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Competition and distress in banks in India: An 
application of panel data
Jagjeevan Kanoujiya1*, Dr. Shailesh Rastogi12 and Venkata Mrudula Bhimavarapu1

Abstract:  Financial distress (FD) is a crucial issue that needs to be resolved in time; 
otherwise, it may adversely influence society’s areas. Therefore, identifying the 
factors responsible for FD and how these factors affect FD is an exciting area of 
research. Given this, this paper proposes investigating the effect of competition on 
the bank’s FD in India. This paper uses the data of 34 banks operating in India for 
the observation period (2016–2019). Three variants of Altman’s Z-score are used for 
the assessment of FD. Lerner’s index of the banks is developed for the competition 
measurement. A panel data analysis is further performed for regression analysis. 
The current study has an interesting outcome. The findings reveal that high market 
power or low competition lowers financial distress and adds more financial stability 
in banks in India. This paper provides fresh evidence on the connection between 
market power and FD of banks in India. Moreover, no other study has been observed 
to use all the three variants of Altman’s z-score to provide robustness and reliability 
in results. Therefore, the study has a significant contribution and a novelty in its 
approach.

Subjects: Macroeconomics; Monetary Economics; Microeconomics; Industrial Economics; 
Econometrics; Finance; Business, Management and Accounting 

Keywords: competition; market power; financial distress; Bankruptcy; Lerner’s index

1. Introduction
Financial distress (FD) is an issue that needs specialized attention because of its probable 
consequences (Habib et al., 2020; Lizal, 2002). Such consequences span all the areas of 
society, which may adversely affect all the firm’s stakeholders, including society and the 
environment (Barney & Harrison, 2020; Freeman et al., 2010). Financial distress may not 
always culminate into bankruptcy, but stress beyond a threshold is always deleterious for 
the firms (Gordon, 1971). Before embarking upon a discussion on FD, it is pertinent to define 
it for clarity so the context in which it is used in the study should be established. FD is defined 
as a situation in which a firm cannot meet its financial obligation as and when it comes up 
(Garlappi & Yan, 2011; Ikpesu, 2019). The definition of FD taken in the study discernably 
includes any outcome that encompasses failure, insolvency, bankruptcy, or default to meet 
firms’ financial obligations (Habib et al., 2020). However, the definition of FD is a generic 
definition apt for banks as well.

Among several types of firms, banks have a key role and work as the backbone of the 
economy. It handles the nation’s financial system by its twofold activity of collecting deposits 
and providing loans in different ways (Kishore, 2015; Pradhan, 2014). Hence, financial stability 
of banks should be under the radar of all concerned stakeholders. The major cause of the 
financial crisis of 2008 is found to be the failure of financial institutions. The recent bank 
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failures in India such as Punjab and Maharashtra Co-operative Bank (PMC), Punjab and Sindh 
Bank, and Yes Banks, have created the serious concerns towards exploring the factors 
responsible for FD in banks (Jasrotia & Agarwal, 2021). The rising NPAs (one of the main 
causes of FD) in Indian banks is mentioned in Figure 1. Therefore, researches in this area are 
the need of the hour to layout reliable evidence on responsible factors for bank’s financial 
health.

Literature does dwell into to explicate the reasons of FD for both firms (Habib et al., 2020) and 
banks (Zaki et al., 2011). The voluminous literature on the topic deduces the following three 
categories (Habib et al., 2020; Lizal, 2002) of the reasons for FD: 1) firm-specific financial reasons; 2) 
governance issues; and 3) exogenous factors. Out of the three reasons, we find that the last 
category, exogenous factors, are not explored well, and their association with FD is yet to be 
established (Amendola et al., 2015; Habib et al., 2020; Ikpesu, 2019; Zhang et al., 2016).

Exogenous factors are beyond the realm of banks or firms (Habib et al., 2020). Moreover, exogenous 
issues envelop many factors within the giant umbrella of exogenous issues for FD (Habib et al., 2020; 
Lizal, 2002). One of the essential factors for FD in the bigger basket of exogenous issues is competi
tion. Surprisingly, many studies relate competition and distress in firms and banks (Majeed et al., 
2018; Zaki et al., 2011). However, the impact of competition on financial stability (or financial distress) 
cannot be ascertained with unanimity. The literature is full of diverse views on the association 
between the two. One set of studies, across all types of firms, including banks, find evidence that 
competition increases financial stability and is helpful in the growth of the firms (Noman et al., 2018; 
Obembe & Soetan, 2015; Saha & Dutta, 2020). Another set of studies propounds that competition is 
determinantal for financial stability and increases the risk (Alam et al., 2019a; Beck et al., 2013; 
A. Berger et al., 2009; Gyimah et al., 2021). Another point of view advocates that competition does not 
impact financial stability at all (financial distress; Yazdanfar & Öhman, 2020).

There is no consensus on the role of competition on the firms’ financial stability, including banks. 
Hence a fresh set of evidence is required to establish the association between competition and 
financial distress in the banks in India. Thus, the following objective is framed for the current study: 
to assess the impact of competition on the financial distress of the banks (while controlling for 
regulation, size, profitability and valuation of the banks).
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Source: Date is retrieved from 
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indicator/FB.AST.NPER.ZS? 
end = 2019&locations = 
IN&start = 2008&view = chart”
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Undoubtedly, the policy on the competition is directly or indirectly linked to concentration 
banking (Alegria & Schaeck, 2008; Dávila & Walther, 2020; Deidda & Fattouh, 2005). The policy 
on the competition with FD will also have implications for policy on concentration banking. This 
output enhances the importance of the current study. This situation is the primary motivation to 
explore the association of competition on the FD of the banks.

