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FINANCIAL ECONOMICS | ARTICLE

Efficiency of Indian Banks – private versus public 
sector banks: A two-stage analysis
Biswajit Patra1*, Purna Chandra Padhan2 and Puja Padhi3

Abstract:  This paper estimates and compares various efficiencies, namely, busi
ness, profit, and Z-Score efficiencies for private and publicly owned Indian banks. It 
uses the data envelopment analysis (DEA) following variable returns to scale, under 
input and output orientation, for measuring efficiency. Further, the Tobit regression 
model is used in the second stage to check the significant determinants from a list 
of bank-specific factors for various efficiencies. The study finds that the average 
efficiency scores of public sector banks (PSBs) are higher than private banks. The 
Z-score indicates that both PSBs and private banks are facing stability risks. Tobit 
regression model results confirm that return on assets and capital levels are sig
nificantly related to all types of efficiencies for private banks. On the other hand, the 
efficiency of PSBs is mainly affected by the level of non-performing assets, market 
share, size of the bank, return on assets, and capital level. It is inferred that the 
prompt corrective action (PCA) framework of RBI (2014) and the merger and con
solidation of PSBs by the government (2019) favorably impacted the efficiencies of 
PSBs. Additionally, it identifies the stability risk of Indian banks and suggests banks 
should build up adequate capital for stressful situations.

Subjects: Economics; Banking; Business; Management and Accounting 

Keywords: banks; DEA; efficiency; two-stage analysis; Tobit model; Z-score

JEL Classification: G210; C67

1. Introduction
The total assets size of Indian banks is around $2.3 trillion at present, which is about 1.2 times the 
country’s GDP, signifying banks’ role in the Indian economy. The public sector banks (PSBs) control 
the majority share of banking business in India. However, in recent years, the private sector banks 
are gaining mileage over their counterparts. The incremental credit deposit ratio of private banks is 
about 67 percent, and the same for PSBs is as low as 32 percent (Financial Stability Report, RBI, 
July 2021). The PSBs in India are facing a stressful situation as evidenced by high non-performing 
loans (8.8 percent) and low capital adequacy ratios (14.4 percent) in comparison to their private 
counterparts which were 4.6 percent and 18.7 percent, respectively, as noted by the Financial 
Stability Report, RBI (December 2021). Further, the government of India (GOI) has been discussing 
for privatization of banks to improve efficiency. Presently, as published by Bank for International 
Settlements (BIS), India’s credit-to-GDP ratio remains in the range of 55 percent, which is one of 
the lowest among emerging economies. Given this, it is worth studying the efficiency of the Indian 
banking sector and understanding its determinants.
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The issue of banking sector efficiency received substantial attention among academicians, 
policymakers, and researchers. There are some notable studies on the efficiency of Indian banks 
(Arrawatia et al., 2015; Babu & Kumar, 2018). Further, various types of banking efficiency are also 
examined by researchers in the Indian context. Prominent among them could be profit efficiency 
(Ray & Das, 2010; Singh et al., 2020); cost and revenue efficiency (Jayaraman & Srinivasan, 2014). 
However, the studies are mostly focused on measuring business or profit efficiency following the 
top-line approach or bottom-line approach without considering stability risk. This provides an 
impetus for the present study to analyze Z-score efficiency along with business and profit effi
ciency, to understand the overall efficiency and stability of the banking sector. The Data 
Envelopment Analysis (DEA) as a measure of efficiency has been substantially applied in Indian 
banking literature primarily due to its simplicity and capability to handle multiple inputs and 
outputs (Debnath & Shankar, 2008; Jayaraman & Srinivasan, 2019; Saha & Ravishanker, 2000). 
In banks, multiple inputs like employees, bank branches, and operating expenses produce various 
outputs such as total loans, investments, and profit. The present study applies a two-stage 
approach to measure efficiency and find its bank-specific determinants. The first stage consists 
of measuring the business, profit, and Z-Score efficiency of Indian banks applying the DEA 
technique for both PSBs and private sector banks individually. In the second stage, the Tobit 
model was applied to determine bank-specific factors that affect these efficiencies. The Tobit 
model is primarily useful for handling the characteristics of efficiency scores and acts as an 
appropriate model (Sufian, 2009). In the Tobit model, the dependent variable is efficiency scores, 
and the values are limited within a range between zero and one (0 � ES � 1). The Tobit model, 
popularly known as the censored model, is widely applied in the case of banking efficiency analysis 
(Ariff & Can, 2008; Drake et al., 2006; Jia, 2009).

