have also shown using R2 that future prospect of  private commercial 
banks in Bangladesh is very bright. 

3. Objectives
Financial performance analysis identifies a company's financial strengths and 
weaknesses, which help its management to plan and decides the company's 
future strategies. The main objective of  the study is to analyze the financial 
performance of  the categorical banking sectors in Bangladesh. Five research 
hypotheses tested in this study are as follows:

a) H0: There is no significant difference among four banking groups 
regarding total deposits.

b) H0: There is no significant difference among four banking groups in 
total assets.

c) H0: There is no significant difference among four banking groups in 
return on assets.

d) H0: There is no significant among four banking groups regarding 
return on equity.

e) H0: There is no significant difference among four banking groups 
regarding camel ratios. 

4. Methodology
This study is analytical research. The study covers five periods from the year 
2013 to 2017. This study is based on secondary data and data are collected 
from the annual reports of  Bangladesh Bank (2019) for the year 2013-2017.
 CAMEL model is used to measure the performance of  four categories 
of  banks in Bangladesh. It is an important tool to rate the banks (Misra & 
Aspal, 2013). This rating system was initially introduced in the U.S. in 
1979-80 to evaluate a Bank’s overall position. It is applied to every bank and 
credit union in the U.S. and also implemented outside the U.S. by various 
banking supervisory regulators (Dang, 2011). Bangladesh Bank introduced 
CAMEL Rating System in 1993 to evaluate the performance of  scheduled 
banks in Bangladesh. “CAMEL is an acronym for the five components of  
bank safety and soundness” (Dang, 2011). The components are Capital 
adequacy, Asset quality, Management quality, Earning ability, and Liquidity. 

The study uses ten ratios relating to CAMEL frameworks which are given in 
Table 01 at a glance:

Table 1. Ratios regarding CAMEL frameworks
Acronym   Parameters of  CAMEL     Ratios of  measuring CAMEL parameters
C Capital Adequacy Capital Adequacy Ratio
  Advances to Total Assets Ratio
A Assets Quality Gross NPLs to Total Loans
  NPLs to Total Assets
M Management Quality Expenditure-Income Ratio
  Advances to Deposit Ratios
E Earning Ability Return on Asset (ROA)
  Return on Equity (ROE)
L Liquidity Liquid Assets to Total Assets Ratios
  Liquid Assets to Total Deposits Ratio

 One way classification of  ANOVA is applied to test whether there is a 
statistically significant mean difference among four categorical banking 
sectors regarding different factors in Bangladesh. A multiple regression 
analysis is also performed to study the impact of  total assets, total deposits, 
and total advances on net income.

5. Results and discussion
The five parameters of  CAMEL model of  different categorical banks during 
the period 2013-2017 are calculated and explained in the following sections:

5.1. Capital adequacy
Capital adequacy highlights on the overall capital status of  banks and 
protecting depositors and other creditors from potential losses that a bank 
may incur. It covers all probable financial risks related to interest rate, 
liquidity, operation, credit, market, reputation, settlement, and environment 
& climate change, etc. It is beneficial for a bank to conserve & protect 
stakeholders' confidence and to prevent the bank from being bankrupt 
(Misra & Aspal, 2013). Capital adequacy ratio (CAR) and advances to assets 
ratio are used to determine the capital adequacy. The group average of  two 
ratios of  capital adequacy is presented in Table 2. 

Table 2. Rank of  banks according to composite capital adequacy
Types of  Banks                   CAR                      Advances/Assets        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 7.28 3 39.78 4 3.5 4
DFIs 5.64 4 80.38 1 2.5 3
PCBs 12.48 2 64.16 2 2 1.5
FCBs 23.74 1 43.82 3 2 1.5

 Table 2 shows that PCBs and FCBs are at the top position regarding 
capital adequacy. It is a good sign for both PCBs and FCBs which indicates 
their ability to absorb unexpected losses. DFIs and SCBs are at the third and 
fourth position respectively. Low CAR and Advances/Assets ratio is the 
main reason for the poor performance of  SCBs which shows that this sector 
faces relative capital inadequacy.

5.2. Assets quality
Asset quality is an essential parameter for examining the degree of  financial 
soundness of  a bank. “Asset quality expresses how much of  risky assets 
having by the banks on its total assets” (Majumder & Rahman, 2016). The 
most important measurement to demonstrate the asset quality of  the bank is 
the ratio of  Non-Performing Loans (NPLs) to total loans and NPLs to total 
assets (Bangladesh Bank, Annual Report-2019). Lower ratio indicates better 
assets quality of  the bank. Composite average and ranking of  two ratios of  
assets quality is shown in Table 3. 

Table 3. Rank of  banks according to composite assets quality
Types of  Banks                    NPLs to total loans        NPLs to total assets         Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 23.03 3 9.45 3 3 3
DFIs 26.44 4 18.63 4 4 4
PCBs 4.78 1 3.26 1 1 1
FCBs 7.44 2 3.47 2 2 2

 It is observed from Table 3 that PCBs has lowest non-performing loan 
to Total loan. The findings reveal that PCBs has strong loan recovery 
capability on time. FCBs and SCBs confirm the ranking of  two and third 
position respectively. DFIs obtain the lowest position with rank due to its 
weak loan recovery and exhibit a higher risk involved in total assets.
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Abstract
This study's objective is to assess the financial performance of  the categorical banking sectors 
in Bangladesh from 2013 to 2017. The study used secondary sources of  data that were 
collected from the Bangladesh Bank's annual reports. Through the use of  the CAMEL test, an 
ANOVA, and an ordinary least squares model, this paper attempts to determine whether there 
are any appreciable differences in the capital adequacy, asset quality, management efficiency, 
earning ability, and liquidity among the four categories of  banking sector in Bangladesh. The 
CAMEL test reveals that among the four types of  banks, foreign commercial banks do the 
best. Among the four categories of  banks, state-owned development financial institutions 
have performed the worst. When compared to one another, the four banking organizations' 
performance is found to be significantly different.
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1. Introduction
Banks act as a backbone of  business and national economy at present age. 
Banks play a major role in economic development of  a country. Funds are 
collected from people and given to other investors. By doing this activity, they 
earn a considerable profit. It works as a financial intermediary. So, the society 
and development of  a country depend on good performance of  banks. All 
kinds of  financial and economic deal are handled by the bank. 
Since liberation, Bangladesh achieves a steady improvement 
in the banking sector. Number of  new banks and branches of  
existing bank are being increased in almost every year. 
Bangladesh Bank (BB) is the central bank of  Bangladesh. It is 
known as the mother bank of  all banks because the guideline 
and rules of  the central bank must be followed by all banks. 
For opening a new bank, permission is needed from the 
government and the central bank. Every bank must have a 
deposit of  a particular fund in the central bank.

 There are two types of  banks in Bangladesh i.e., scheduled banks, and 
non-scheduled banks. Scheduled banks are controlled by Bangladesh Bank 
order 1972 where Non-scheduled bank are controlled by any act. There are 
59 scheduled banks and 5 banks that are not scheduled.  The scheduled bank 
is divided into four categories, state-owned commercial banks (SCBs), 
state-owned development financial institutions (DFIs), Private commercial 
banks (PCBs), Foreign commercial banks (FCBs). Out of  59 banks, there are 
6 state-owned commercial banks (SCBs), 3 state-owned development 
financial institutions (DFIs), 41 Private commercial banks (PCBs), and 9 
Foreign commercial banks (FCBs). 
 Economic growth and financial system development are strongly 
correlated (Misra & Aspal, 2013). Effective financial soundness is not only 
obligatory for economic development of  a country but also needed for 
shareholders, employees and investors (Majumder & Rahman, 2016). This 
study attempts to evaluate discrepancy in relative financial performance of  
four categories of  banks (SCBs, DFIs, PCBs, and FCBs) in Bangladesh as no 
depth study is conducted yet to evaluate categorically. The study will focus on 
capital adequacy, Assets Quality, Management Efficiency, Earning Ability and 
Liquidity of  four groups of  banks which are the five parameters of  CAMEL 
rating systems. 

2. Literature review
Several scholars have used the CAMEL model to measure financial 
performance of  the banking sector in any economy. Financial performance 
of  the selected fifteen banks in Bangladesh is measured by Majumder and 
Rahman (2016). CAMEL Model, Composite rankings, average, and 
ANOVA-test are applied to make comparison regarding performance among 
selected banks. Considering all of  the parameters together of  CAMEL, they 
have shown that Eastern Bank Ltd. holds the first place examined by the 
CAMEL Model compared to other banks under the study. This is because of  
its strong performance on five parameters of  CAMEL model. Islam and 
Ashrafuzzaman (2015) evaluated financial performance selected 
conventional and Islamic banks using Camel rating and t-test. They have 
observed no significant difference between conventional and Islamic 
banking in capital adequacy, earnings and management ability but a 
significant difference in assets utilization.
 Nimalathasan (2008) highlighted the comparison of  the financial 
performance of  the banking sector in Bangladesh using the CAMELS rating 
system. Using CAMEL rating system, he finds that three banks are in Strong 
position, thirty-one banks are in Satisfactory position, seven banks are in 

Fair, five banks are in Marginal, and two banks are in Unsatisfactory position 
among 48 banks in Bangladesh. The CAMEL method is also used to evaluate 
the performance and financial soundness of  state bank group by Misra and 
Aspal (2013). This method was using the five parameters, capital adequacy, 
asset quality, management efficiency, earning quality, and liquidity. According 
to capital adequacy and asset quality, SBBJ was highest while SBI got the 
lowest rank. Under management efficiency parameter, the most top position 
was taken by SBT and lowest position taken by SBBJ. This study suggests 
that SBI need to improve its asset quality and capital adequacy, SBP should 
improve its earning quality, and SBBJ should improve its management 
efficiency.
 Anojan and Nimalathasan (2014) compared the financial soundness of  
the state and private sector banks using CAMEL model in Sri Lanka. They 
stated that private sector banks are better than state banks in the 
performance of  capital adequacy, earnings, and liquidity position of  the 
banks. The performance of  the banking sector in Nigeria by CAMEL rating 
system from 2006 to 2010 is measured by Adesina (2012). He used fifteen 
banks as a sample and also ranked through the CAMEL ratios. several studies 
also have conducted on performance evaluation of  the banking sector in 
Bangladesh (Ibrahim, Mohammad, Hoque, & Khan, 2014; Uddin, Khan, & 
Farhana, 2015; Uddin, Khan, & Mohammad, 2015; Islam et. al., 2014). The 
study adopts the CAMEL model and Correlation to examine the overall 
performance of  the banking sector in Bangladesh. This analysis indicated 
that DFIs has found more vulnerable among the four categories of  bank 
operating in Bangladesh. The study also added that FCBs and PCBs are 
performing well, whereas SCBs showed a trend of  improving performance. 
The financial soundness of  five selected Palestinian Commercial Banks for 
the year 2015 using the CAMEL rating model were evaluated by Zedan and 
Daas (2017).  According to the analysis, Bank of  Palestine got the good 
rating and Palestinian Commercial Bank got the Bad rating among five banks.
 The Financial performance of  two major banks in northern India is 
evaluated by Sangmi and Nazir (2010). CAMEL parameters have been used 
to highlight the position of  banks. They found that selected banks have a 
good financial soundness according to five parameters of  CAMAL rating. 
Financial performance of  the banking industry in Bangladesh from 2013 to 
2014 is measured by Moudud-Ul-Huq (2017) and is ranked them under a 
composite rating system. He selects 10 private commercials banks from 38 
PCBs. His study finds that average composite rating of  most of  the bank is 
2.14. His findings give ''Strong" rating to Eastern Bank Ltd. His findings also 
indicate that performance of  most of  the Private commercial banks in 

Bangladesh is quite satisfactory. Chowdhury and Ahmed (2009) conducted a 
study to evaluate performance of  selected banks in Bangladesh using simple 
regression analysis. They have found that private commercial banks have 
ability for positive stable growth of  branches, deposits, employees, loans and 
advances, earning per share, net income during 2002 to 2006 in Bangladesh. 
They have also shown using R2 that future prospect of  private commercial 
banks in Bangladesh is very bright. 