Interestingly, the paper’s findings are unique as there is very thin literature on the role of 
competition for banks’ financial stability. Furthermore, the paper’s findings support less competi
tion in the banking sector, which de facto support concentration banking (Alegria & Schaeck, 2008; 
A. N. Berger et al., 2004). Looking at the vast area to be covered in the countries like India with the 
vast population base needing a formal financial system, the findings of this paper can be con
strued to support differentiated banking structure (Carter & Mcnulty, 2005; Kishore, 2015). These 
findings are the significant contribution of the current study, which are fresh and novel evidence to 
support the less competition in the banking sector for their financial stability. The main implica
tions of the study are: 1) The Government and policymakers would be decisively clear on the issue 
of competition in the banks in India (Alam et al., 2019b); 2) the recently started consolidation of 
banks may get a boost to accept it as a long-term policy, especially from the banks’ stability point 
of view (Jasrotia & Agarwal, 2021); 3) the existing differentiated banking system may also get 
accepted as a long-term policy (Jayadev et al., 2017; Misra, 2006; Reddy, 2018).

The rest of the paper is arranged into seven sections, including the Introduction section. 
The second section is on the theoretical background and financial distress in the Indian banks. 
The third section is on the relevant literature review to deep dive into the current work and identify 
gaps on the topic. The fourth section is on the data and methodology applied in the paper, 
followed by the results of the data analysis in the next section. The sixth section talks about the 
discussion on the results of the current study in comparison with the earlier research work. The 
paper is concluded in the seventh section.

2. Theoretical background and financial distress in India

2.1. Rising NPA and FD in banks in India
NPA (Non-performing Assets) levels in India are on the rise or not coming down. NPA are the assets 
which come under such credit or loan for which the interest or principal amount remains overdue 
for certain time-period (i.e. 90 days or more; RBI, 2021). In terms of percentage of GDP, it is close to 
10% (World Bank, 2019). In another measure, it is in 2018 close to 14% of the total advances in 
the public sector bank which roughly three times more than their private counterparts (Oliver, 
2017). Together (private and public banks), it is around 9% during the same period (Agarwal et al., 
2020). It is a worrisome figure, especially when the public sector calls the shots in terms of total 
advances in India (The public sector has 58% higher advances than private sector banks; RBI, 
2021). The problem of NPA seems to be more troublesome because of the quality of the assets and 
opaqueness in the definition of bad assets and its timely disclosures (Narula & Singla, 2014; 
Shajahan, 1998; K. v. N. Prasad & Ravinder, 2012). It is clear that banks, especially public sector 
banks, are financially stressed in India. Above all, bringing legislation to introduce newer kinds of 
banks exacerbates the condition of the banks in India because of increased competition (Maji & 
Hazarika, 2018; Reddy, 2018). However, there are instances of bank consolidation (Jasrotia & 
Agarwal, 2021), which is a move towards DBS (Differential Banking System; Kishore, 2015). The 
whole discussion can be deduced that India’s banks are financially stressed due to various 
reasons, including competition. Therefore, this study is justified to demist how competition affects 
the financial stress and stability of the banks in India.

2.2. FD concerning India in the aftermath of the 2008 world financial crisis
The world financial crisis of 2008 (Rastogi, 2014) was the last straw as it shook the tree and made 
everyone across the world recognize issues in the global banking and financial system (Moosa, 
2010; Reinhart & Rogoff, 2011), including in India (Agarwal et al., 2020). Even BASEL is also 
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severely criticized for its failure to address the problem of all types of risks in banking worldwide 
(Allen et al., 2012; Demirgüç-Kunt & Detragiache, 2011; Pakravan, 2014; Schwerter, 2011). 
Literature regarding the performance of BASEL post-2008 crisis puts a big question mark on the 
even sanctity of BASEL (Samitas & Polyzos, 2015). The insinuation made by the crisis of 2008 
alerted everyone to preempt and proactively take stock of the situation. Even though India was 
least affected by the crisis (A. Prasad & Reddy, 2009), it made RBI and other policymakers 
recognize issues in the Indian banking and financial system, mainly rising NPA in the public sector 
banks (Agarwal et al., 2020).

India has a unique legal and institutional framework (Agarwal et al., 2020). Despite that, NPA 
gradually becomes a grave matter of concern (Joseph & Prakash, 2014). Besides other acts and 
legal frameworks in 2002, the SARFAESI Act was brought in India to facilitate lousy debt manage
ment and improve banks’ conditions concerning NPA (Singh, 2016). Having such a robust ecosys
tem, India falters concerning its NPA issues. India suffers from 4Rs, as aptly described by the 
Finance Minister of India in 2019: 1) lack of transparency in recognizing the distressed assets; 2) 
lack of resolve in recovering the bad debt despite the existence of the legal and institutional 
setup; 3) to recapitalize banks especially public sector banks; and 4) to bring reforms in the whole 
banking system so that procedures are followed in letter and spirit (Agarwal et al., 2020; Jain & 
Jain, 2020). Among other things, all the reforms and corrections, in 2016, India took a giant leap by 
introducing the Insolvency and Bankruptcy Act 2016 to rectify the situation of NPA in the long run 
(Gupta, 2018).

2.3 Insolvency and Bankruptcy Code (IBC): a failed attempt or a future possibility to the 
woes of FD in Indian banking
In India, a new era regarding bad and stressed assets is ushered by enacting the Insolvency and 
Bankruptcy Code Act 2016 (IBC, 2016). The basic theme of the Insolvency and Bankruptcy Code 
(IBC) act is to let a defaulting firm die its natural death if it can be converted into a healthy firm 
instead of artificially keeping the dying firm alive (IBC, 2020). However, the IBC Act has achieved 
very little success as yet in terms of achieving its goals. It would not be wrong to claim IBC Act as 
a missed opportunity (Deb & Dube, 2020; Gupta, 2018; Pryor & Carg, 2020).