The novelty of the paper is as follows. Although several studies have been devoted to measuring 
various bank efficiencies and subsequently analyzed its determinants, this paper shall be unique in 
addressing the issue and compare them for two separate groups of banks together. Secondly, it 
introduces Z-score efficiency for Indian banks, as banks’ stability is being questioned at the time of 
financial stress. Thirdly, it uses extensive individual bank-wise database up to 2020 for measuring 
business, profit, and Z-Score efficiency for each bank individually and as a group of banks sepa
rately. Finally, it follows a two-stage method to analyze a wide range of bank-specific explanatory 
variables for determining bank group efficiency, which adds value to existing literature and 
provides policy suggestions.

The rest of the paper is structured as follows, including the present section. Section 2 discusses 
existing literature on bank efficiency measurement, the DEA technique, and its determinants. 
Section 3 presents the methodology; Section 4 describes data and models used; section 5 analyses 
estimated empirical results. Finally, section 6 concludes the analysis and suggests policy 
implications.

2. Literature review
The measurement and analysis issues of bank efficiency have been substantially discussed in 
literature theoretically and empirically across countries. Voluminous literature is available for 
measuring bank efficiency and the role and influence of bank-specific parameters like capital, 
level of non-performing loans, and bank size on bank efficiencies. In this section, we have reviewed 
a few recently selected noteworthy studies. The recent research of Maity et al. (2020) suggested 
that, although Indian banks are working below their optimum capacity, they can increase their 
efficiency scores. Similarly, few studies on banking efficiency across countries such as Olson and 
Zoubi (2011) for banks of MENA countries; Fu et al. (2014) for banks of Asia Pacific Region; Hsiao 
et al. (2015) for Chinese Banks; Moradi-Motlagh et al. (2015) for Australian banks; Manlagnit (2015) 
for Philippines banks may be noteworthy. Ariff and Can (2008) studied Chinese banks’ profit 
efficiency using the DEA and Tobit model. The study found that private banks are more efficient 
as compared to state-owned banks.
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Various studies measure the efficiency of banks through top-line and bottom-line approaches. In 
the top line approach, the business efficiency is looked at, whereby the banks aim to maximize 
their business level to have control over the market and increase their size (Azad et al., 2020; 
Debasish, 2016; Saha & Ravishanker, 2000; Y.C. Chen et al., 2013). Similarly, following the bottom- 
line approach, banks aim to maximize their bottom line and focus on profit efficiency (Akhigbe & 
Mcnulty, 2011; Ariff & Can, 2008; Das & Ghosh, 2009; Duho et al., 2020; Jayaraman & Srinivasan,  
2019; A. N. Berger et al., 1993; Ray & Das, 2010; Srairi, 2010).

Over the years, the banking business has become more complex and riskier. The returns on 
investment have become more volatile. Hence, the question of stability and insolvency risk of 
banks cannot be avoided. The Z-Score of banks shows its stability (Beck et al., 2013; Lemonakis 
et al., 2015; Yeyati & Micco, 2007). The Z-score is defined as the ratio of return on assets (ROA + 
(Equity/ Assets) to the standard deviation of assets (World Bank, 2016). The higher Z-Score level 
shows low insolvency risk and low leveraged bank (A.N. Berger et al., 2008; Čihák & Hesse, 2010; 
Laeven & Levine, 2009; Yeyati & Micco, 2007). It is a proxy estimate of bank’s probability of failure 
(Čihák, 2007). The bank efficiency researchers have also studied the Z-score efficiency (Beck et al.,  
2013; Čihák & Hesse, 2010; Lemonakis et al., 2015).