3. Objectives
Financial performance analysis identifies a company's financial strengths and 
weaknesses, which help its management to plan and decides the company's 
future strategies. The main objective of  the study is to analyze the financial 
performance of  the categorical banking sectors in Bangladesh. Five research 
hypotheses tested in this study are as follows:

a) H0: There is no significant difference among four banking groups 
regarding total deposits.

b) H0: There is no significant difference among four banking groups in 
total assets.

c) H0: There is no significant difference among four banking groups in 
return on assets.

d) H0: There is no significant among four banking groups regarding 
return on equity.

e) H0: There is no significant difference among four banking groups 
regarding camel ratios. 

4. Methodology
This study is analytical research. The study covers five periods from the year 
2013 to 2017. This study is based on secondary data and data are collected 
from the annual reports of  Bangladesh Bank (2019) for the year 2013-2017.
 CAMEL model is used to measure the performance of  four categories 
of  banks in Bangladesh. It is an important tool to rate the banks (Misra & 
Aspal, 2013). This rating system was initially introduced in the U.S. in 
1979-80 to evaluate a Bank’s overall position. It is applied to every bank and 
credit union in the U.S. and also implemented outside the U.S. by various 
banking supervisory regulators (Dang, 2011). Bangladesh Bank introduced 
CAMEL Rating System in 1993 to evaluate the performance of  scheduled 
banks in Bangladesh. “CAMEL is an acronym for the five components of  
bank safety and soundness” (Dang, 2011). The components are Capital 
adequacy, Asset quality, Management quality, Earning ability, and Liquidity. 

The study uses ten ratios relating to CAMEL frameworks which are given in 
Table 01 at a glance:

Table 1. Ratios regarding CAMEL frameworks
Acronym   Parameters of  CAMEL     Ratios of  measuring CAMEL parameters
C Capital Adequacy Capital Adequacy Ratio
  Advances to Total Assets Ratio
A Assets Quality Gross NPLs to Total Loans
  NPLs to Total Assets
M Management Quality Expenditure-Income Ratio
  Advances to Deposit Ratios
E Earning Ability Return on Asset (ROA)
  Return on Equity (ROE)
L Liquidity Liquid Assets to Total Assets Ratios
  Liquid Assets to Total Deposits Ratio

 One way classification of  ANOVA is applied to test whether there is a 
statistically significant mean difference among four categorical banking 
sectors regarding different factors in Bangladesh. A multiple regression 
analysis is also performed to study the impact of  total assets, total deposits, 
and total advances on net income.

5. Results and discussion
The five parameters of  CAMEL model of  different categorical banks during 
the period 2013-2017 are calculated and explained in the following sections:

5.1. Capital adequacy
Capital adequacy highlights on the overall capital status of  banks and 
protecting depositors and other creditors from potential losses that a bank 
may incur. It covers all probable financial risks related to interest rate, 
liquidity, operation, credit, market, reputation, settlement, and environment 
& climate change, etc. It is beneficial for a bank to conserve & protect 
stakeholders' confidence and to prevent the bank from being bankrupt 
(Misra & Aspal, 2013). Capital adequacy ratio (CAR) and advances to assets 
ratio are used to determine the capital adequacy. The group average of  two 
ratios of  capital adequacy is presented in Table 2. 

Table 2. Rank of  banks according to composite capital adequacy
Types of  Banks                   CAR                      Advances/Assets        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 7.28 3 39.78 4 3.5 4
DFIs 5.64 4 80.38 1 2.5 3
PCBs 12.48 2 64.16 2 2 1.5
FCBs 23.74 1 43.82 3 2 1.5

 Table 2 shows that PCBs and FCBs are at the top position regarding 
capital adequacy. It is a good sign for both PCBs and FCBs which indicates 
their ability to absorb unexpected losses. DFIs and SCBs are at the third and 
fourth position respectively. Low CAR and Advances/Assets ratio is the 
main reason for the poor performance of  SCBs which shows that this sector 
faces relative capital inadequacy.

5.2. Assets quality
Asset quality is an essential parameter for examining the degree of  financial 
soundness of  a bank. “Asset quality expresses how much of  risky assets 
having by the banks on its total assets” (Majumder & Rahman, 2016). The 
most important measurement to demonstrate the asset quality of  the bank is 
the ratio of  Non-Performing Loans (NPLs) to total loans and NPLs to total 
assets (Bangladesh Bank, Annual Report-2019). Lower ratio indicates better 
assets quality of  the bank. Composite average and ranking of  two ratios of  
assets quality is shown in Table 3. 

Table 3. Rank of  banks according to composite assets quality
Types of  Banks                    NPLs to total loans        NPLs to total assets         Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 23.03 3 9.45 3 3 3
DFIs 26.44 4 18.63 4 4 4
PCBs 4.78 1 3.26 1 1 1
FCBs 7.44 2 3.47 2 2 2

 It is observed from Table 3 that PCBs has lowest non-performing loan 
to Total loan. The findings reveal that PCBs has strong loan recovery 
capability on time. FCBs and SCBs confirm the ranking of  two and third 
position respectively. DFIs obtain the lowest position with rank due to its 
weak loan recovery and exhibit a higher risk involved in total assets.
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1. Introduction
Banks act as a backbone of  business and national economy at present age. 
Banks play a major role in economic development of  a country. Funds are 
collected from people and given to other investors. By doing this activity, they 
earn a considerable profit. It works as a financial intermediary. So, the society 
and development of  a country depend on good performance of  banks. All 
kinds of  financial and economic deal are handled by the bank. 
Since liberation, Bangladesh achieves a steady improvement 
in the banking sector. Number of  new banks and branches of  
existing bank are being increased in almost every year. 
Bangladesh Bank (BB) is the central bank of  Bangladesh. It is 
known as the mother bank of  all banks because the guideline 
and rules of  the central bank must be followed by all banks. 
For opening a new bank, permission is needed from the 
government and the central bank. Every bank must have a 
deposit of  a particular fund in the central bank.

 There are two types of  banks in Bangladesh i.e., scheduled banks, and 
non-scheduled banks. Scheduled banks are controlled by Bangladesh Bank 
order 1972 where Non-scheduled bank are controlled by any act. There are 
59 scheduled banks and 5 banks that are not scheduled.  The scheduled bank 
is divided into four categories, state-owned commercial banks (SCBs), 
state-owned development financial institutions (DFIs), Private commercial 
banks (PCBs), Foreign commercial banks (FCBs). Out of  59 banks, there are 
6 state-owned commercial banks (SCBs), 3 state-owned development 
financial institutions (DFIs), 41 Private commercial banks (PCBs), and 9 
Foreign commercial banks (FCBs). 
 Economic growth and financial system development are strongly 
correlated (Misra & Aspal, 2013). Effective financial soundness is not only 
obligatory for economic development of  a country but also needed for 
shareholders, employees and investors (Majumder & Rahman, 2016). This 
study attempts to evaluate discrepancy in relative financial performance of  
four categories of  banks (SCBs, DFIs, PCBs, and FCBs) in Bangladesh as no 
depth study is conducted yet to evaluate categorically. The study will focus on 
capital adequacy, Assets Quality, Management Efficiency, Earning Ability and 
Liquidity of  four groups of  banks which are the five parameters of  CAMEL 
rating systems. 

2. Literature review
Several scholars have used the CAMEL model to measure financial 
performance of  the banking sector in any economy. Financial performance 
of  the selected fifteen banks in Bangladesh is measured by Majumder and 
Rahman (2016). CAMEL Model, Composite rankings, average, and 
ANOVA-test are applied to make comparison regarding performance among 
selected banks. Considering all of  the parameters together of  CAMEL, they 
have shown that Eastern Bank Ltd. holds the first place examined by the 
CAMEL Model compared to other banks under the study. This is because of  
its strong performance on five parameters of  CAMEL model. Islam and 
Ashrafuzzaman (2015) evaluated financial performance selected 
conventional and Islamic banks using Camel rating and t-test. They have 
observed no significant difference between conventional and Islamic 
banking in capital adequacy, earnings and management ability but a 
significant difference in assets utilization.
 Nimalathasan (2008) highlighted the comparison of  the financial 
performance of  the banking sector in Bangladesh using the CAMELS rating 
system. Using CAMEL rating system, he finds that three banks are in Strong 
position, thirty-one banks are in Satisfactory position, seven banks are in 

Fair, five banks are in Marginal, and two banks are in Unsatisfactory position 
among 48 banks in Bangladesh. The CAMEL method is also used to evaluate 
the performance and financial soundness of  state bank group by Misra and 
Aspal (2013). This method was using the five parameters, capital adequacy, 
asset quality, management efficiency, earning quality, and liquidity. According 
to capital adequacy and asset quality, SBBJ was highest while SBI got the 
lowest rank. Under management efficiency parameter, the most top position 
was taken by SBT and lowest position taken by SBBJ. This study suggests 
that SBI need to improve its asset quality and capital adequacy, SBP should 
improve its earning quality, and SBBJ should improve its management 
efficiency.
 Anojan and Nimalathasan (2014) compared the financial soundness of  
the state and private sector banks using CAMEL model in Sri Lanka. They 
stated that private sector banks are better than state banks in the 
performance of  capital adequacy, earnings, and liquidity position of  the 
banks. The performance of  the banking sector in Nigeria by CAMEL rating 
system from 2006 to 2010 is measured by Adesina (2012). He used fifteen 
banks as a sample and also ranked through the CAMEL ratios. several studies 
also have conducted on performance evaluation of  the banking sector in 
Bangladesh (Ibrahim, Mohammad, Hoque, & Khan, 2014; Uddin, Khan, & 
Farhana, 2015; Uddin, Khan, & Mohammad, 2015; Islam et. al., 2014). The 
study adopts the CAMEL model and Correlation to examine the overall 
performance of  the banking sector in Bangladesh. This analysis indicated 
that DFIs has found more vulnerable among the four categories of  bank 
operating in Bangladesh. The study also added that FCBs and PCBs are 
performing well, whereas SCBs showed a trend of  improving performance. 
The financial soundness of  five selected Palestinian Commercial Banks for 
the year 2015 using the CAMEL rating model were evaluated by Zedan and 
Daas (2017).  According to the analysis, Bank of  Palestine got the good 
rating and Palestinian Commercial Bank got the Bad rating among five banks.
 The Financial performance of  two major banks in northern India is 
evaluated by Sangmi and Nazir (2010). CAMEL parameters have been used 
to highlight the position of  banks. They found that selected banks have a 
good financial soundness according to five parameters of  CAMAL rating. 
Financial performance of  the banking industry in Bangladesh from 2013 to 
2014 is measured by Moudud-Ul-Huq (2017) and is ranked them under a 
composite rating system. He selects 10 private commercials banks from 38 
PCBs. His study finds that average composite rating of  most of  the bank is 
2.14. His findings give ''Strong" rating to Eastern Bank Ltd. His findings also 
indicate that performance of  most of  the Private commercial banks in 

Bangladesh is quite satisfactory. Chowdhury and Ahmed (2009) conducted a 
study to evaluate performance of  selected banks in Bangladesh using simple 
regression analysis. They have found that private commercial banks have 
ability for positive stable growth of  branches, deposits, employees, loans and 
advances, earning per share, net income during 2002 to 2006 in Bangladesh. 
They have also shown using R2 that future prospect of  private commercial 
banks in Bangladesh is very bright. 