As it is evident with the above discussion that India’s chequered history regarding FD is futile. 
India is still grappling with the issues of FD and its repercussions despite watershed legislation of 
IBC Act 2016 for it. Therefore, it is justified to explore further how competition exacerbates the 
already fragile and precarious condition of banks in India regarding FD.

3. Literature Review and Hypotheses formulation
Distress in the bank is studied well, and literature discusses it in length. We present a literature 
survey of the relevant studies on the topic through four categories to highlight the research gap 
and recognize the problems addressed in the study.

3.1. FD and Firm-specific financial factors
Financial distress and firm-specific financial factors are closely intertwined with one another. Both 
FD and firm-specific financial factors (henceforth, financial factors only will be used referring to 
firm-specific financial factors) are obvious bedfellows. Because FD may happen for any reason 
(financial, non-financial or exogenous), it will eventually be translated into financial numbers, 
which may give the false impression that only financial factors are the causes of FD. This situation 
may be the root cause of literature on firm-specific financial causes for FD of firms and banks alike.

In a study on FD of banks in UAE during 2000–2008 (before the world financial crisis of 2007–08) 
through 16 banks (12 conventional banks and 4 Islamic banks) by Zaki et al. (2011), only firm- 
specific financial factors are found to be significant with financial distress. The main financial ratios 
identified in the study are cost-income ratio, provision coverage ratio and equity to total asset 
ratio. Paule-Vianez et al. (2019) also find only firm-specific financial factors as the determinants of 
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the FD in 148 credit institutions, including banks in Spain, during 2012–2016. They use Artificial 
Neural Network methodology and different definitions of FD to identify CAMEL (Kabir & Dey, 2012) 
based financial ratios as the right set of predictors of FD. In a study on 101 Islamic banks that 
operate globally, Halteh et al. (2018) explore the association of 18 financial variables with FD using 
Machine Learning tools. They propound that working capital divided by total asset is the most 
crucial financial ratio to predict the FD.

Studies other than banks also give excessive importance to financial factors compared to any
thing else as the determinants of FD. Sehgal et al. (2021) use five financial ratios, including cash to 
total liability, from 1742 listed Indian firms during 2010–2016 to describe the financial distress 
without acknowledging any other thing as the determinant of FD. Farooq et al. (2018) use more 
than 400 Pakistani listed firms to advocate that mild liquidity and profit reduction are the early 
signs of FD in recovering firms. However, as mild liquidity issues become severe liquidity problems, 
recovering such forms from FD becomes rare. In a study on Ethiopian firms during 2002–2012, 
Gebreslassie (2015) find financial factors (NPA, capital to loan ratio and net interest margin)m as 
the significant determinants of FD. Jahur and Quadir (2012) also present financial factors deter
mining FD in Bangladesh’s SMEs (Small and Medium Enterprises). Baimwera and Muriuki (2014) in 
Nairobi firms, Jaafar et al. (2018) in Malaysian firms and Ikpesu (2019) in the Nigerian firms find 
evidence that financial factors are the determinants of FD in the respective firms.

3.2. Firm-Specific non-financial issues of FD (including governance)
The firm-specific non-financial factors of FD are critical. It is believed that the other reasons of FD 
(financial factors and exogenous factors) can be managed effectively provided issues related to the 
governance are in order (Madrid-Guijarro et al., 2011). It is believed that if governance issues are in 
place, both the firm-specific financial and non-financial issues can be responded to and managed well 
(Camacho-Miñano et al., 2020; Elloumi & Gueyié, 2001). Similarly, the same logic can also be deduced 
for the exogenous factors for FD. Good governance of the firm obviously cannot change the exogenous 
factors but can respond more effectively to the challenges (Lee & Yeh, 2004; Pramudena, 2017).

Al-Tamimi (2012) advocate that corporate governance has a significant association with FD in UAE 
based national banks. Wanke et al. (2015), in their studies in Brazilian banks during 1996–2011, find 
evidence that size and private ownership of the banks are significantly associated with an increase in 
the efficiency of the banks and inversely proportional to Financial distress. Bakar and Noordin (2021) 
explore both financial and non-financial factors in Malaysian firms as the determinants for FD using 
Machine Learning tools (Neural Network Methods). They find ownership of independent directors and 
institutional ownership have harmful (reduces the financial distress) association with FD. A study from 
Jordon on 59 publicly listed firms during 1989–2002 found that government, foreign and top-5 large 
shareholders were negatively associated with FD (default risk). Yousaf et al. (2021) present in their 
study on Chinese firms during 2007–2016 that diversity in the board based on gender, age, education, 
expertise, and independence significantly influence the firms’ FD using statistical and machine learning 
tools. In a study on Indonesian firms during 2008–2013, Kristanti et al. (2016) advocate that corporate 
governance significantly influences FD reduction. In a landmark study on CG and FD, Whitaker (1999) 
found evidence that the situation of FD is not linked to the governance of the firms. However, exit from 
FD in the early stages is significantly associated with the governance or managerial actions of the firms. 
It is even true for the historically poorly run firms from the governance point of view.