The DEA has been used as a technique for measuring banks’ efficiency by academicians across the 
globe. To note some of them; Choudhry and Jayasekera (2014) for European Commercial banks; 
Moradi-Motlagh and Saleh (2014) for Australian banks; Avkiran (2015) and An et al. (2015) for 
Chinese banks; M.J. Chen et al. (2015) for Taiwan banks; Isik and Hassan (2003) for Turkish banks; 
Gulati (2015), Ray (2016), and Goswami et al. (2019), and Singh et al. (2020) for Indian banks.

Further, few studies examine the bank specific parameters as the determinants of bank effi
ciency. Dao and Nguyen (2020) studied the banks in Vietnam and noted that the capital adequacy 
of banks significantly and positively influences the efficiency scores of banks. Similarly, Mohanty 
and Sarkar (2020) studied the profit efficiency of Indian banks and found that return on assets, 
bank size, and non-performing assets negatively influence banks’ profitability. Once an efficiency 
score is obtained, the Tobit model can be applied to determine the factor affecting these efficiency 
scores. Staub et al. (2010) studied the efficiency of Brazilian banks and noted that non-performing 
loans negatively affect banks’ efficiencies. Moradi-Motlagh and Jubb (2020) also support the same 
idea that bad loans negatively impact Australian banks’ efficiency. Similarly, many studies on the 
determinants of banking efficiency exist across the countries. Few notable studies such as Sufian 
and Majid (2007) for banks in Singapore; Kumar and Gulati (2009) for Indian banks; Sufian (2009) 
for Malaysian banks; Alrafadi et al. (2015) for Libyan banks; Tesfay (2016) for Ethiopian banks; 
Jackson and Fethi (2000) for Turkish banks, may be worth to mention.

The literature review suggests that banks’ technical efficiency and its determinants have been 
substantially studied in India’s case. However, the present study is different from the rest as we 
have attempted to measure business, profit, and Z- score efficiency for each bank individually. We 
have also analyzed their determinants and efficiency separately for both public and private sector 
banks. The factors influencing different types of efficiency, studied by both input and output- 
oriented approaches, shall also be unique in this direction. It throws light on how the bank’s focus 
varies on targeting various efficiencies within the bank groups. Thus, the present study adds value 
and contributes to the existing literature.

3. Methodology

3.1. Data Envelopment Analysis (DEA)
The DEA is a non-parametric approach, commonly known as the CCR−Charnes-Cooper-Rhodes 
(Charnes et al., 1978) model used to measure the efficiency of decision-making units based on 
constant reruns to scale. The extended CCR model, known as BCC− Banker-Charnes-Cooper (Banker 
et al., 1984) model, includes the variable returns to scale in the production process. This is now 
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widely used to measure the efficiency of decision-making units (DMUs) and rank them based on 
efficiency scores for various business units across banking, hospitals, companies, and firms of 
different sectors (Beasley, 1990). The present study uses the DEA under BCC model for its analysis. 
The DEA can be analyzed from two different orientation models, such as input-orientated and 
output-orientated (Coelli, 1996). The input-oriented model aims at reducing the inputs while 
keeping the output fixed, while the output-orientated model looks at the maximization of the 
outputs with the fixed level of inputs.

3.2. Second stage analysis: Tobit model
The Tobit model was initially proposed by (Tobin, 1958), also known as the censoring model, in 
which the dependent variable values remain within a limit. In the present study, the various 
efficiency scores, estimated through the DEA, fall in the range of zero and one (0 � ES � 1) and 
can be considered dependent variables in the Tobit model. In this censored model, we assume the 
lower limit to be zero and the upper limit to be one, as in the case of a two-limit Tobit model, which 
works for a certain range of the dependent variable. One of the limitations is that the highest 
efficiency score or the upper limit may not always be one; however, due to the wide acceptability 
of the Tobit model, we have considered this in our study. The Tobit model is useful for the case of 
latent variable (Zeleke et al., 2021) and follows a general form

The general form of the Tobit model for the efficiency score of banks can be written as 

y� ¼ x0βþ e (1) 

where y ¼ f y� if 0 � y� � 1 and
0 if otherwise

The dependent variable y can be written as y = max (y�; 0)

Where, y�; 0 is the set of parameters to be estimated, x is the set of explanatory variables and e 
is the error term. The e is the latent variable and y is the dependent variable which represents the 
efficiency score of banks. The model parameter is estimated with maximum likelihood estimation 
procedure. The statistical significance of the coefficient indicates the explanatory variable affects 
the dependent variable.