3. Objectives
Financial performance analysis identifies a company's financial strengths and 
weaknesses, which help its management to plan and decides the company's 
future strategies. The main objective of  the study is to analyze the financial 
performance of  the categorical banking sectors in Bangladesh. Five research 
hypotheses tested in this study are as follows:

a) H0: There is no significant difference among four banking groups 
regarding total deposits.

b) H0: There is no significant difference among four banking groups in 
total assets.

c) H0: There is no significant difference among four banking groups in 
return on assets.

d) H0: There is no significant among four banking groups regarding 
return on equity.

e) H0: There is no significant difference among four banking groups 
regarding camel ratios. 

4. Methodology
This study is analytical research. The study covers five periods from the year 
2013 to 2017. This study is based on secondary data and data are collected 
from the annual reports of  Bangladesh Bank (2019) for the year 2013-2017.
 CAMEL model is used to measure the performance of  four categories 
of  banks in Bangladesh. It is an important tool to rate the banks (Misra & 
Aspal, 2013). This rating system was initially introduced in the U.S. in 
1979-80 to evaluate a Bank’s overall position. It is applied to every bank and 
credit union in the U.S. and also implemented outside the U.S. by various 
banking supervisory regulators (Dang, 2011). Bangladesh Bank introduced 
CAMEL Rating System in 1993 to evaluate the performance of  scheduled 
banks in Bangladesh. “CAMEL is an acronym for the five components of  
bank safety and soundness” (Dang, 2011). The components are Capital 
adequacy, Asset quality, Management quality, Earning ability, and Liquidity. 

The study uses ten ratios relating to CAMEL frameworks which are given in 
Table 01 at a glance:

Table 1. Ratios regarding CAMEL frameworks
Acronym   Parameters of  CAMEL     Ratios of  measuring CAMEL parameters
C Capital Adequacy Capital Adequacy Ratio
  Advances to Total Assets Ratio
A Assets Quality Gross NPLs to Total Loans
  NPLs to Total Assets
M Management Quality Expenditure-Income Ratio
  Advances to Deposit Ratios
E Earning Ability Return on Asset (ROA)
  Return on Equity (ROE)
L Liquidity Liquid Assets to Total Assets Ratios
  Liquid Assets to Total Deposits Ratio

 One way classification of  ANOVA is applied to test whether there is a 
statistically significant mean difference among four categorical banking 
sectors regarding different factors in Bangladesh. A multiple regression 
analysis is also performed to study the impact of  total assets, total deposits, 
and total advances on net income.

5. Results and discussion
The five parameters of  CAMEL model of  different categorical banks during 
the period 2013-2017 are calculated and explained in the following sections:

5.1. Capital adequacy
Capital adequacy highlights on the overall capital status of  banks and 
protecting depositors and other creditors from potential losses that a bank 
may incur. It covers all probable financial risks related to interest rate, 
liquidity, operation, credit, market, reputation, settlement, and environment 
& climate change, etc. It is beneficial for a bank to conserve & protect 
stakeholders' confidence and to prevent the bank from being bankrupt 
(Misra & Aspal, 2013). Capital adequacy ratio (CAR) and advances to assets 
ratio are used to determine the capital adequacy. The group average of  two 
ratios of  capital adequacy is presented in Table 2. 

Table 2. Rank of  banks according to composite capital adequacy
Types of  Banks                   CAR                      Advances/Assets        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 7.28 3 39.78 4 3.5 4
DFIs 5.64 4 80.38 1 2.5 3
PCBs 12.48 2 64.16 2 2 1.5
FCBs 23.74 1 43.82 3 2 1.5

 Table 2 shows that PCBs and FCBs are at the top position regarding 
capital adequacy. It is a good sign for both PCBs and FCBs which indicates 
their ability to absorb unexpected losses. DFIs and SCBs are at the third and 
fourth position respectively. Low CAR and Advances/Assets ratio is the 
main reason for the poor performance of  SCBs which shows that this sector 
faces relative capital inadequacy.

5.2. Assets quality
Asset quality is an essential parameter for examining the degree of  financial 
soundness of  a bank. “Asset quality expresses how much of  risky assets 
having by the banks on its total assets” (Majumder & Rahman, 2016). The 
most important measurement to demonstrate the asset quality of  the bank is 
the ratio of  Non-Performing Loans (NPLs) to total loans and NPLs to total 
assets (Bangladesh Bank, Annual Report-2019). Lower ratio indicates better 
assets quality of  the bank. Composite average and ranking of  two ratios of  
assets quality is shown in Table 3. 

Table 3. Rank of  banks according to composite assets quality
Types of  Banks                    NPLs to total loans        NPLs to total assets         Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 23.03 3 9.45 3 3 3
DFIs 26.44 4 18.63 4 4 4
PCBs 4.78 1 3.26 1 1 1
FCBs 7.44 2 3.47 2 2 2

 It is observed from Table 3 that PCBs has lowest non-performing loan 
to Total loan. The findings reveal that PCBs has strong loan recovery 
capability on time. FCBs and SCBs confirm the ranking of  two and third 
position respectively. DFIs obtain the lowest position with rank due to its 
weak loan recovery and exhibit a higher risk involved in total assets.
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1. Introduction
Banks act as a backbone of  business and national economy at present age. 
Banks play a major role in economic development of  a country. Funds are 
collected from people and given to other investors. By doing this activity, they 
earn a considerable profit. It works as a financial intermediary. So, the society 
and development of  a country depend on good performance of  banks. All 
kinds of  financial and economic deal are handled by the bank. 
Since liberation, Bangladesh achieves a steady improvement 
in the banking sector. Number of  new banks and branches of  
existing bank are being increased in almost every year. 
Bangladesh Bank (BB) is the central bank of  Bangladesh. It is 
known as the mother bank of  all banks because the guideline 
and rules of  the central bank must be followed by all banks. 
For opening a new bank, permission is needed from the 
government and the central bank. Every bank must have a 
deposit of  a particular fund in the central bank.

 There are two types of  banks in Bangladesh i.e., scheduled banks, and 
non-scheduled banks. Scheduled banks are controlled by Bangladesh Bank 
order 1972 where Non-scheduled bank are controlled by any act. There are 
59 scheduled banks and 5 banks that are not scheduled.  The scheduled bank 
is divided into four categories, state-owned commercial banks (SCBs), 
state-owned development financial institutions (DFIs), Private commercial 
banks (PCBs), Foreign commercial banks (FCBs). Out of  59 banks, there are 
6 state-owned commercial banks (SCBs), 3 state-owned development 
financial institutions (DFIs), 41 Private commercial banks (PCBs), and 9 
Foreign commercial banks (FCBs). 
 Economic growth and financial system development are strongly 
correlated (Misra & Aspal, 2013). Effective financial soundness is not only 
obligatory for economic development of  a country but also needed for 
shareholders, employees and investors (Majumder & Rahman, 2016). This 
study attempts to evaluate discrepancy in relative financial performance of  
four categories of  banks (SCBs, DFIs, PCBs, and FCBs) in Bangladesh as no 
depth study is conducted yet to evaluate categorically. The study will focus on 
capital adequacy, Assets Quality, Management Efficiency, Earning Ability and 
Liquidity of  four groups of  banks which are the five parameters of  CAMEL 
rating systems. 

2. Literature review
Several scholars have used the CAMEL model to measure financial 
performance of  the banking sector in any economy. Financial performance 
of  the selected fifteen banks in Bangladesh is measured by Majumder and 
Rahman (2016). CAMEL Model, Composite rankings, average, and 
ANOVA-test are applied to make comparison regarding performance among 
selected banks. Considering all of  the parameters together of  CAMEL, they 
have shown that Eastern Bank Ltd. holds the first place examined by the 
CAMEL Model compared to other banks under the study. This is because of  
its strong performance on five parameters of  CAMEL model. Islam and 
Ashrafuzzaman (2015) evaluated financial performance selected 
conventional and Islamic banks using Camel rating and t-test. They have 
observed no significant difference between conventional and Islamic 
banking in capital adequacy, earnings and management ability but a 
significant difference in assets utilization.
 Nimalathasan (2008) highlighted the comparison of  the financial 
performance of  the banking sector in Bangladesh using the CAMELS rating 
system. Using CAMEL rating system, he finds that three banks are in Strong 
position, thirty-one banks are in Satisfactory position, seven banks are in 

Fair, five banks are in Marginal, and two banks are in Unsatisfactory position 
among 48 banks in Bangladesh. The CAMEL method is also used to evaluate 
the performance and financial soundness of  state bank group by Misra and 
Aspal (2013). This method was using the five parameters, capital adequacy, 
asset quality, management efficiency, earning quality, and liquidity. According 
to capital adequacy and asset quality, SBBJ was highest while SBI got the 
lowest rank. Under management efficiency parameter, the most top position 
was taken by SBT and lowest position taken by SBBJ. This study suggests 
that SBI need to improve its asset quality and capital adequacy, SBP should 
improve its earning quality, and SBBJ should improve its management 
efficiency.
 Anojan and Nimalathasan (2014) compared the financial soundness of  
the state and private sector banks using CAMEL model in Sri Lanka. They 
stated that private sector banks are better than state banks in the 
performance of  capital adequacy, earnings, and liquidity position of  the 
banks. The performance of  the banking sector in Nigeria by CAMEL rating 
system from 2006 to 2010 is measured by Adesina (2012). He used fifteen 
banks as a sample and also ranked through the CAMEL ratios. several studies 
also have conducted on performance evaluation of  the banking sector in 
Bangladesh (Ibrahim, Mohammad, Hoque, & Khan, 2014; Uddin, Khan, & 
Farhana, 2015; Uddin, Khan, & Mohammad, 2015; Islam et. al., 2014). The 
study adopts the CAMEL model and Correlation to examine the overall 
performance of  the banking sector in Bangladesh. This analysis indicated 
that DFIs has found more vulnerable among the four categories of  bank 
operating in Bangladesh. The study also added that FCBs and PCBs are 
performing well, whereas SCBs showed a trend of  improving performance. 
The financial soundness of  five selected Palestinian Commercial Banks for 
the year 2015 using the CAMEL rating model were evaluated by Zedan and 
Daas (2017).  According to the analysis, Bank of  Palestine got the good 
rating and Palestinian Commercial Bank got the Bad rating among five banks.
 The Financial performance of  two major banks in northern India is 
evaluated by Sangmi and Nazir (2010). CAMEL parameters have been used 
to highlight the position of  banks. They found that selected banks have a 
good financial soundness according to five parameters of  CAMAL rating. 
Financial performance of  the banking industry in Bangladesh from 2013 to 
2014 is measured by Moudud-Ul-Huq (2017) and is ranked them under a 
composite rating system. He selects 10 private commercials banks from 38 
PCBs. His study finds that average composite rating of  most of  the bank is 
2.14. His findings give ''Strong" rating to Eastern Bank Ltd. His findings also 
indicate that performance of  most of  the Private commercial banks in 

Bangladesh is quite satisfactory. Chowdhury and Ahmed (2009) conducted a 
study to evaluate performance of  selected banks in Bangladesh using simple 
regression analysis. They have found that private commercial banks have 
ability for positive stable growth of  branches, deposits, employees, loans and 
advances, earning per share, net income during 2002 to 2006 in Bangladesh. 
They have also shown using R2 that future prospect of  private commercial 
banks in Bangladesh is very bright. 