3.3. Holistic approach of determinants of FD including exogenous determinants
The reason for FD can also be exogenous (macroeconomic indicators, regulation, market competi
tion and overall structure of the marketplace). It can also be reasonably and logically argued that 
combining all the three (firm-specific financial and non-financial factors and exogenous factors) 
could be the real reason for FD in the firms, including banks. However, there is relatively limited 
evidence in the literature to corroborate the same.
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Wanderi (2016) find evidence in a study on 43 Kenyan banks during 2011–2015 that corporate 
governance and macroeconomic factors (including globalization and information technology) are 
significantly associated with the FD. Zhang et al. (2016), in their study on 629 US banks during 
2010–2013, find evidence that all three sets of reasons determine FD. They find that FD in US banks 
is related to non-performing loans (firm-specific financial factor), diversification of ownership and 
board (firm-specific non-financial factors) and housing price indicator and capital regulation (exogen
ous factors). Au contraire, it is found in another study by Zaki et al. (2011) that firm-specific financial 
factors have a significant association with FD in UAE banks during 2000–2008. However, macroeco
nomic indicators are not significantly associated with FD. In a non-bank study of 3865 Swedish firms 
during 2008–2015, Yazdanfar and Öhman (2020) explain that macroeconomic indicators and firm- 
specific characteristics are significantly associated with FD in the banks. Another study on non-bank of 
92 Canadian banks by (Elloumi & Gueyié, 2001) found that apart from financial factors, components of 
corporate governance are significantly associated with FD. The studies on this area are pretty more 
minor, primarily concerned with the banks. Hence, this current study can bridge the gap in this regard.

3.4. Competition and FD
The holistic approach to explaining the FD considers one significant factor competition as a cause 
of FD. There is literature that endorses this point of view (Beck et al., 2006; Cetorelli, 2001). Here, it 
is seen that the competition (an exogenous factor) does not come alone. Instead, it is part of the 
more extensive set of factors where competition happens to be one of the essential factors for FD 
in the firms, including banks. The literature is voluminous on the association between competition 
and FD. However, there is no unanimity on the role of competition for FD in the banks across the 
world. One set of literature opines that competition supports reducing the FD in the firms, including 
banks. Another set of literature says that the role of competition for FD is negative, and competi
tion increases financial distress. Above all, another literature set presents their neutral view viz- 
a-viz competition and FD in banks.

Among the mixed empirical evidence of competition-fragility theory (competition enhances FD) 
and competition-stability theory (Competition improves financial stability), the studies are skewed 
towards the competition-fragility hypothesis. Alam et al. (2019b), in a study on ten leading Islamic 
banking countries of more than 200 banks (both Islamic and conventional banks), find evidence in 
favour of the competition-fragility hypothesis but for conventional banks only. In a study on 308 
European banks during 1996–2009, Cipollini and Fiordelisi (2012) opine that bank power is one of 
the essential determinants of bank value in a stressed bank. In other words, they confirm the 
competition-fragility hypothesis. A. Berger et al. (2009) evince in their study on 8235 banks of 23 
nations support the competition-fragility point of view. Other studies share similar views 
(Hanggraeni, 2018; Leroy & Lucotte, 2017).

The proponents of the competition-stability hypothesis insist that increased competition in the 
banking sector increases efficiency and brings them stability. Boyd and De Nicolo (2005) argue that 
the concentration of banks (less competition) increases the risky portfolio, and stability is compro
mised. Beck et al. (2013) present, defying the mixed empirical evidence (competition-stability and 
competition-fragility), favourable evidence for competition-stability provided stringent regulation, 
and supervisory effectiveness is found in order. They show that the reverse may be true (competi
tion-fragility hypothesis) if regulation is weak and supervisory failures are witnessed. Alam et al. 
(2019b) also identified similar conditional views. They use bank data from 10 highly developed 
Islamic banking nations of 59 Islamic banks and 149 conventional banks during 2006–2016. They 
posit that high competition supports the competition-stability hypothesis in Islamic banks, 
whereas the competition-fragility hypothesis is accepted in conventional banks.

Thus, fresh evidence is desired to bring clarity to the mixed view on competition and FD. 
Therefore, the following hypothesis is framed in its alternate form: 
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Hypothesis (H): competition influences the financial distress in the Indian banks while controlling 
for regulation, size, profitability and valuation.

4. Data and methodology

4.1. Data and sample
The current study uses the secondary data of a cross-section of 34 banks operating in India. The 
list of banks is presented in Table A1 in the appendix. The data has been fetched from the CMIE 
Prowess database. In order to provide fresh evidence, this paper has considered the observation 
period of four years (i.e., 2016–2019) as per the requirement of a sufficient number of observations 
for reliable results. The reason behind choosing these 34 banks is the availability of valid data 
simultaneously for all sample banks. These banks (Table A1) are also important as they cover the 
majority of financial operations in India. As Indian banks are going through various changes day 
by day, thus the said time-period (i.e., 2016–2020) is very important to catch the recent scenario of 
banks in India. The introduction of IBC Act 2016 also make this period essential for investigation on 
Indian banks to dig out the fresh evidence on banks’FD.

4.2. Variables
Table 1 Portrays the variables used in this study. The current study has used the following 
variables:

Dependent variables: The dependent variables are three variants of Altman’s Z-score (i.e., ZS_O, 
ZS_WS, and ZS_E). These variables represent the bank’s financial distress (Altman, 1968; Pradhan, 
2014). He initially developed the ZS_O. The other two Z-scores are an extension of the original 
Z-score. These z-scores are used interchangeably (Altman & Hotchkiss, 2010; Max & Altman, 2011; 
Pradhan, 2014). Therefore, all variants of the Z-score are taken up to ensure robust results by 
specifying three models. The following sub-section presents a detailed description of the assess
ment of these scores.

Explanatory variables: LI is Lerner’s index (Agaroki et al., 2011; Lerner, 1934), and it is used as the 
explanatory variable in this study. LI is the measure of the market competition of banks in India. 
The measurement technique of LI is explained in the following subsection.