4. Data and models used

4.1. Efficiency score measurement
The year-wise data has been obtained from the Centre for Monitoring Indian Economy (CMIE) 
Mumbai, database, and annual reports of the individual commercial banks for the year 2004–2020. 
To maintain the uniformity of the individual bank data, the data beyond the year 2020 is not 
included in this study, as there are a series of mergers of PSBs in 2020. The data used for efficiency 
measurement are of two types, input and output variables. The selected input variables are the 
number of bank employees, bank branches, and expenses for bank employees. The output vari
ables are total assets and total business (deposits plus advances) for measuring business effi
ciency, profit after tax (PAT) for measuring the profit efficiency, and calculated Z-Score of the bank 
for Z-Score efficiency. The Z-score indicates the banks’ buffer in terms of capital and returns to 
those returns standard deviation. It shows the strength of the bank when the returns are volatile. 
It is calculated as Z- Score = ROA+(equity/assets))/sd(ROA), where ROA- Return on Assets and 
sd(ROA) means standard deviation of Return on Assets.

Above mentioned selected variables are consistent with the literature on bank efficiency mea
surement across the countries (Gulati, 2015; Kamarudin et al., 2019; Kumar & Gulati, 2009; Olson & 
Zoubi, 2011; Reddy & Nirmala, 2013; Singh & Bansal, 2017).
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The DEA model for efficiency is as follows

I (Employees, Bank branches, Salaries expenses) = 
O1 Total Assets; Total Businessð Þ

O2 Profit After Taxð Þ

O3 Z � Scoreð Þ

8
<

:
(2)

O1 is output for business efficiency, O2 and O3 for-profit and Z-Score efficiency, respectively.

4.2. Tobit regression model
After estimating the efficiency scores through the DEA technique next, we have applied the Tobit 
model. The model is used to find out the factors influencing such efficiencies. There are two sets of 
Tobit regression equations for public sector banks and the other for private banks. The regression 
equations models can be written as

Model for PSBs 

PUB ESi ¼ αþ β1Gi þ β2NPAi þ β3CAPi þ β4ROAi þ β5PROVi þ β6SEi þ β7MRSi þ β8HOi

þ β9SIZEi þ εi (3) 

Model for private banks 

PVT ESi ¼ αþ β1NPAi þ β2CAPi þ β3ROAi þ β4PROVi þ β5SEi þ β6MRSi þ β7HOi þ β8SIZEi

þ β9Agei þ εi (4) 

where, PUB ESi and PVT ESi stand for the efficiency score of PSBs and private banks for business 
efficiency, profit efficiency, and Z-Score efficiency and for both input and output orientations 
separately. The detailed descriptions of the other variables used in the Tobit regression models 
are given in Table 1. as follows

The above-mentioned dependent variable is extensively used in the literature on the determi
nants of banking efficiency. There are some of the significant studies in this context (Adusei & 
McMillan, 2016; Dinberu & Wang, 2018: Singh & Bansal, 2017; Sufian, 2009). On the other hand, the 
explanatory variables from bank-specific parameters like bank capital, returns on assets, market 
share, size, ownership, loss provisions are prevalent in existing studies (Ariff & Can, 2008; Baral & 
Patnaik, 2022; Djalilov & Piesse, 2016; Jayaraman & Srinivasan, 2014; Jha et al., 2013; Le et al.,  
2019; Reddy & Nirmala, 2013; Wanke et al., 2022).

5. Empirical results and discussions

5.1. Efficiency scores
Table 2 shows the average efficiency scores for various efficiencies across banks in India under the 
PSBs group and private sector bank group over 2004–2020. The average efficiency scores under 
various efficiencies are better for the PSBs as compared to private banks for both the input and 
output orientations. This result remains in line with the findings of earlier studies of Le et al. (2019) 
for banks in Vietnam; and Azad et al. (2020) for banks in Bangladesh. Among different efficiencies, 
the PSBs have better business efficiency scores in the range of 0.88–0.86 compared to 0.73–0.65 
for profit efficiency, which is 0.61–0.72 for Z-score efficiency while considering the input and output 
orientation. It implies that PSBs are more aggressive in expanding their business and looking for 
a top-line approach than profit-making and increasing stability, as shown by Z-score efficiency. The 
same is also observed in private banks that have higher business efficiency than other efficiencies.