3. Objectives
Financial performance analysis identifies a company's financial strengths and 
weaknesses, which help its management to plan and decides the company's 
future strategies. The main objective of  the study is to analyze the financial 
performance of  the categorical banking sectors in Bangladesh. Five research 
hypotheses tested in this study are as follows:

a) H0: There is no significant difference among four banking groups 
regarding total deposits.

b) H0: There is no significant difference among four banking groups in 
total assets.

c) H0: There is no significant difference among four banking groups in 
return on assets.

d) H0: There is no significant among four banking groups regarding 
return on equity.

e) H0: There is no significant difference among four banking groups 
regarding camel ratios. 

4. Methodology
This study is analytical research. The study covers five periods from the year 
2013 to 2017. This study is based on secondary data and data are collected 
from the annual reports of  Bangladesh Bank (2019) for the year 2013-2017.
 CAMEL model is used to measure the performance of  four categories 
of  banks in Bangladesh. It is an important tool to rate the banks (Misra & 
Aspal, 2013). This rating system was initially introduced in the U.S. in 
1979-80 to evaluate a Bank’s overall position. It is applied to every bank and 
credit union in the U.S. and also implemented outside the U.S. by various 
banking supervisory regulators (Dang, 2011). Bangladesh Bank introduced 
CAMEL Rating System in 1993 to evaluate the performance of  scheduled 
banks in Bangladesh. “CAMEL is an acronym for the five components of  
bank safety and soundness” (Dang, 2011). The components are Capital 
adequacy, Asset quality, Management quality, Earning ability, and Liquidity. 

The study uses ten ratios relating to CAMEL frameworks which are given in 
Table 01 at a glance:

Table 1. Ratios regarding CAMEL frameworks
Acronym   Parameters of  CAMEL     Ratios of  measuring CAMEL parameters
C Capital Adequacy Capital Adequacy Ratio
  Advances to Total Assets Ratio
A Assets Quality Gross NPLs to Total Loans
  NPLs to Total Assets
M Management Quality Expenditure-Income Ratio
  Advances to Deposit Ratios
E Earning Ability Return on Asset (ROA)
  Return on Equity (ROE)
L Liquidity Liquid Assets to Total Assets Ratios
  Liquid Assets to Total Deposits Ratio

 One way classification of  ANOVA is applied to test whether there is a 
statistically significant mean difference among four categorical banking 
sectors regarding different factors in Bangladesh. A multiple regression 
analysis is also performed to study the impact of  total assets, total deposits, 
and total advances on net income.

5. Results and discussion
The five parameters of  CAMEL model of  different categorical banks during 
the period 2013-2017 are calculated and explained in the following sections:

5.1. Capital adequacy
Capital adequacy highlights on the overall capital status of  banks and 
protecting depositors and other creditors from potential losses that a bank 
may incur. It covers all probable financial risks related to interest rate, 
liquidity, operation, credit, market, reputation, settlement, and environment 
& climate change, etc. It is beneficial for a bank to conserve & protect 
stakeholders' confidence and to prevent the bank from being bankrupt 
(Misra & Aspal, 2013). Capital adequacy ratio (CAR) and advances to assets 
ratio are used to determine the capital adequacy. The group average of  two 
ratios of  capital adequacy is presented in Table 2. 

Table 2. Rank of  banks according to composite capital adequacy
Types of  Banks                   CAR                      Advances/Assets        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 7.28 3 39.78 4 3.5 4
DFIs 5.64 4 80.38 1 2.5 3
PCBs 12.48 2 64.16 2 2 1.5
FCBs 23.74 1 43.82 3 2 1.5

 Table 2 shows that PCBs and FCBs are at the top position regarding 
capital adequacy. It is a good sign for both PCBs and FCBs which indicates 
their ability to absorb unexpected losses. DFIs and SCBs are at the third and 
fourth position respectively. Low CAR and Advances/Assets ratio is the 
main reason for the poor performance of  SCBs which shows that this sector 
faces relative capital inadequacy.

5.2. Assets quality
Asset quality is an essential parameter for examining the degree of  financial 
soundness of  a bank. “Asset quality expresses how much of  risky assets 
having by the banks on its total assets” (Majumder & Rahman, 2016). The 
most important measurement to demonstrate the asset quality of  the bank is 
the ratio of  Non-Performing Loans (NPLs) to total loans and NPLs to total 
assets (Bangladesh Bank, Annual Report-2019). Lower ratio indicates better 
assets quality of  the bank. Composite average and ranking of  two ratios of  
assets quality is shown in Table 3. 

Table 3. Rank of  banks according to composite assets quality
Types of  Banks                    NPLs to total loans        NPLs to total assets         Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 23.03 3 9.45 3 3 3
DFIs 26.44 4 18.63 4 4 4
PCBs 4.78 1 3.26 1 1 1
FCBs 7.44 2 3.47 2 2 2

 It is observed from Table 3 that PCBs has lowest non-performing loan 
to Total loan. The findings reveal that PCBs has strong loan recovery 
capability on time. FCBs and SCBs confirm the ranking of  two and third 
position respectively. DFIs obtain the lowest position with rank due to its 
weak loan recovery and exhibit a higher risk involved in total assets.
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Abstract
This study's objective is to assess the financial performance of  the categorical banking sectors 
in Bangladesh from 2013 to 2017. The study used secondary sources of  data that were 
collected from the Bangladesh Bank's annual reports. Through the use of  the CAMEL test, an 
ANOVA, and an ordinary least squares model, this paper attempts to determine whether there 
are any appreciable differences in the capital adequacy, asset quality, management efficiency, 
earning ability, and liquidity among the four categories of  banking sector in Bangladesh. The 
CAMEL test reveals that among the four types of  banks, foreign commercial banks do the 
best. Among the four categories of  banks, state-owned development financial institutions 
have performed the worst. When compared to one another, the four banking organizations' 
performance is found to be significantly different.
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1. Introduction
Banks act as a backbone of  business and national economy at present age. 
Banks play a major role in economic development of  a country. Funds are 
collected from people and given to other investors. By doing this activity, they 
earn a considerable profit. It works as a financial intermediary. So, the society 
and development of  a country depend on good performance of  banks. All 
kinds of  financial and economic deal are handled by the bank. 
Since liberation, Bangladesh achieves a steady improvement 
in the banking sector. Number of  new banks and branches of  
existing bank are being increased in almost every year. 
Bangladesh Bank (BB) is the central bank of  Bangladesh. It is 
known as the mother bank of  all banks because the guideline 
and rules of  the central bank must be followed by all banks. 
For opening a new bank, permission is needed from the 
government and the central bank. Every bank must have a 
deposit of  a particular fund in the central bank.

 There are two types of  banks in Bangladesh i.e., scheduled banks, and 
non-scheduled banks. Scheduled banks are controlled by Bangladesh Bank 
order 1972 where Non-scheduled bank are controlled by any act. There are 
59 scheduled banks and 5 banks that are not scheduled.  The scheduled bank 
is divided into four categories, state-owned commercial banks (SCBs), 
state-owned development financial institutions (DFIs), Private commercial 
banks (PCBs), Foreign commercial banks (FCBs). Out of  59 banks, there are 
6 state-owned commercial banks (SCBs), 3 state-owned development 
financial institutions (DFIs), 41 Private commercial banks (PCBs), and 9 
Foreign commercial banks (FCBs). 
 Economic growth and financial system development are strongly 
correlated (Misra & Aspal, 2013). Effective financial soundness is not only 
obligatory for economic development of  a country but also needed for 
shareholders, employees and investors (Majumder & Rahman, 2016). This 
study attempts to evaluate discrepancy in relative financial performance of  
four categories of  banks (SCBs, DFIs, PCBs, and FCBs) in Bangladesh as no 
depth study is conducted yet to evaluate categorically. The study will focus on 
capital adequacy, Assets Quality, Management Efficiency, Earning Ability and 
Liquidity of  four groups of  banks which are the five parameters of  CAMEL 
rating systems. 

2. Literature review
Several scholars have used the CAMEL model to measure financial 
performance of  the banking sector in any economy. Financial performance 
of  the selected fifteen banks in Bangladesh is measured by Majumder and 
Rahman (2016). CAMEL Model, Composite rankings, average, and 
ANOVA-test are applied to make comparison regarding performance among 
selected banks. Considering all of  the parameters together of  CAMEL, they 
have shown that Eastern Bank Ltd. holds the first place examined by the 
CAMEL Model compared to other banks under the study. This is because of  
its strong performance on five parameters of  CAMEL model. Islam and 
Ashrafuzzaman (2015) evaluated financial performance selected 
conventional and Islamic banks using Camel rating and t-test. They have 
observed no significant difference between conventional and Islamic 
banking in capital adequacy, earnings and management ability but a 
significant difference in assets utilization.
 Nimalathasan (2008) highlighted the comparison of  the financial 
performance of  the banking sector in Bangladesh using the CAMELS rating 
system. Using CAMEL rating system, he finds that three banks are in Strong 
position, thirty-one banks are in Satisfactory position, seven banks are in 

Fair, five banks are in Marginal, and two banks are in Unsatisfactory position 
among 48 banks in Bangladesh. The CAMEL method is also used to evaluate 
the performance and financial soundness of  state bank group by Misra and 
Aspal (2013). This method was using the five parameters, capital adequacy, 
asset quality, management efficiency, earning quality, and liquidity. According 
to capital adequacy and asset quality, SBBJ was highest while SBI got the 
lowest rank. Under management efficiency parameter, the most top position 
was taken by SBT and lowest position taken by SBBJ. This study suggests 
that SBI need to improve its asset quality and capital adequacy, SBP should 
improve its earning quality, and SBBJ should improve its management 
efficiency.
 Anojan and Nimalathasan (2014) compared the financial soundness of  
the state and private sector banks using CAMEL model in Sri Lanka. They 
stated that private sector banks are better than state banks in the 
performance of  capital adequacy, earnings, and liquidity position of  the 
banks. The performance of  the banking sector in Nigeria by CAMEL rating 
system from 2006 to 2010 is measured by Adesina (2012). He used fifteen 
banks as a sample and also ranked through the CAMEL ratios. several studies 
also have conducted on performance evaluation of  the banking sector in 
Bangladesh (Ibrahim, Mohammad, Hoque, & Khan, 2014; Uddin, Khan, & 
Farhana, 2015; Uddin, Khan, & Mohammad, 2015; Islam et. al., 2014). The 
study adopts the CAMEL model and Correlation to examine the overall 
performance of  the banking sector in Bangladesh. This analysis indicated 
that DFIs has found more vulnerable among the four categories of  bank 
operating in Bangladesh. The study also added that FCBs and PCBs are 
performing well, whereas SCBs showed a trend of  improving performance. 
The financial soundness of  five selected Palestinian Commercial Banks for 
the year 2015 using the CAMEL rating model were evaluated by Zedan and 
Daas (2017).  According to the analysis, Bank of  Palestine got the good 
rating and Palestinian Commercial Bank got the Bad rating among five banks.
 The Financial performance of  two major banks in northern India is 
evaluated by Sangmi and Nazir (2010). CAMEL parameters have been used 
to highlight the position of  banks. They found that selected banks have a 
good financial soundness according to five parameters of  CAMAL rating. 
Financial performance of  the banking industry in Bangladesh from 2013 to 
2014 is measured by Moudud-Ul-Huq (2017) and is ranked them under a 
composite rating system. He selects 10 private commercials banks from 38 
PCBs. His study finds that average composite rating of  most of  the bank is 
2.14. His findings give ''Strong" rating to Eastern Bank Ltd. His findings also 
indicate that performance of  most of  the Private commercial banks in 

Bangladesh is quite satisfactory. Chowdhury and Ahmed (2009) conducted a 
study to evaluate performance of  selected banks in Bangladesh using simple 
regression analysis. They have found that private commercial banks have 
ability for positive stable growth of  branches, deposits, employees, loans and 
advances, earning per share, net income during 2002 to 2006 in Bangladesh. 
They have also shown using R2 that future prospect of  private commercial 
banks in Bangladesh is very bright. 