Control Variables: The current study has the following four control variables. The first is the CAR 
(capital adequacy ratio) indicator of bank regulation. It is measured as the ratio of a bank’s capital 
to its risk-weighted assets (Moyer, 1990; Bateni et al., 2014). The second is the bank’s assets 
representing bank size. The third is the NIM (net interest margin), indicating profitability. It is 
calculated as the difference between investment returns and interest expenses, divided by the 
average earning asset (Nguyen, 2012; Hamadi and Awdeh, 2012). The fourth is market capitaliza
tion (mc), indicating the valuation, and is calculated by multiplying the number of a bank’s equity 
shares with the price of the share (Kumar and Shah, 2009; Narayan et al., 2011).

These control variables are used to have a good fit model and to examine the sole impact of 
competition on FD for consistent and reliable outcome. These variable are chosen as control 
variables because they might directly or indirectly associate to bank’s financial stability (Beaver, 
1966; Ohlson, 1980).

4.3. Methodology applied for data analysis

4.3.1. Measurement of financial distress
Altman (1968) has the credit first to develop a multivariate model based on multiple discriminant 
analysis (MDA) using five factors to identify the firm’s financial distress position (Pradhan, 2014). The 
output obtained from the model is called the Z-Score, which signals the position of the firm’s FD 
depending on the Z-Score value coming under a particular range. At the academic level, studies on 
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the firm’s FD, Beaver (1966), Altman (1968) and Ohlson (1980) contributed immensely in this area in 
the beginning. They have suggested several determinants to predict the firm’s FD. Beaver (1966) 
advocated for the ratio of cash flow to debt as the key indicator of FD, while Ohlson (1980) has used 
his discrete variables as a proxy for the likelihood of bankruptcy by applying the logit model.

Altman (1968) used the five most significant variables in his model to predict a firm’s FD. He also 
found approximately 80–90% accuracy in his model to predict FD. Hence, Altman’s Z-score model 
is considered the most reliable model for predicting the firm’s FD (Altman, 2013). For developing 

Table 1. List of variables
SN Variable Code Definition Citations
1 ZS (Original) ZS_O It is Altman’s 

Z-score originally 
developed by 
Altman (1968). This 
indicates the 
position of a firm’s 
financial distress.

Altman (1968), 
Pradhan (2014)

2 ZS (without sales) ZS_WS It is an extension of 
original Z-score for 
the firms dealing in 
service as its 
product.

Altman (2013), 
Pradhan (2014)

3 ZS (for emerging 
economies)

ZS_E It is another variant 
of Altman Z-score 
especially used in 
measuring the 
financial distress of 
the firms operating 
in emerging 
economies.

Max and Altman 
(2011)Pradhan 
(2014)

4 Learner’ Index LI Lerner’s index is the 
measure of market 
power or 
competition.

Agaroki et al.(2011), 
Lerner(1934)

5 Capital adequacy 
ratio

CAR It is the bank’s 
capital to risk 
weighted assets 
ratio. It represents 
the bank regulation.

Moyer (1990), 
Bateni et al. (2014)

6 Asset ASS It is the value of 
bank’s total assets 
representing bank 
size.

Nikolova et al. 
(2016), Narula and 
Singla (2014)

7 Net Interest margin NIM It is the 
representative of 
a bank’s 
profitability. It is the 
bank’s profit out of 
its total revenue.

Nguyen (2012), 
Hamadi and Awdeh 
(2012)

8 Market 
Capitalization

MC It represents 
a bank’s value, and 
measured by 
multiplying the 
number of a bank’s 
shares by current 
market price of the 
share.

Kumar and Shah 
(2009) Narayan 
et al. (2011)

Note: ZS_O, ZS_WS, and ZS_E are three variants of Altman’s Z-score used as dependent variables.LI is measure of 
competition used as explanatory variable. CAR, ASS, NIM, and MC are used as control variables. 
Sources: Authors’ own compilation. 
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the model, Altman (1968) chose 66 firms for a period of 20 years (1946–1965), in which 33 firms 
were failed, and the rest of 33 were matching firms. He recognized 22 significant variables. Out of 
these 22 variables, the five most significant variables are chosen to specify the discriminant model 
using the MDA. Originally, Altman (1968) developed the following model. 

ZS O ¼ 1:2T1þ 1:4T2 þ 3:3T3 þ 0:6T4þ 1:0T5 (1) 

Where

T1 = WC/TA. WC is working capital, and TA is total assets. It is the evaluation of liquid assets as 
a part of company size.

T2 = RA/TA. RA is retained earnings. It evaluates a firm’s profitability indicating the company’s 
age and its earning capabilities.

T3 = EBIT/TA. It evaluates a firm’s operating efficiency indicating the viability of the firm in the 
long run.

T4 = market value of equity/book value of total liabilities. It incorporates market elements 
reflecting the security price variations.

T5 = sales/TA. It evaluates the total asset turnover varying from industry to industry.

Based on the value of the Z-score, the firms are categorized in the following way:

Z > 2.67—reflects a safe condition of the firm regarding FD.

1.81 < Z < 2.67—reflects a grey signal indicating the firm is prone to FD soon.

Z < 1.81—reflects distress signal indicating the firm is in FD.

Only manufacturing firms were taken into account in developing the original model.

Hence, Altman and Hotchkiss (2010) put forth the model developed initially. They revised it, 
including non-manufacturing firms. The sale–asset ratio was removed from the model for probable 
industry effect.

The revised model for non-manufacturing firms is as follows: 

ZS WS ¼ 6:56T1þ 3:26T2þ 6:72T3þ 1:05T4 (2) 

In equation 2, the dependent and the independent variables have the same meaning as the 
originally developed model (Eq.1).

Classification of firms:

Z > 2.6—reflects a safe condition of the firm regarding FD.

1.1 < Z < 2.6—reflects a grey signal indicating the firm is prone to be in FD soon.