As evident from the low Z-score of efficiency, most of the banks in India, both PSBs and private 
sector banks have stability risk. The lower side Z-score efficiency indicated that the risk of default 
of these banks is very high at the time of stress. Further, the variation in efficiency scores among 
banks within the group is higher for private banks than PSBs noted from the SD and CV.
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Figure 1 shows that in business efficiency, the PSBs have played a lead role compared to private 
banks up to 2017; however, the private banks are improving their efficiency continuously over time 
and able to reach on par with PSBs. In 2017, the RBI brought maximum PSBs under prompt 
corrective action (PCA) framework wherein the weak banks in terms of lower capital, banks 
reporting continuous losses are restricted for doing additional loans business. These banks are 
advised to concentrate on profit. It restricted more than half of the PSBs in India; 11 out of 21 
banks are kept under this framework. This reduced the business growth of PSBs. To some extent, 
the post-demonetization of 2016 and GST implementation have some effect on these PSBs.

The average profit efficiency score of PSBs is higher as compared to private banks (Figure 2). This 
finding contrasts with the existing study (Mutarindwa et al., 2021; Singh et al., 2020), where they 
opined that private banks are more profit efficient. It is also noted that the profit efficiency scores 
of the PSBs increased from 0.60 in 2016 to 0.64 in 2017 for the short time period, which may be 
due to the PCA framework in 2017 as these banks targeted more for the bottom-line approach for 
increasing profit. Otherwise, the profit efficiency scores reduced for both the bank groups from 0.63 
as of 2015 to a low of 0.58 and 0.41 in 2020 for PSBs and private banks, respectively. Further, it is 
also observed that the Z-Score efficiency for the Indian banks, both for PSBs and private banks, has 

Table 1. Description of variables in the Tobit estimation
Variable Type Name Description
Dependent Variable Efficiency Scores 

(ES)
Estimated DEA Efficiency scores for 
business, profit, and Z-Score 
efficiencies.

Independent Variable Government Ownership (G) The percentage of Government 
shareholding of each bank for PSBs

NPA Percentage (NPA) The percentage of non-performing 
assets to total assets

Capital Percentage (CAP) The percentage of Capital amount 
(shareholders amount) to total 
assets

Return on Assets (ROA) The average net income/profit to 
total Assets

Loan Loss Provisions (PROV) Log of Total Loss Provisions kept by 
the banks as per regulatory 
guidelines for any dilution in the 
value of assets

Salaries and other expenses 
percentage (SE)

The percentage of salaries and 
other expenses on Employees to 
the total business mix of the bank

Market Share (MRS) The share of the total business of 
the banks as compared to total 
business of all the banks in the 
group

Head office at Mumbai is dummy 
(HO)

Value 1 is considered for the banks 
whose corporate office is at 
Mumbai

Large size of the bank is dummy 
(SIZE)

Value 1 is considered for the banks 
whose average business size is 
more than H 4 lakh crores

New aged bank is dummy (AGE) Value 1 is considered for the 
private banks that got established 
after the year 1991. The year is 
known for its major economic 
reform in India. 
AGE Dummy is not used for PSBs as 
all the PSBs in India were 
established prior to 1991.
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been falling in recent times (Figure 3). The Z-score efficiency has fallen for the PSBs to as low as 
0.48 in 2020, showing the stability risk for the PSBs.