3. Objectives
Financial performance analysis identifies a company's financial strengths and 
weaknesses, which help its management to plan and decides the company's 
future strategies. The main objective of  the study is to analyze the financial 
performance of  the categorical banking sectors in Bangladesh. Five research 
hypotheses tested in this study are as follows:

a) H0: There is no significant difference among four banking groups 
regarding total deposits.

b) H0: There is no significant difference among four banking groups in 
total assets.

c) H0: There is no significant difference among four banking groups in 
return on assets.

d) H0: There is no significant among four banking groups regarding 
return on equity.

e) H0: There is no significant difference among four banking groups 
regarding camel ratios. 

4. Methodology
This study is analytical research. The study covers five periods from the year 
2013 to 2017. This study is based on secondary data and data are collected 
from the annual reports of  Bangladesh Bank (2019) for the year 2013-2017.
 CAMEL model is used to measure the performance of  four categories 
of  banks in Bangladesh. It is an important tool to rate the banks (Misra & 
Aspal, 2013). This rating system was initially introduced in the U.S. in 
1979-80 to evaluate a Bank’s overall position. It is applied to every bank and 
credit union in the U.S. and also implemented outside the U.S. by various 
banking supervisory regulators (Dang, 2011). Bangladesh Bank introduced 
CAMEL Rating System in 1993 to evaluate the performance of  scheduled 
banks in Bangladesh. “CAMEL is an acronym for the five components of  
bank safety and soundness” (Dang, 2011). The components are Capital 
adequacy, Asset quality, Management quality, Earning ability, and Liquidity. 

The study uses ten ratios relating to CAMEL frameworks which are given in 
Table 01 at a glance:

Table 1. Ratios regarding CAMEL frameworks
Acronym   Parameters of  CAMEL     Ratios of  measuring CAMEL parameters
C Capital Adequacy Capital Adequacy Ratio
  Advances to Total Assets Ratio
A Assets Quality Gross NPLs to Total Loans
  NPLs to Total Assets
M Management Quality Expenditure-Income Ratio
  Advances to Deposit Ratios
E Earning Ability Return on Asset (ROA)
  Return on Equity (ROE)
L Liquidity Liquid Assets to Total Assets Ratios
  Liquid Assets to Total Deposits Ratio

 One way classification of  ANOVA is applied to test whether there is a 
statistically significant mean difference among four categorical banking 
sectors regarding different factors in Bangladesh. A multiple regression 
analysis is also performed to study the impact of  total assets, total deposits, 
and total advances on net income.

5. Results and discussion
The five parameters of  CAMEL model of  different categorical banks during 
the period 2013-2017 are calculated and explained in the following sections:

5.1. Capital adequacy
Capital adequacy highlights on the overall capital status of  banks and 
protecting depositors and other creditors from potential losses that a bank 
may incur. It covers all probable financial risks related to interest rate, 
liquidity, operation, credit, market, reputation, settlement, and environment 
& climate change, etc. It is beneficial for a bank to conserve & protect 
stakeholders' confidence and to prevent the bank from being bankrupt 
(Misra & Aspal, 2013). Capital adequacy ratio (CAR) and advances to assets 
ratio are used to determine the capital adequacy. The group average of  two 
ratios of  capital adequacy is presented in Table 2. 

Table 2. Rank of  banks according to composite capital adequacy
Types of  Banks                   CAR                      Advances/Assets        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 7.28 3 39.78 4 3.5 4
DFIs 5.64 4 80.38 1 2.5 3
PCBs 12.48 2 64.16 2 2 1.5
FCBs 23.74 1 43.82 3 2 1.5

 Table 2 shows that PCBs and FCBs are at the top position regarding 
capital adequacy. It is a good sign for both PCBs and FCBs which indicates 
their ability to absorb unexpected losses. DFIs and SCBs are at the third and 
fourth position respectively. Low CAR and Advances/Assets ratio is the 
main reason for the poor performance of  SCBs which shows that this sector 
faces relative capital inadequacy.

5.2. Assets quality
Asset quality is an essential parameter for examining the degree of  financial 
soundness of  a bank. “Asset quality expresses how much of  risky assets 
having by the banks on its total assets” (Majumder & Rahman, 2016). The 
most important measurement to demonstrate the asset quality of  the bank is 
the ratio of  Non-Performing Loans (NPLs) to total loans and NPLs to total 
assets (Bangladesh Bank, Annual Report-2019). Lower ratio indicates better 
assets quality of  the bank. Composite average and ranking of  two ratios of  
assets quality is shown in Table 3. 

Table 3. Rank of  banks according to composite assets quality
Types of  Banks                    NPLs to total loans        NPLs to total assets         Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 23.03 3 9.45 3 3 3
DFIs 26.44 4 18.63 4 4 4
PCBs 4.78 1 3.26 1 1 1
FCBs 7.44 2 3.47 2 2 2

 It is observed from Table 3 that PCBs has lowest non-performing loan 
to Total loan. The findings reveal that PCBs has strong loan recovery 
capability on time. FCBs and SCBs confirm the ranking of  two and third 
position respectively. DFIs obtain the lowest position with rank due to its 
weak loan recovery and exhibit a higher risk involved in total assets.
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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5.3. Management quality
Management quality is the most important parameter of  CAMEL for 
knowing the strength and growth of  any financial institution. The total 
expenditure to total income ratios and advances to deposit ratios are used to 
determine management quality.
Table 4. Composite rank of  management quality of  banks 
Types of  Banks       Expenditure-Income Ratio    Advances to Deposits Ratio      Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 84.84 3 50.56 4 3.5 4
DFIs 114 4 103.26 1 2.5 3
PCBs 75.3 2 83.6 2 2 1.5
FCBs 47.3 1 66.25 3 2 1.5

 Table 4 shows that PCBs and FCBs are the top positions with the group 
average of  2 which mean that those banking sector performed well in the 
management of  expenditure as well as convert deposit into advances. DFIs 
obtained the third place with the group average of  2.5. The score of  SCBs is 
the lowest position due to its poor performance in expenditure-income ratio 
and advances to deposits ratio.

5.4. Earning ability
Earnings ability reflects the quality of  a bank’s profitability and its ability to 
earn consistently. It determines the profitability of  the bank and explains its 
sustainability and growth in earnings in the future (Majumder & Rahman, 
2017). Two ratios are used to assess the earnings ability of  the banks under 
study. The first ratio is the net income to total assets or “ROA” (return on 
assets) the second ratio used is “ROE’’ (Return on Equity).
Table 5. Composite rank of  earnings ability of  banks 
Types of  Banks                  Return on Assets            Return on Equity          Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 0.01 3 -1.31 3 3 3
DFIs -1.13 4 -6.9 4 4 4
PCBs 0.97 2 10.77 2 2 2
FCBs 2.82 1 14.72 1 1 1

 Table 5 indicates that FCBs holds the top position in obtaining profit 
than other groups of  banks because of  their strong earning capability. PCBs 
and SCBs secure the second and third position respectively. DFIs have 
negative returns due to its higher non-performing loan and expenditure. 

5.5. Liquidity 
This is an essential parameter of  CAMEL model rating systems. It is a 
measurement of  ability for meeting financial obligations in facing due. A 
sound liquidity position which indicates solvency of  a bank is imperative for 
getting trust of  depositors. Without ensuring adequate liquidity, the banking 
sector will fail to mobilize its resources for earnings profit, and they maintain 
sufficient liquidity for ensuring safety and security. The most useful 
indicators for evaluating the liquidity position in the banking sector are liquid 
assets to total assets ratios, liquid assets to total deposits ratio, advance 
deposit ratio (ADR), liquidity coverage ratio (LCR), etc. The study has used 
first two ratios for assessing liquidity parameter. Combined average and 
composite rank of  two ratios of  liquidity is exhibited in Table 6.
Table 6. Composite rank of  liquidity of  banks 
Types of  Banks           Liquid Assets to Total Assets    Liquid Assets to Total Deposit        Group Rank
  AVG Rank AVG Rank AVG Rank
SCBs 39.62 2 42.42 2 2 2
DFIs 7.11 4 8.22 4 4 4
PCBs 21.7 3 25.27 3 3 3
FCBs 49.38 1 56.39 1 1 1

 Table 6 reveals that FCBs occupy highest percent of  liquidity than other 
groups of  banks. The findings indicate that FCBs has enough capital to 
maintain its financial obligations. SCBs with an average of  2 and PCBs with 
an average of  3 confirm the second and third place respectively. DFIs hold 
the least position due to its weak performance in liquid assets to total assets 
and liquid assets to total deposits ratios.

5.6. Overall ranking performance of  the four categories of  banks in 
Bangladesh
The overall group ranking of  the four categories of  commercials banks in 
Bangladesh for the period of  2013 to 2017 is presented in Table 7. The 
capital adequacy ratio of  FCBs and PCBs is observed in highest rank, 
whereas DFIs and SCBs occupy 2nd and 3rd rank respectively. The asset 
quality parameter of  PCBs holds the top position while DFIs occupy the 
lowest position. Under the management quality parameter, it is observed that 
top rank taken by both PCBs & FCBs and lowest rank taken by SCBs. In 
terms of  earning quality parameter, the capability of  FCBs got the top rank 
while DFIs at the lowest position. Under the liquidity parameter, FCBs stand 
on the top position and DFIs on the lowest position.
 By considering all of  the parameters of  CAMEL after composite 

ranking, it is seen that FCBs on the top position assessed by the CAMEL 
Model compared to other categories of  banks under the study because of  its 
strong performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity. PCBs are at the second position and 
SCBs at the third positions. On the other hand, DFIs are at the lowest 
position compared to other categories of  banks under study because of  its 
weak performance on the Capital Adequacy, Asset Quality, Management 
Quality, Earnings Ability, and Liquidity.
Table 7. Overall group ranking of  the four categories of  commercials banks in Bangladesh
Types of       Capital               Assets      Management    Earnings     Liquidity
Banks      Adequacy (C)     Quality (A)      Quality (M)     Ability (E)     (L)   Average Rank
SCBs 3.5 3 3.5 3 2 3 3
DFIs 2.5 4 2.5 4 4 3.4 4
PCBs 2 1 2 2 3 2 2
FCBs 2 2 2 1 1 1.6 1

 The CAMEL rating based on five parameters is considered one of  the 
important methods to evaluate the financial health of  the banks. According 
to first parameter capital adequacy, SCBs and DFIs both banking sector faces 
insufficient capital position, so these sectors need to raise their capital from 
security market or others, but it will be better to avoid debt capital. In the case 
of  assets quality, the banking sector of  SCBs and DFIs should take necessary 
steps to recover loans and advances from the customers and the others. All 
bad or non-performing loans of  these sectors can be put under separate 
management within the same institution allowing it to focus exclusively on 
non-performing loans and advances to take effective & productive decision 
when they will go for providing loan and advances. Under the management 
quality, SCBs and DFIs, both banking sectors need to increase the total 
income through useful investment ideas. Those banking sectors should try to 
reduce operating expenses by avoiding over staffs, unnecessary promotion, 
advertisement, and other activities. Based on earning ability, both SCBs, and 
DFIs faces low earnings ratio. These banking sectors need to work sincerely 
and efficiently to raising net income through investment the fund at a high 
level of  return, staff ’s commitment, creative and productive work, increase 
customers, etc. In case of  liquidity, DFIs should try to increase liquid assets 
through well recover of  the loans and try to reduce current liabilities through 
avoiding short term borrowings.
 When all of  the parameters of  the camel model are considered together, 
DFIs is found at the lowest position in the camel rating system, this banking 
sector need to lot of  work on the five parameters of  CAMEL. SCBs 

performance is not good enough and confirmed the third position among 
the four-banking sector.  This sector should work effectively on capital 
adequacy and management quality. FCBs and PCBs both banking sectors are 
in a good place and secured the first and second position respectively in the 
camel rating system. These sectors should try to improve and keep consistent 
performance on the five components of  the camel in the future.