Z < 1.1—reflects distress signal indicating the firm is in FD.
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However, this model was not found very much suitable for developing markets. Therefore, Max and 
Altman (2011) further improved the model for the developing markets by adding a constant value 
(i.e., +3.25) in the above model equation. This exercise was done to standardize the scores to 
a score of zero, which indicates the default (D) rated bond. However, the cut off range for the 
classification of the firms remains the same as for the non-manufacturing firm. Following is the 
Z-score function specification for developing markets is as follows: 

ZS E ¼ 3:25þ 6:56T1þ 3:26T2þ 6:72T3þ 1:05T4 (3) 

In equation 3, the dependent and the independent variables have the same meaning as the 
originally developed model (Eq.1).

4.3.2. Measurement of competition
This paper has used Lerner’s index for the assessment of bank competition.

Lerner (1934), in his paper, discussed the attributes of market power and concluded that the 
level of market power or competition is measured as the percentage deviation of price from the 
marginal cost. He proposed the following model for measuring the market power: 

LI ¼
P � MC

P
(4) 

Where P is price, and MC is the marginal cost calculated in Eq.5 by generating the derivative of 
cost concerning the bank’s output q. LI is Lerner’s index indicating the degree of market power, 
and its value ranges from 0 to 1. A value of 0 or a closer value signals a high degree of market 
power or low competition, while a value of 1 or closer to one shows a low degree of market 
power or high competition. LI may have a negative value in some exceptional cases, gesturing 
very high product substitutability or no profit maximization (Agaroki et al., 2011; Spierdijk & 
Zaouras, 2017).

The measurement of marginal cost is based on the following equation: 

lnCit ¼ β0 þ β1lnqit þ
1
2 β2 lnqit

� �2
þ β3lndit þ

1
2 β4 lndit

� �2
þ β5lnwit þ

1
2 β6 lnwit

� �2

þβ7 lnqit

� �
lnwit

� �
þ β8 lnqit

� �
lndit

� �
þ β9 lndit

� �
lnwit

� �
þeit

(5) 

where C represents the bank’s total cost (i.e. total expenses). The q and d are the values of the 
total earning asset (indicating the bank’s output) and bank deposits, respectively. w represents the 
input prices, and e is the error term. Bars over the variables show deviations from their mean value. 
It is specified to reduce the issue of multicollinearity (Agaroki et al., 2011; Brissimis et al., 2008). 
Further, w includes three input prices, i.e. the fund cost (calculated as dividing interest expenses by 
total deposits), the labour cost (calculated as dividing personnel expenses by total assets, and the 
cost of capital (calculated as dividing the depreciation and other capital expenses by total fixed 
assets). βj is the coefficient for the variables, and j can take the value from 0 to 9 where β0 is the 
constant term. Subscript (it) indicates bank i and time t.

4.3.3. Model specification for data analysis
In order to consider both time-series and cross-sectional behaviour of the dataset, the study has 
performed the panel data analysis because it serves the purpose best for analyzing both time- 
series and cross-sectional effects (Baltagi, 2008; Hsiao, 2007).

For model specification, the fixed-effect model is suitable for the data analysis because the 
Hausman test rejects the null of no connectivity of individual effect with the explanatory variables 
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(Please refer to Table 3 for the tests; Bell et al., 2019; Setodji & Shwartz, 2013). The fixed-effect 
model specifications for coefficients estimation are as follows; 

ZS Oit ¼ αþ βLIit þ δ1CARit þ δ2L Assit þ δ2NIMit þ δ3L MCit þ uit (6)  

ZS WSit ¼ αþ βLIit þ δ1CARit þ δ2L Assit þ δ2NIMit þ δ3L MCit þ uit (7)  

ZS Eit ¼ αþ βLIit þ δ1CARit þ δ2L Assit þ δ2NIMit þ δ3L MCit þ uit (8)  

Where ZS_O, ZS_WS, and ZS_E are the Altman’s Z-score and are taken as dependent variables. LI is 
the explanatory variable representative of competition. Although, the Altman original Z-score 
model is developed considering manufacturing firms, however many studies like Carson (1995) 
and Mamo (2011) have used it for financial firms as well. Therefore, we have also incorporated 
original model to provide robust results observing three different models (using all three type 
Z-scores). CAR, L_ASS, NIM, and L_MC are control variables used to have a good fit model and to 
examine the sole impact of competition on FD for consistent and reliable outcome. These variable 
are chosen as control variables because they might directly or indirectly influence bank’s financial 
stability (Beaver, 1966; Ohlson, 1980). L_ASS and L_MC are noted as the log value of the bank’s 
assets and market capitalization. α is the sum of β0 + μi and μi the individual unobservable term in 
one-way model (fixed effect). uit is the conventional error term.

5. Results
This section discusses the results obtained from running the specified models. First, it describes the 
data set’s descriptive statistics and correlation matrix. Second, it discusses the outcomes of the 
models with diagnostics. Finally, it puts justification on the robustness of the outcome.

5.1. Descriptive statistics
The current paper presents the descriptive statistic in Table 2. The average values of ZS_O, ZS_WS, 
ZS_E are −0.505, −0.922, and −4.706, respectively. These values indicate that banks in India are 
going through financial distress. This result is validated in all three cases for the observation 
period. The mean value of LI is 0.247, indicating banks in India have good market power and 
less competition. The average CAR value is 13.218, which shows reasonable regulatory measures in 
Indian banks. The assets have an average value of INR 361759 Crore showing, an average large 
bank size in India. The mean values of NIM and MCAP are 2.611 and INR 139338.3, respectively 

Table 2. Descriptive statistics and correlation matrix
Correlation Matrix Descriptive

LI CAR LASS NIM MC Mean SD
ZS_O −0. 505 0.509

ZS_WS −0. 922 1.397

ZS_E −4. 172 1.397

LI 1 0.247 4.54

CAR −0. 086 1 13.218 2.531

LASS 0.238 0.018 1 361759 547082.5

NIM −0. 036 0.495* −0. 119 1 2.611 0.719

LMC 0.173 0.338* 0.738* 0.285* 1 139338.3 218302.7

Note: Values in correlation matrix are coefficients. * shows significance at 0.05. Mean values of LASS and LMC (log 
values of asset and market cap) are not taken as log values. 
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showing the average profitability and valuation of banks in India. The smaller standard deviation 
values of z-scores, LI, CAR, and NIM, indicate their observation values are closer to their mean 
values. Assets and MCAP have large standard deviations showing observation values have 
a significant deviation from their mean values. Hence, banks vary in terms of its size (Assets) 
and value (MCAP).