5.2. Descriptive statistics
The descriptive statistics in Table 3 provide a preliminary idea about explanatory variables used in 
the Tobit regression. It excludes dummy variables such as SIZE, HO, and AGE as they carry the 
values of either one or zero. As evident from the table, the PSBs in India are owned by the 
government, and the average ownership is 77 per cent. The share is as high as 93 percent for 
the united bank of India (UNBI), and the lowest is 59 percent for the state bank of India (SBI). It 
indicates that control power of the government on PSBs is exorbitant. The skewness and kurtosis 
values of 0 and 3, respectively, indicate the series normally distributed condition virtuous for the 
regression model. The null hypothesis of Jarque-Bera statistics is a joint hypothesis of the skew
ness being zero and the excess kurtosis being zero. Accepting the null hypothesis means the series 
is normally distributed. All the variables, except MRS, are normally distributed, as we accept the 
null hypothesis, indicating the estimated regression coefficient will provide efficient and robust 
results.
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The descriptive statistics results indicate that the PSBs in India are burdened by high non- 
performing assets, low capital adequacy, lower ROA, and higher loan loss provisions as compared 
to private banks. Further, the average expenses on employees to total business are higher for 
private banks than PSBs. The average market share of business during 2004–2020 is captured by 
a few banks, both in PSBs and private banks, as evidenced by higher SD. The highest market share 
is owned by the state bank of India (28.84 percent) and ICICI bank (26.36 percent) among PSBs 
and private banks group, respectively. The other statistical parameters like SD and CV show 
variation and consistency within the data set. In general, the variation within the group is higher 
in the case of private banks in comparison to PSBs in all the parameters.

Table 4 presents the correlation among explanatory variables used in the Tobit model is checked 
and confirmed that the model does not suffer severe multi-collinearity. The Variance Inflation 
Factor (VIF) also value does not exceed 5.

5.3. Second stage analysis for the determinants of banking efficiency—Tobit regressions
The estimated results of the Tobit model is reported in Table 5. The efficiency score, being the 
dependent variable, regressed upon the bank-specific parameters as mentioned in the equation (3 
and 4). The Tobit regressions for the private banks use the same sets of explanatory variables as 
PSBs, except the government holding. Another dummy variable, AGE, is added as an explanatory 
variable for private banks.

The results show that the business efficiencies of PSBs have a positive and statistically significant 
relationship with the NPA level of banks, the market share of the individual bank, the large size of 
the bank, and government ownership. This result is consistent with the results of earlier studies 
(Delis et al., 2009; Fu et al., 2014; Isshaq & Bokpin, 2012). It implies that state-owned, larger-sized 
banks and banks with a higher market share positively influence business efficiency. It also 
indicates that PSBs increase their business with a rising level of risk. The level of capitalization, 
loan loss provisions, salary expenses percentage, and head office is at Mumbai have a negative 
relationship with the business efficiency of PSBs. In the case of private banks, the regression results 
suggest that the NPA level of banks, level of capitalization of banks, and return on assets are 
significant and positively related to business efficiency scores. Therefore, unlike the PSBs, private 
banks increase their business along with higher capital and better return on assets.

In the case of profit efficiency, variables such as NPA level of banks, return on assets, and market 
share directly influence the bank’s profits. The result is aligned with other studies where market 
share and return on assets influence efficiency positively (Ray & Das, 2010; Srairi, 2010). However, 
the loan loss provisions, and salaries expenses percentage are inversely related to profit efficiency 
scores. It implies a rise in credit risk, and the cost of the bank influences the profit efficiency 
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inversely. In the related line, Jayaraman and Srinivasan (2019) studied the Indian banks and noted 
that a rise in credit risk reduces the profit efficiency and cost-efficient banks are more profitable.

Similarly, the Z-score efficiency for PSBs is significantly positively related to the banks’ return on 
assets and negatively with loan loss provisions and the larger size of the bank. It asserts that 
a higher return on assets helps the banks increase their stability, whereas the bank’s risk and too 
large size reduce it. A similar result is also observed for the private banks; the Z-score efficiency 
score is positively related to the return on assets and the capital level, negatively with loan loss 
provisions. It entails that higher loss provisions reduce the bank’s stability, and higher return and 
capital level increase the banks’ stability. The overall significance of the model is observed from the 
probability statistics of LR. The results confirm that all the models provide robust results.