5.7. Hypothesis testing
One way classification of  ANOVA is conducted to test whether there is any 
significant difference among four groups of  banks regarding total deposits, 
total assets, ROA, ROE, CAMEL ratios and findings are explained in the 
following sections.

5.7.1. Total deposits
To find out if  there is any significant difference regarding the performance 
related to deposits among all the four banking groups from 2013 to 2017, the 
F test is applied and is shown below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 78689312.66 3 26229770.89 84.43 0.00 3.24
Within Groups  4970805.1 16 310675.32   
Total   83660117.76 19    

 The above-mentioned ANOVA table shows that the value of  F is 84.43, 
which is more than 3.24 at 5% level of  significance. Therefore, the null 
hypothesis is rejected. It means that total deposits of  all the four banking 
groups are significantly different.

5.7.2. Total assets
In terms of  total assets, the performance of  four banking groups is 
significantly different or not from 2013 to 2017, the F test is performed and 
presented below:

ANOVA Table 
Source of  Variation SS df  MS F P-value F crit
Between Groups 132799890.94 3.00 44266630.31 71.11 0.00 3.24
Within Groups  9960789.16 16.00 622549.32   
Total   142760680.10 19.00    

 From the ANOVA table it is found that F is 71.11, which is greater than 

the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It is indicated that the total assets of  four banking groups are 
significantly different. 

5.7.3. Return on assets
In order to determine whether the performance of  all four banking groups 
from 2013 to 2017 is significantly different, the F test is used and is shown 
below: 

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 41.86 3.00 13.95 42.36 0.00 3.24
Within Groups  5.27 16.00 0.33   
Total   47.13 19.00    

 The above ANOVA table demonstrates that the calculated value of  F is 
42.36, which is exceeds the table value of  3.24 at 5% level of  significance. 
Hence, the null hypothesis is not accepted. It shows that the performance of  
return on assets among all the four banking groups is significantly different.

5.7.4. Return on equity
To find out whether the return on assets of  all four banking groups during 
the period from 2013 to 2017 is significantly different, the F test is applied 
and is shown below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 1537.26 3.00 512.42 18.64 0.00 3.24
Within Groups  439.82 16.00 27.49   
Total   1977.08 19.00    

From the above ANOVA table, the value of  F is 18.64, which is greater than 
the table value of  3.24 at 5% level of  significance. Hence, the null hypothesis 
is rejected. It exhibits that the performance of  all the four banking groups is 
significantly different in terms of  return on equity.

5.7.5. Camel ratios
To see whether the performance of  camel ratio is significantly different or 
not during the period from 2013 to 2017, the F test is used and is shown 
below:

ANOVA Table
Source of  Variation SS df  MS F P-value F crit
Between Groups 10.60 3.00 3.53 7.64 0.00 3.24
Within Groups  7.40 16.00 0.46   
Total   18.00 19.00    

 The ANOVA table says that the calculated value of  F is 7.64, which is 
greater than the table value of  3.24 at 5% level of  significance. Hence, the 
null hypothesis is not accepted. This reveals that there is a significant 
difference in the performance of  camel ratios among all the four banking 
groups. The ANOVA test means that the performance of  the banks in 
Bangladesh is significantly different in terms of  the deposits, assets, return 
on assets (ROA), return on equity (ROE), and CAMEL model. Therefore, 
from the findings of  the study, the authorities of  the related lowest ranking 
banks should take essential steps to improve their weaknesses.

5.8. Multiple regression findings
Four multiple regression models are fitted to the data separately to examine 
the effects total assets, deposits, and advances on net income of  four 
categorical sectors of  banks in Bangladesh.

5.8.1. State-owned commercial banks (SCBs)
For predicting the net income with the variables of  assets, deposits, and 
advances for the state-owned commercial banks during the period from 2013 
to 2017, first multiple regression is applied and results are shown in Table 8.
Table 8. Regression results of  SCBs
Variable Coefficients P-value
Intercept 9531.02 0.07
Total Assets  -56.66 0.11
Total Deposits  77.85 0.08
Total Advances  -0.19 0.12
R2=0.52       

 The slope of  assets is -56.66 in this model. That means one unit increase 
in total assets of  the SCBs will decrease 56.66 units net income if  other 
things remain the same. The slope of  the deposits is found 77.85 indicates 
per unit increase in the deposits of  the SCBs will increase 77.85 unit of  net 
income. However, all independent variables are found insignificant.

5.8.2. Development financial institutions (DFIs)
To forecast the net income for Development Financial Institutions for the 
period 2013 to 2017 with variables of  assets deposits and advances, the 2nd 
multiple regression is fitted to the data and findings are presented in Table 9.
Table 9. Regression results of  DFIs
Variable Coefficients P-value
Intercept 84.78 0.89
Total Assets  16.72 0.01
Total Deposits  1.80 0.70
Total Advances  -0.27 0.00
R2=0.93       

 The asset slope indicates that DFIs net income will be increased by 16.72 
units with the one unit increasing of  assets. The total assets variable is 
observed highly significant. Total advances of  DFIs are found to have a 
negative significant effect on net income. The value of  R2 shows that 93% 
variation in net income can be explained by three selected variables.

5.8.3. Private commercial banks (PCBs)
Another multiple regression is applied to measure impact of  variables of  
assets, deposits, and advances on net income for Private Commercial Banks 
and findings are given in Table 10.
Table 10. Regression results of  PCBs
Variable Coefficients P-value
Intercept 1740.98 0.37
Total Assets  -12.21 0.26
Total Deposits  10.87 0.30
Total Advances  0.07 0.20
R2=0.58       

 Slope of  asset from Table 10 indicates one unit rise in PCBs assets will 
reduce 12.21 units of  net income. In the case of  deposits, per unit increase in 
the deposits of  the PCBs will increase 10.87 units of  net income. On the 
other side one unit increase in advances of  the PCBs will increase 0.07 unit 
of  net income. 

5.8.4. Foreign commercial banks (FCBs)
For knowing the status of  net income of  the Foreign Commercial Banks 
during the period from 2013 to 2017 with variables of  assets, deposits and 

advances, another multiple regression is used and results are demonstrated in 
Table 11;

Table 11. Regression results of  FCBs
   Coefficients P-value
Intercept 62.23 0.92
Total Assets  0.45 0.91
Total Deposits  2.08 0.79
Total Advances  0.02 0.50
R2=0.59       

 The slope of  assets shows that one unit increase in assets of  the FCBs 
will increase 0.45 unit of  net income. The slope of  the deposits means that 
one unit increasing of  deposits of  the FCBs will increase net income by 2.08 
units. Table 11 indicates insignificant effect of  assets, deposits and advances 
on net income.
 According to multiple regression tests, the SCBs must be efficient 
enough to increase the quality of  their assets & advances and find out useful 
investment ideas to maximize net income. DFIs should give concentration 
on their advances to manage effectively into higher earnings as well as take 
better decisions when they will provide loans and advances as this sector 
cannot use their loan and advances efficiently. The banking sector of  PCBs 
should try to increase the quality of  their assets through useful investment 
ideas to maximize net income.

6. Conclusion
The number of  banks in a country depends on the size of  its territory, GDP, 
population, economy, etc. Currently, 59 banks operate in Bangladesh, and 
this may be enough compared to the size of  the Bangladesh economy. Some 
Economists opined that there is no need for a new bank and suggest that 
authorities should focus on improving the performance of  existing banks 
(Islam & Kallol, 2017). In this study, CAMEL rating technique is used to 
evaluate the financial performance of  banks in Bangladesh. The CAMEL 
rating system is a method, which is widely used for measuring the 
performance of  capital adequacy, assets quality, management quality, 
earnings ability, and liquidity of  banks in Bangladesh. Based on CAMEL 
rating system, this study finally concludes that Foreign Commercial Banks 
(FCBs) are performing better and taken the first position where 
Development Financial Institution (DFIs) are performing worse and got the 
fourth position among the four types of  banks. Private Commercial Banks 
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1. Introduction
Human Resource Management (HRM) in the 21st century seeks sustainable 
organizational growth rather minimal use of  human resource to achieve 
superior profitability. Nowadays, most of  the organizations 
incorporated green practices in their HRM functions to 
achieve the environmental sustainability, which is generally 
encompassed by governments, business leaders, consumers 
and communities (Jackson, Renwick, Jabbour, & 
Muller-Camen, 2011). In contrary, in the conventional views 
about the role of  organization prioritize economic activity 
over environmental responsibility in environmental 
sustainability (Ones & Dilchert, 2012). In this age, green 
human resource management (GHRM) became the global 

(PCBs) shows their prosperous performance which confirmed the second 
place of  the camel ranking and state-owned Commercial Banks (SCBs) 
indicates a trend of  improving performance and secured third place of  the 
camel ranking.
 The results of  this research demonstrate that there is a statistically 
significant difference in the performance of  the four types of  banks in term 
of  deposits, assets, return on assets (ROA), return on equity (ROE), and 
CAMEL ratios during the period of  study. It can also be concluded that 
low-ranking banks need to improve their performance in order to reach the 
desired standards.
 The findings of  the study can be useful for the management to 
undertake decisions regarding the improvement of  the banking sector in 
Bangladesh and formulate policies as per the analyses. If  the 
recommendations given in this study are implemented by the policymakers, 
the banking sector can overcome its current problems and contribute to the 
rapid development of  Bangladesh's economy.
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concern regarding environment-friendly performance in both, developed 
and developing countries (Sharma & Gupta, 2015). To deal with this quickly 
changing industrial world, must develop HR in conformity with the business 
strategies in the labor-intensive manufacturing companies (Ahmad, Khan, 
Abdullah, & Rashid, 2017; Chowdhury, Othman, Khan, & Sulaiman, 2020). 
However, very few organizations of  Bangladesh concern about the GHRM 
practices in their organizations, where are 4560 garments factories & 400 
steel industries doing their business. The previous study by Renwick, 
Redman, and Maguire 2008, identified that distinguished policies in the field 
of  recruitment, performance and appraisal management, training and 
personnel development, employee relations, and reward systems are 
considered powerful tools for aligning employees with a company’s 
environmental strategy. GHRM depends on the unique and identifiable 
patterns of  green decisions and behaviors of  HR managers (Jackson, 
Renwick, Jabbour, & Muller-Camen, 2011). The understanding and studies 
on green HRM in recent years amplified by various contemporary scholars 
(Berrone & Gomez-Mejia, 2009; Jabbour, Santos, & Nagano, 2010; Massoud, 
Daily, & Bishop, 2008; Stringer, 2009). The literature has suggested, to 
improve environmental performance in organizations and several 
competitiveness dimensions, management and employee environmental 
training and awareness can simultaneously make it possible (Alberti, Caini, 
Calabrese, & Rossi, 2000; Bunge, Cohen-Rosenthal, & Ruiz-Quintanilla., 
1995). GHRM is an environment friendly initiative that works ensure work 
efficiencies, lesser cost, and heightened employee engagement levels (Rani & 
Mishra, 2014).
 The GHRM practices in ready-made garments and steel industries yet to 
be addressed intensively. This study discussed the impact of  GHRM 
practices in achieving environmental sustainability, in addition to it has 
outlined the factors should be included in the HRM functions to create an 
environment friendly workplace. Prioritizing issues that may affect the 
organization adversely in achieving environmental goals that scrutinized 
identified the effects on the organization.