The correlation matrix in Table 2 shows the correlation between independent variables. It 
indicates that LI does not correlate with any control variable because no significant p-value is 
found at 0.05. The CAR has a significant and positive correlation (at 5% significance) with NIM and 
LMC, while LASS and NIM only show a significant and positive correlation (at 5% significance) with 
LMC. It is also evident that no significant correlation has value greater than 0.80. Therefore, 
multicollearity is not a hurdle for consistent analysis.

5.2. Main results

5.2.1. Static panel data analysis (Model1)
Table 3 portrays the results of static panel data analysis. On observing model diagnostics, the 
Hausman test confirms the fixed effect model (Both fixed effect and random effect are significant; 
therefore, the Hausman test is applied). Wald test is exhibiting significant values; hence it rejects 
null of homoscedasticity. It means model specification has the problem of hetero. In addition to 
this, the Wooldridge test for auto-correlation also has a significant value of 5%. This result also 
confirms the presence of auto-correlation. Due to the presence of heteroscedasticity and auto- 
correlation, robust estimates are taken. The adjusted R-square is 0.2758. It means the input 

Table 3. Static panel data model (fixed effect)
Model 1: Dependent Variable: ZS_O (Z-Score Original)

Co-efficient
Robust Standard 

Error t-value p-value
constant −7.4436 8.3375 −0.89 .3780

LI .1237* .0068 18.11 .0000

CAR .0714 .0734 .9700 .3370

L_ASS .3264 .7254 .45 .6560

NIM −.9775* .3693 −2.65 .0120

L_MC .08992 .1134 .7900 .4330

F-test (Model) 7.36* (.0000)

R-Square (Adjusted) 0.2758

F-test Fixed Effect 3.78 (.0000)

Breush-Pagan Test 18.04* (.0000)

Hausman Test 22.43* (.0002)

σvit .8575

No of observations 136

Degree of freedom 97

Wooldridge 
Autocorrelation 
Test

26.794* (.0000)

Wald test for 
Heteroscedasticity

1.10 × 106 *(.0000)

Note: Authors’ own analysis. L_ASS is natural log of the assets. L_MC is natural log of market capitalization. LI is 
learners’ Index. Capital Adequacy Ratio. NIM is net interest margin. Wooldridge test of autocorrelation in panel has 
the null of no autocorrelation (with 1 lag). Wald test of heteroscedasticity has the null of no heteroscedasticity. σvit is 
the standard error of the remainder error term. (value) presents p-value. * significant at 5% level of significance. 
Source: Authors’ own analysis 
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variables can explain 27.58% variations in output variables. Adjusted R-square also indicates that 
adding more input variables increases the model’s predictive ability.

The coefficient of explanatory variable LI is both positive and significant at 5% significant level 
(.1237) (for the combination of ZS_O and LI). This result implies that the higher market power or 
lower competitiveness results in the firm’s higher financial distress score. It means that a higher 
level of market competitiveness improves the firm’s financial position. Thus, the outcome of the 
analysis is quite interesting regarding the association between LI and FD. Other combinations (i.e., 
ZS_S and LI, and ZS_WS and LI) have also been considered as specified in Model 2 and 3 (see, Eq. 7 
and 8). Only NIM is a significant control variable among control variables in all three models 
(having a negative coefficient at p-value<0.05). This indicates that NIM may influence FD nega
tively. These models also follow the static model specifications. The following sub-section puts 
light on the results of models 2 and 3.

5.2.2. Panel data analysis for model2 and model3
The study has also set two more models using ZS_WS and ZS_E as the dependent variables to test the 
robustness of the results. In both models, the coefficients of LI are positive (.0221 and .1237) and 
significant at 5% (Please see Table 4). It again implies that higher market power or low competition 
shoots up the financial distress score reduces the firm’s financial distress position (low FD score means 
more financial distress and vice versa). F-test has been performed to confirm the fixed effect, which 
has a significant value confirming the suitability of the fixed-effect model over pooled OLS. The 
adjusted R-square is considered as it improves. The adjusted R-square indicates that the input 
variables in each case can explain 25.40% and 27.58% variations in output variables. In the robustness 
test, we have also estimated fixed effect and robust estimate of standard error for the consistency. 
Due to similar reasons (as in model 1), autocorrelation and heteroscedasticity tests are not repeated.

5.3. Diagnostic checking and endogeneity
The study considers LI an endogenous explanatory variable and ROA an instrument variable in the 
model. The Durnin-Wu-Hausman Test of Endogeneity is performed to check endogeneity due to LI. 
The value of Chi-Square (1) and F (1,129) are 2.5738 and 2.4884, respectively, and both values are 
insignificant. Hence, null of no Endogeneity cannot be rejected. It confirms that there is no 
endogeneity issue in model specification due to LI.

5.4. Robustness of the output
For checking the robustness of the output, this study has used the three variants of Altman’s 
Z-score. Hence, three models are specified (Eq. 6,7 and 8). Each model exhibits similar results. 
Since all the models provide similar outcomes (indicating market power improves financial stability 
or lowers a firm’s FD), it confirms the robustness of the results.