6. Conclusions and policy suggestions
Efficiency measurement of banks helps to understand the health of the banking system. A healthy 
banking environment is essential for economic growth. This paper estimates business, profit, and 
Z-score efficiencies for a wide range of banks in India over the years 2004–2020. On average, the 
efficiency scores of PSBs are higher in all types of efficiencies compared to private banks. However, 
the recent trend shows that private sector banks are capturing the businesses of the PSBs and 
having better business efficiency scores. It is also observed that the implementation of the PCA 
framework during 2017 helped the PSBs to look at the bottom line and improve their profit 
efficiency in 2017, although the business efficiency got negatively impacted. Further, the merger 
and consolidation of PSBs in 2019 by the Indian government improved its business and profit 
efficiency. The study suggests another round of mergers of PSBs to increase their efficiency.

For bankers and policymakers, the most concerning issue in recent years is that both PSBs and 
private banks are facing stability risk as observed from the lower Z-score of efficiency. The problem 
is more severe in PSBs, possibly because the PSBs in India are suffering from moral hazard 
problems. They are backed by the government for recapitalization as and when required. As 
a result, it changes banks’ attitudes toward proper risk management and apparently leads to 
banks’ moral hazard problems (Gopalakrishnan et al., 2018). As a policy recommendation, the 
government should not always provide backend support to PSBs to marinate the regulatory capital 
and its management. The government should take proactive measures to provide some facilities 
and flexibility to compete with private banks.

The study found that return on assets and capital level are two considerable factors significantly 
related to all types of efficiencies for private banks. However, the efficiency of PSBs is significantly 

Table 4. Correlation matrix
Private Banks

NPA CAP ROA PRO SE MRS HO SIZE AGE
NPA 1

CAP −0.12 1.00

ROA −0.70* −0.25 1.00

PRO −0.49 −0.37 0.65* 1.00

SE 0.16 0.68* −0.61* −0.61* 1.00

MRS −0.32 −0.38 0.55* 0.80* −0.37 1.00

HO −0.48 0.11 0.44 0.62* −0.02 0.63* 1.00

SIZE −0.32 −0.36 0.49 0.75* −0.33 0.75* 0.62* 1.00

AGE −0.51* −0.08 0.59* 0.81* −0.29 0.74* 0.78* 0.71* 1.00

* Significant at 5% level. Simple correlation among two regressors up to 0.8 to 0.9 does not indicate severe multi- 
collinearity (Mayers, 1990, Midi et al., 2010, Goswami et al., 2019) 
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associated with other factors like NPAs, market share, size of the bank, including the ROAs and 
capital level. The lower Z-score efficiency of Indian banks is related to lower capital and lower 
return on assets, which risk regulatory failure and insolvency. This study advocates for reducing 
government control over PSBs and incentivizes them to carry out government-sponsored populous 
programs. The process might help the PSBs to increase their business and profit efficiency sub
stantially. The study highlights the stability risk of Indian banks and suggests that banks in India 
should focus on building an adequate level of capital for unforeseen stress situations.
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Appendix Table A.I Bank Names

PSBs Private Banks

ALB Allahabad Bank AXB Axis Bank Ltd.

AB Andhra Bank CSB C S B Bank Ltd.

BOB Bank Of Baroda CUB City Union Bank Ltd.

BOI Bank Of India DCB D C B Bank Ltd.

BOM Bank Of Maharashtra DNLB Dhanlaxmi Bank Ltd.

CAN Canara Bank FB Federal Bank Ltd.

CBI Central Bank Of India HDFC H D F C Bank Ltd.

CORP Corporation Bank ICICI I C I C I Bank Ltd.

DENA Dena Bank INSB IndusInd Bank Ltd.

INB Indian Bank JKB Jammu & Kashmir Bank 
Ltd.

IOB Indian Overseas Bank KB Karnataka Bank Ltd.

OBC Oriental Bank Of 
Commerce

KVB. Karur Vysya Bank Ltd.

PSB Punjab & Sind Bank LVB Lakshmi Vilas Bank Ltd.

PNB Punjab National Bank RBL R B L Bank Ltd.

SBI State Bank Of India SIB. South Indian Bank Ltd.

SNB Syndicate Bank YB Yes Bank Ltd.

UCO Uco Bank

UBI Union Bank Of India

UNDB United Bank Of India

VB Vijaya Bank
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