2. Literature review
2.1. Green Human Resource Management
Green Human Resources Management (GHRM) can be defined as the set of  
policies, practices, and systems that stimulate the green behavior of  a 
company’s employees in order to create an environmentally sensitive, 
resource-efficient and socially responsible workplace and overall 
organization. In other words, GHRM is the use of  policies, philosophies, and 

practices of  HRM to promote sustainable use of  resources and prevent 
adverse impacts arising from environmental causes within business 
organizations (Zoogah, 2011). Human resource practices which consist 
preservation of  environmental management, whole execution and systems in 
the organizations that is required to achieve effective environmental 
performance of  organizations (Jabbour & Santos, 2008), that the idea of  
GRHM refers developing human resource management practices regarding 
the environmental sustainability through increasing the employee’s 
commitment to the issues of  environmental sustainability. These practices 
include functions have been practiced in nowadays organizations, these are 
recruitment and selection, training and development, reward and incentives, 
compensation, performance appraisal, induction aim to achieve organization 
goal of  environmental sustainability (Khan, Ali, Arefeen, 2014; Khan & 
Jahur, 2007), also the statements supported by Renwick, Redman, and 
Maguire (2013) and added It has been proposed that green HRM can be 
measured by considering its multidimensional nature. In the empirical study 
conducted by Opatha and Arulrajah (2014) outlined that green HRM 
practices are imperative in organizations to reduce global warming, 
minimizing natural disasters avoiding informal, harmful and greedy usage of  
natural resources for production and consumption, resisting health diseases 
due to pollution, minimizing harms to lives in the earth by ensuring 
appropriate balance of  relationships among plants, animals, people, and their 
environment, and through all of  these ensuring sustainability of  humans and 
business organizations for a prolonged period of  time.

2.2. Green recruitment and selection
HRM practices can think of  as required instruments for producing, 
fortifying, and sustaining employee actions in line with organizational 
capabilities or culture in group level job competencies or norms, and 
individual motivation, opportunity (Buller & McEvoy, 2012; 52). In creating 
an environmental oriented workforce, companies have two options: First is 
focused on green recruitment. Second is providing required environmental 
protection related awareness, education, training and development of  the 
existing workforce (Arulrajah, Opatha, & Nawaratne, 2015). Among the 
various types of  HRM practices, recruitment is that, organizations adopt to 
attract and increase the number of  qualified applicants (Delery, 1998; Jiang, 
Lepak, Han, Hong, Kim, & Winkler, 2012; Khan, Hoque, & Shahabuddin, 
2019). Green recruitment is systematic steps of  recruiting new competent 
candidates who are aware of  sustainable process, environmental schemes and 
familiar with words of  preservation and ecological environment, world 

renowned organizations (google, Timberland, yes) adopted the green 
recruitment process in their acquisition criteria (Bangwal & Tiwari, 2015). 
Recruitment in respect of  greening, makes it sure that new talents are familiar 
with the green practices and environmental system that will support the 
effective environmental management within the organization (Wehrmeyer, 
1996) regarding environmental performances, nowadays organizations are 
attracting new employees through the digital applications, separated in 
effective and ineffective recruitment process (Guerci, Montanari, Scapolan, 
& Epifanio, 2016). The recruitment websites of  major European recruiter set 
significant outline on the environmental activity of  the organization (Ehnert, 
2009). To make sure improvement of  environmental management systems, 
acquisition process should be designed containing enough information of  
environmental culture & values. Studies reveal that applicants are concerned 
about organizational practice & decision makings regarding sustainable 
organizational performance (Wehrmeyer, 1996; Stringer, 2009). The 
Chartered Institute of  Personnel and Development (CIPD) believes in that 
becoming a green employer may improve employer brand value, Goodwill 
and is a useful way to attract potential employees who have an environmental 
orientation.

Hypothesis 1: Green recruitment & selection has significant impact on organizational 
environmental sustainability

2.3. Green reward and incentives
Offering reward and incentives to employees is one of  the major practices in 
HRM, which influences individuals to be more likely to perform the task 
repeatedly with more enthusiasm. Regarding green practices, the 
organizational sustainability of  the organization’s highly linked with green 
reward management practices of  the organizations. green reward 
management plays a significant role to motivate employees on corporate 
environmental management initiatives (Arulrajah, Opatha, & Nawaratne, 
2015). There is a positive relationship between pay and rewards and 
environmental performance. Reward and pay system have encouraging 
impact on the productivity of  the manufacturing industries (Masri, & Jaaron, 
2017). Rewarding employees for their outstanding contribution towards the 
organization’s environmental performance, accelerate the goal achievement 
(Jabbour & Santos, 2008; Jabbour, & de Sousa Jabbour, 2016), Also this 
practice can be used to inspire employees to share some innovative and green 
creative ideas relating to their individual jobs (Ahmad, 2015). Employees who 
contribute the most to environmental sustainability enjoy a different sort of  

reward practices concerning the adaptation of  new green skill. Money-based 
EM (Environmental management) rewards (bonus cash, premiums), and it 
has been discussed that sometimes employees may feel more driven by 
offering nonfinancial rewards through green pay and reward, such as 
recognition and praise (Jabbour & Santos, 2008; Jackson, Renwick, Jabbour, 
& Muller-Camen, 2011). Some well-practiced non-monetary based EM 
rewards (sabbaticals, leave, gifts), recognition-based EM rewards (awards, 
dinners, publicity, external roles, daily praise), and positive rewards in EM 
(feedback), All of  these kinds of  rewards have been practiced nowadays 
(Renwick, Redman, & Maguire., 2013) Incentives and rewards may be more 
powerful measures of  aligning employees' performance with the firm's goals 
than other practices in the HRM system. However, in general, combining 
monetary and nonmonetary rewards are significantly effective in motivating 
employees, acknowledged by the most of  the researchers (Jabbour & Santos, 
2008; Renwick, Redman, & Maguire., 2013).

2.4. Green training and development
Training is a sequence of  experiences or opportunities designed to modify 
behavior in order to attain a stated objective. Training and development aim 
at developing competences such as technical, human, conceptual and 
managerial for the furtherance of  individual and organization growth (Khan 
& Ali, 2014, 2015). Green training & development is a series of  actions that 
provoke employees to learn new skills of  environment protections, also it 
focuses on environmental issues in the organization (Jabbour, 2011). 
Training and development deals with the improvement of  employees' 
knowledge, skills then bring changes in attitude (Khan & Jahur, 2007; Khan, 
Ali, Arefeen, 2014; Uddin, Khan, & Solaiman, 2014). However, GTD focuses 
on conserve energy, reduce waste, diffuse environmental by educating 
employees about the value of  environmental management (Zoogah, 2011). 
The organization should provide Training on necessary skills to achieve 
green goal, and develop employees for future requirement. This practice 
delivers training on green working method to engage employees in 
environmental problem solving (Zoogah, 2011). A green management 
system closely dependent on GTD, stated after a significant survey on 437 
employees, conducted by Daily, Bishop, and Steiner (2007), another study 
says it has strong impact environment practices (Daily, Bishop, & Massoud, 
2012), but one of  recent studies says TD has least influence on green human 
resource management (GHRM) of  organizations (Masri, & Jaaron, 2017). 
Hosain and Rahman (2016) suggested that TD process can be designed by 
incorporating programs, workshops, seminars, sessions and presentations 

aiming to enhance competencies and skills in environment management. In 
another observation is to achieve sustainability effectively in the organization 
GHRM should design training program concerning environmental 
awareness, attitudes, knowledge and values (Cherian & Jacob, 2012; Dumont, 
Shen, & Deng, 2017).

Hypothesis 2: GTD has a positive relation with the environmental sustainability

2.5. Green performance management and appraisal
Performance appraisal as the dimension of  human resources which is used to 
analyze an employees’ performance based on their responsibilities defined by 
Ivancevich (1995). Performance management is an enduring process of  
maintaining a communication between supervisor and an employee over the 
year to assist in organizational strategic goal achievement (Khan, Hoque, & 
Shahabuddin, 2019; Bangwal & Tiwari, 2015). Green performance 
management (GPMA) plays very important role in the effectiveness of  green 
management work over passage of  time because they guide employee 
performance to the environmental performances need by the organization 
(Jabbour & Santos, 2008). Environmental performance standards and 
indicators have to be developed in PMS to supplement green HR practices 
(Mehta & Chugan, 2015). This can be initiated by linking performance 
evaluation to green goals and tasks specified in the job description (Mehta & 
Chugan, 2015). Total performance management system should be developed 
Considering Key Performance Areas (KPA) and Key Performance Index 
(KPI) to achieve environmental sustainability (Hosain & Rahman, 2016). 
GPM practices aim at make even the employees' behaviors with the 
organization’s environmental goals (Govindarajulu & Daily, 2004; Harvey, 
Williams, & Probert, 2013).

2.6. Knowing on green HRM
Narrative of  green HRM is still in an early stage with hypothesis about its 
effect on employee workplace outcomes (Dumont, Shen, & Deng, 2017). 
Green knowledge can lead to understanding and helping individuals to 
behave in particular ways, it can be learnt from mass media or environmental 
training and development resulting in better understanding of  environmental 
impacts (Rayner & Morgan, 2018). Environmental knowledge (EK) denotes 
the knowledge and awareness about environmental issues and solutions 
(Zsóka, Szerényi, Széchy, & Kocsis, 2013). EK has a positive relation to green 
practices of  organizations (Rayner & Morgan, 2018). A significant number 
of  respondents agreed on the existing structure of  job positions empower 
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1. Introduction
Human Resource Management (HRM) in the 21st century seeks sustainable 
organizational growth rather minimal use of  human resource to achieve 
superior profitability. Nowadays, most of  the organizations 
incorporated green practices in their HRM functions to 
achieve the environmental sustainability, which is generally 
encompassed by governments, business leaders, consumers 
and communities (Jackson, Renwick, Jabbour, & 
Muller-Camen, 2011). In contrary, in the conventional views 
about the role of  organization prioritize economic activity 
over environmental responsibility in environmental 
sustainability (Ones & Dilchert, 2012). In this age, green 
human resource management (GHRM) became the global 