6. Discussion

6.1. Discussion on hypotheses
The alternate hypothesis of the current paper is that competition influences the financial distress 
in the Indian banks while controlling for regulation, size, profitability, and valuation. The data 
analysis output cannot reject the hypothesis (H). All the models have the same outcome regarding 
the hypothesis. It means a high market power or low competition adds financial stability. It also 
implies that concentration banking or low competition is suitable for bank stability in India. The 
finding is on expected framing which supports the mostly accepted theory of competition-fragility 
in literature. Therefore, the outcome is realistic which indicates higher level of competition among 
banks results in higher FD in Indian banks.

6.2. Comparison of the findings with the literature
The findings of the current study favour some earlier sets of studies (Alam et al., 2019a; Beck et al., 
2013; A. Berger et al., 2009; Gyimah et al., 2021), propounding that competition is determinantal 
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for financial stability and increases the risk. These studies are in support with competition-fragility 
theory which is highly accepted in existing literature. However, there exist some other studies in 
favour of competition-stability theory, such as Saha and Dutta (2020), Obembe and Soetan (2015), 
and Noman et al. (2018), which are not in favour of the current study. These studies advocate that 
across all types of firms, including banks, the competition increases the financial stability, and it is 
helpful in the growth of the firms. Moreover, the outcome of the current study also contradicts the 
findings of Yazdanfar and Öhman (2020), which argue that competition has no link with the firm’s 
financial stability.

6.3. Contribution
A vast volume of literature demonstrates the linkage between the competition and the firm’s 
financial health. However, there is no consensus regarding the effect of competition on a firm’s 
financial distress (Majeed et al., 2018; Zaki et al., 2011). Given this, the present study contributes to 
the existing body of knowledge by providing fresh and robust evidence on the competition level of 
Indian banks, their distress position, and the connectivity of market power and financial stability. 
The findings reveal that bank competition and FD are significantly associated. It further indicates 
that high market power or a low level of competition improves the financial stability of banks in 
India. Moreover, no other study has been observed to use all the three variants of Altman’s z-score 
to provide robustness and reliability in results. Therefore, the study has a significant contribution 
and a novelty in its approach.

6.4. Policy level and managerial implication
FD is an undesirable phenomenon that disturbs the firm and influences all society (Barney & 
Harrison, 2020; Freeman et al., 2010). Therefore, the timely recognition of such a challenging 
situation and its influencing factors is essential (Habib et al., 2020; Lizal, 2002). The present study 
recognizes that market competition is an essential determinant of a bank’s financial stability. The 
study’s findings imply that the market power improves financial stability, or the competition 
increases the FD. It means the banks operating with more market power can command the pricing 
to improve profits. Hence, the market gains benefit in enhancing financial stability and reducing 
the risk of bank failure.

The findings have significant implications in Indian banking as it has witnessed many reforms 
since its inception. The introduction of (IBC, 2016) and the current bank failures worldwide 
including India draw attention of all stakeholders to keep a bird eye view on financial stability. 
There might be several determinants which can influence a bank’s financial stability. Nevertheless, 
there is no empirical corroboration regarding bank competition for financial distress. Thus, the 
study’s findings provide empirical evidence that higher competition leads to higher FD in banks. 
The findings supports the competition-fragility theory. The current findings have noticeable impli
cations for the policymakers to introduce such bank policies, which can improve the market power 
of the bank and reduce the overall level of competition to combat FD of banks. Furthermore, all 
stakeholders should monitor the management and ensure such bank’s managerial activities, 
which could have command over pricing to improve profits, enhance market power, or lower 
competition. This way, the present study provides managerial implications as well.

7. Conclusion, limitation, and future scope
In the present study, the authors have investigated the influence of competition on the bank’s 
financial stability (as FD) in India. Three models are developed to test the influence using panel 
data of 34 banks. These models are based on Altman’s Z-scores and LI while controlling the 
bank regulation, size, profitability, and value. The model outcomes are similar in all three cases, 
indicating that market competition positively relates to the firm’s FD. It implies that a lower 
degree of competitiveness or a higher degree of banks’ market power adds up the financial 
stability by reducing the distress. Hence, the study’s finding indicates that competition among 
banks or market power is an important cause of banks’ FD condition. It delivers notable 
implications for managers to sustain a strong position in a competition or have a grip of market 
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power. Furthermore, policymakers need to keep competition measures essential for banks FD 
position. Hence, they should draft policies or regulations that ensure a healthy competitive 
environment. There exists two fundamental theories on competition and distress (1. 
Competition-fragility theory and Competition-stability theory). Hence, there is no unanimity for 
the association of competition and FD in banks. The present study contributes to the existing 
body of knowledge by providing fresh and robust evidence on the competition level of Indian 
banks, their distress position, and the connectivity of market power and financial stability.

The current paper has its scope limited to the banks operating in India. Therefore, the findings of 
this study should be carefully seen. However, the authors believe that the present paper will help 
provide insights for bank’s operating in other emerging economies of similar kind. The coverage of 
sample size is limited to certain number of banks. Furthermore, only one technique for competition 
assessment has been undertaken. Other techniques can also be employed for more robustness in 
the outcome of competition.

In consequence of the limitations, the present study provides clues for future studies on the topic. 
The current paper can be replicated for the investigation in other developed or developing economies. 
If possible the larger sample size should be incorporated in future studies. The other techniques for FD 
and competition assessment may be used. In addition to this, these techniques can be combined to 
design different models for examining and comparing the outcomes. For future studies, the introduc
tion of moderating variable can also be undertaken to provide interesting outcomes.
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