(PCBs) shows their prosperous performance which confirmed the second 
place of  the camel ranking and state-owned Commercial Banks (SCBs) 
indicates a trend of  improving performance and secured third place of  the 
camel ranking.
 The results of  this research demonstrate that there is a statistically 
significant difference in the performance of  the four types of  banks in term 
of  deposits, assets, return on assets (ROA), return on equity (ROE), and 
CAMEL ratios during the period of  study. It can also be concluded that 
low-ranking banks need to improve their performance in order to reach the 
desired standards.
 The findings of  the study can be useful for the management to 
undertake decisions regarding the improvement of  the banking sector in 
Bangladesh and formulate policies as per the analyses. If  the 
recommendations given in this study are implemented by the policymakers, 
the banking sector can overcome its current problems and contribute to the 
rapid development of  Bangladesh's economy.
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concern regarding environment-friendly performance in both, developed 
and developing countries (Sharma & Gupta, 2015). To deal with this quickly 
changing industrial world, must develop HR in conformity with the business 
strategies in the labor-intensive manufacturing companies (Ahmad, Khan, 
Abdullah, & Rashid, 2017; Chowdhury, Othman, Khan, & Sulaiman, 2020). 
However, very few organizations of  Bangladesh concern about the GHRM 
practices in their organizations, where are 4560 garments factories & 400 
steel industries doing their business. The previous study by Renwick, 
Redman, and Maguire 2008, identified that distinguished policies in the field 
of  recruitment, performance and appraisal management, training and 
personnel development, employee relations, and reward systems are 
considered powerful tools for aligning employees with a company’s 
environmental strategy. GHRM depends on the unique and identifiable 
patterns of  green decisions and behaviors of  HR managers (Jackson, 
Renwick, Jabbour, & Muller-Camen, 2011). The understanding and studies 
on green HRM in recent years amplified by various contemporary scholars 
(Berrone & Gomez-Mejia, 2009; Jabbour, Santos, & Nagano, 2010; Massoud, 
Daily, & Bishop, 2008; Stringer, 2009). The literature has suggested, to 
improve environmental performance in organizations and several 
competitiveness dimensions, management and employee environmental 
training and awareness can simultaneously make it possible (Alberti, Caini, 
Calabrese, & Rossi, 2000; Bunge, Cohen-Rosenthal, & Ruiz-Quintanilla., 
1995). GHRM is an environment friendly initiative that works ensure work 
efficiencies, lesser cost, and heightened employee engagement levels (Rani & 
Mishra, 2014).
 The GHRM practices in ready-made garments and steel industries yet to 
be addressed intensively. This study discussed the impact of  GHRM 
practices in achieving environmental sustainability, in addition to it has 
outlined the factors should be included in the HRM functions to create an 
environment friendly workplace. Prioritizing issues that may affect the 
organization adversely in achieving environmental goals that scrutinized 
identified the effects on the organization.

2. Literature review
2.1. Green Human Resource Management
Green Human Resources Management (GHRM) can be defined as the set of  
policies, practices, and systems that stimulate the green behavior of  a 
company’s employees in order to create an environmentally sensitive, 
resource-efficient and socially responsible workplace and overall 
organization. In other words, GHRM is the use of  policies, philosophies, and 

practices of  HRM to promote sustainable use of  resources and prevent 
adverse impacts arising from environmental causes within business 
organizations (Zoogah, 2011). Human resource practices which consist 
preservation of  environmental management, whole execution and systems in 
the organizations that is required to achieve effective environmental 
performance of  organizations (Jabbour & Santos, 2008), that the idea of  
GRHM refers developing human resource management practices regarding 
the environmental sustainability through increasing the employee’s 
commitment to the issues of  environmental sustainability. These practices 
include functions have been practiced in nowadays organizations, these are 
recruitment and selection, training and development, reward and incentives, 
compensation, performance appraisal, induction aim to achieve organization 
goal of  environmental sustainability (Khan, Ali, Arefeen, 2014; Khan & 
Jahur, 2007), also the statements supported by Renwick, Redman, and 
Maguire (2013) and added It has been proposed that green HRM can be 
measured by considering its multidimensional nature. In the empirical study 
conducted by Opatha and Arulrajah (2014) outlined that green HRM 
practices are imperative in organizations to reduce global warming, 
minimizing natural disasters avoiding informal, harmful and greedy usage of  
natural resources for production and consumption, resisting health diseases 
due to pollution, minimizing harms to lives in the earth by ensuring 
appropriate balance of  relationships among plants, animals, people, and their 
environment, and through all of  these ensuring sustainability of  humans and 
business organizations for a prolonged period of  time.

2.2. Green recruitment and selection
HRM practices can think of  as required instruments for producing, 
fortifying, and sustaining employee actions in line with organizational 
capabilities or culture in group level job competencies or norms, and 
individual motivation, opportunity (Buller & McEvoy, 2012; 52). In creating 
an environmental oriented workforce, companies have two options: First is 
focused on green recruitment. Second is providing required environmental 
protection related awareness, education, training and development of  the 
existing workforce (Arulrajah, Opatha, & Nawaratne, 2015). Among the 
various types of  HRM practices, recruitment is that, organizations adopt to 
attract and increase the number of  qualified applicants (Delery, 1998; Jiang, 
Lepak, Han, Hong, Kim, & Winkler, 2012; Khan, Hoque, & Shahabuddin, 
2019). Green recruitment is systematic steps of  recruiting new competent 
candidates who are aware of  sustainable process, environmental schemes and 
familiar with words of  preservation and ecological environment, world 

renowned organizations (google, Timberland, yes) adopted the green 
recruitment process in their acquisition criteria (Bangwal & Tiwari, 2015). 
Recruitment in respect of  greening, makes it sure that new talents are familiar 
with the green practices and environmental system that will support the 
effective environmental management within the organization (Wehrmeyer, 
1996) regarding environmental performances, nowadays organizations are 
attracting new employees through the digital applications, separated in 
effective and ineffective recruitment process (Guerci, Montanari, Scapolan, 
& Epifanio, 2016). The recruitment websites of  major European recruiter set 
significant outline on the environmental activity of  the organization (Ehnert, 
2009). To make sure improvement of  environmental management systems, 
acquisition process should be designed containing enough information of  
environmental culture & values. Studies reveal that applicants are concerned 
about organizational practice & decision makings regarding sustainable 
organizational performance (Wehrmeyer, 1996; Stringer, 2009). The 
Chartered Institute of  Personnel and Development (CIPD) believes in that 
becoming a green employer may improve employer brand value, Goodwill 
and is a useful way to attract potential employees who have an environmental 
orientation.

Hypothesis 1: Green recruitment & selection has significant impact on organizational 
environmental sustainability

2.3. Green reward and incentives
Offering reward and incentives to employees is one of  the major practices in 
HRM, which influences individuals to be more likely to perform the task 
repeatedly with more enthusiasm. Regarding green practices, the 
organizational sustainability of  the organization’s highly linked with green 
reward management practices of  the organizations. green reward 
management plays a significant role to motivate employees on corporate 
environmental management initiatives (Arulrajah, Opatha, & Nawaratne, 
2015). There is a positive relationship between pay and rewards and 
environmental performance. Reward and pay system have encouraging 
impact on the productivity of  the manufacturing industries (Masri, & Jaaron, 
2017). Rewarding employees for their outstanding contribution towards the 
organization’s environmental performance, accelerate the goal achievement 
(Jabbour & Santos, 2008; Jabbour, & de Sousa Jabbour, 2016), Also this 
practice can be used to inspire employees to share some innovative and green 
creative ideas relating to their individual jobs (Ahmad, 2015). Employees who 
contribute the most to environmental sustainability enjoy a different sort of  

reward practices concerning the adaptation of  new green skill. Money-based 
EM (Environmental management) rewards (bonus cash, premiums), and it 
has been discussed that sometimes employees may feel more driven by 
offering nonfinancial rewards through green pay and reward, such as 
recognition and praise (Jabbour & Santos, 2008; Jackson, Renwick, Jabbour, 
& Muller-Camen, 2011). Some well-practiced non-monetary based EM 
rewards (sabbaticals, leave, gifts), recognition-based EM rewards (awards, 
dinners, publicity, external roles, daily praise), and positive rewards in EM 
(feedback), All of  these kinds of  rewards have been practiced nowadays 
(Renwick, Redman, & Maguire., 2013) Incentives and rewards may be more 
powerful measures of  aligning employees' performance with the firm's goals 
than other practices in the HRM system. However, in general, combining 
monetary and nonmonetary rewards are significantly effective in motivating 
employees, acknowledged by the most of  the researchers (Jabbour & Santos, 
2008; Renwick, Redman, & Maguire., 2013).

2.4. Green training and development
Training is a sequence of  experiences or opportunities designed to modify 
behavior in order to attain a stated objective. Training and development aim 
at developing competences such as technical, human, conceptual and 
managerial for the furtherance of  individual and organization growth (Khan 
& Ali, 2014, 2015). Green training & development is a series of  actions that 
provoke employees to learn new skills of  environment protections, also it 
focuses on environmental issues in the organization (Jabbour, 2011). 
Training and development deals with the improvement of  employees' 
knowledge, skills then bring changes in attitude (Khan & Jahur, 2007; Khan, 
Ali, Arefeen, 2014; Uddin, Khan, & Solaiman, 2014). However, GTD focuses 
on conserve energy, reduce waste, diffuse environmental by educating 
employees about the value of  environmental management (Zoogah, 2011). 
The organization should provide Training on necessary skills to achieve 
green goal, and develop employees for future requirement. This practice 
delivers training on green working method to engage employees in 
environmental problem solving (Zoogah, 2011). A green management 
system closely dependent on GTD, stated after a significant survey on 437 
employees, conducted by Daily, Bishop, and Steiner (2007), another study 
says it has strong impact environment practices (Daily, Bishop, & Massoud, 
2012), but one of  recent studies says TD has least influence on green human 
resource management (GHRM) of  organizations (Masri, & Jaaron, 2017). 
Hosain and Rahman (2016) suggested that TD process can be designed by 
incorporating programs, workshops, seminars, sessions and presentations 

aiming to enhance competencies and skills in environment management. In 
another observation is to achieve sustainability effectively in the organization 
GHRM should design training program concerning environmental 
awareness, attitudes, knowledge and values (Cherian & Jacob, 2012; Dumont, 
Shen, & Deng, 2017).

Hypothesis 2: GTD has a positive relation with the environmental sustainability

2.5. Green performance management and appraisal
Performance appraisal as the dimension of  human resources which is used to 
analyze an employees’ performance based on their responsibilities defined by 
Ivancevich (1995). Performance management is an enduring process of  
maintaining a communication between supervisor and an employee over the 
year to assist in organizational strategic goal achievement (Khan, Hoque, & 
Shahabuddin, 2019; Bangwal & Tiwari, 2015). Green performance 
management (GPMA) plays very important role in the effectiveness of  green 
management work over passage of  time because they guide employee 
performance to the environmental performances need by the organization 
(Jabbour & Santos, 2008). Environmental performance standards and 
indicators have to be developed in PMS to supplement green HR practices 
(Mehta & Chugan, 2015). This can be initiated by linking performance 
evaluation to green goals and tasks specified in the job description (Mehta & 
Chugan, 2015). Total performance management system should be developed 
Considering Key Performance Areas (KPA) and Key Performance Index 
(KPI) to achieve environmental sustainability (Hosain & Rahman, 2016). 
GPM practices aim at make even the employees' behaviors with the 
organization’s environmental goals (Govindarajulu & Daily, 2004; Harvey, 
Williams, & Probert, 2013).

2.6. Knowing on green HRM
Narrative of  green HRM is still in an early stage with hypothesis about its 
effect on employee workplace outcomes (Dumont, Shen, & Deng, 2017). 
Green knowledge can lead to understanding and helping individuals to 
behave in particular ways, it can be learnt from mass media or environmental 
training and development resulting in better understanding of  environmental 
impacts (Rayner & Morgan, 2018). Environmental knowledge (EK) denotes 
the knowledge and awareness about environmental issues and solutions 
(Zsóka, Szerényi, Széchy, & Kocsis, 2013). EK has a positive relation to green 
practices of  organizations (Rayner & Morgan, 2018). A significant number 
of  respondents agreed on the existing structure of  job positions empower 


