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Abstract: The primary purpose of this paper is to empirically in-
vestigate the impact of bank competition on financial stability in
India. We use a dynamic panel model to examine whether an in-
crease in bank competition hindrances financial stability of com-
mercial banks in India over the period 1996 to 2016. Findings reveal
that in India, a higher degree of bank competition is positively as-
sociated with the prevalence of non-performing loans. Additionally,
the positive impact of the Lerner index on Z-score lends support to
competition-fragility hypothesis. However, we argue that both the
views of competition-stability and competition-fragility can coexist
in a single banking system like India.
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1. Introduction

Studies on the relationship between bank competition and
financial stability have drawn a great deal of attention of
academics, policymakers, and regulators for several reasons.
One of the reasons that can be extended in this regard is the
global financial crisis of 2007-2008. Economists and policy-
makers view that with the fiercer competition, many banks
have failed to sustain their profitability and capital require-
ments, which has subsequently led to the incidence of crisis.
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Steps towards the process of bank deregulation, bank branching, and removal of
activity restrictions are supposed to have enhanced the degree of bank competition
with a significant impact on financial depth (Rice and Strahan, 2010; Owen and
Pereira, 2018; Khan et al., 2018; Li, 2019a; Li, 2019b), growth (de Guevara and Mau-
dos, 2011), performance (Ibrahim, 2019; Ashraf, Hassan, Putnam, and Turunen-Red.
2019) and efficiency (Bertrand et al., 2007; Arrawatia et al., 2015). As far as the effect
of competition on stability is concerned, Keeley (1990) and Beck et al., (2013) have
argued about the unintended consequences of competition on increasing instability.
Allen and Gale (2004) theoretically viewed higher bank competition to be conducive
for efficiency but not for stability. However, despite perceiving competition as a pre-
condition for financial development, growth, technological innovation, and efficien-
cy, there has been no broad consensus whether an increase in competitiveness leads
to greater stability in the financial system of emerging and developing economies.

In emerging economies, the trade-off between bank competition and financial sta-
bility holds relevance owing to two reasons. First, bank deregulation in developing
economies since the early 1980s and post-1990s has accelerated bank competition
to a large extent. Increased bank competition encouraged the big banks from ad-
vanced economies to operate in developing economies with high-profit margin. The
competitive pressures and the resulting regulatory failures, in turn, propelled the
banking sector in emerging countries to boost the consolidation process to retain
the market power. To maintain market power, banks in developing countries consid-
ered the policy of higher interest rate. The higher interest rate charged on borrowers
contributes to the financial instability in the banking system (Noman et al., 2017).
Second, competition has a vital role to play in reinforcing economic development
through its involvement in mobilizing and investing much of society’s savings. In
this regard, attempts have been made to find an optimal level of competition that
ensures both efficiency and stability. However, the question, whether an increase in
bank competition is good or bad for banking stability has called for an open de-
bate in empirical research (Keeley, 1990; Allen and Gale, 2004; Berger et al., 2004;
Martinez-Miera and Repullo, 2010; Wagner, 2010; Tarazi and Soedarmano, 2016;
Sunarmo, 2018, Mulyaningsih, Daly andMiranti 2016 Beck et al., 2013).

Theories make ambiguous predictions about the role of competition on stability. Ex-
isting literature has relied upon two widely used hypotheses. According to the tra-
ditional “competition - fragility” view, increased competition in a banking market
erodes market power, and lower market power results adversely on profit margins
for banks. This competitive drive provides incentives to banking organizations to
take more risks and hence causes banking failure and instability (Demsetz et al.,
1996; Hellman et al., 2000; Carletti and Hartmann, 2003; Li, 2019¢). On the contrary,
under the framework of “competition-stability” approach, higher market power in
the loan market is associated with higher bank risks. Banks that exercise higher mo-
nopoly power tend to charge higher interest rates on loans. Such conduct of banks



Does Bank Competition Enhance or Hinder Financial Stability? Evidence from Indian Banking

discourages borrowers to repay the loans on time and exacerbate the problem of
moral hazard and adverse selection. However, there is literature that claims that both
approaches need not necessarily yield opposing predictions regarding the effect of
competition on stability. Martinez-Miera and Repullo, (2010) and Hakenes and Sch-
nabel (2011) assert that the impact of bank competition on financial stability is non-
linear or inverted U-shaped. Hence, both the views can coexist, and the relationship
between the two can go either direction depending upon the market structure and
competition measures'.

India provides a fertile ground to undertake the study on competition stability trade-
off as the banking sector in India since the 1990s has witnessed several structur-
al changes through the process of liberalization and bank deregulation. In India,
banking sector reforms were primarily initiated in two phases following the rec-
ommendations of the Narasimhan Committee (Government of India, 1991; 1998).
The reforms measures taken during first-generation banking sector reforms (1992 to
1998) allowed the new private sector banks to operate and compete with domestic
banks. These reforms measures also presumed that the structural changes would
lead to an increase in the competitive pressure in the Indian banking system and
will ensure both efficiency and stability (Reddy, 2000; Mohan, 2005). Sensarma and
Jayadev (2007) argued that the competitive pressures as faced by the state-owned
banks had increased substantially in India with the entry of newer banks, and this
observation is well supported with the evidence of the declining trend of Herfind-
ahl- Hirschman-Index (HHI). Besides, the banking system in India, over the years,
has also experienced the process of consolidation following the wave of mergers and
acquisition (M&Q). The process of M&A post 1998s has made the banking system
in India (Rakshit and Bardhan, 2019). Given the instances of competition and con-
centration, this study attempts to first assess the competitive conduct of Indian com-
mercial banks over the last two decades and raises concerns about its implications
for banking stability. Findings reveal that in India, a higher degree of bank competi-
tion is associated with the growing problem of nonperforming loans, indicating its
positive impact on riskier loan portfolios and lending support to the “competition-
fragility’ view.

The contribution of this paper can be summarized as follows. First, this paper is
the first piece of research that looks into the effect of bank competition on financial
stability using the sample of 70 Indian commercial banks from 1996 to 2016. The
dataset allows us to examine the effect of pre and post-financial crisis on banking
stability and the implications of banking sector reforms in India. Second, this paper
not only tests the validity of one hypothesis against another rather investigates the
relative importance of the relationship in terms of a bank-specific, regulatory and

! For additional insights, we refer to Dell’ Ariccia and Marquez (2004), Hauswald and Marquez
(2006), Dick and Lehnert (2010).
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institutional framework in which banks operate. Third, this study provides empiri-
cal evidence about the relationship between competition and stability across differ-
ent ownership groups. Finally, this paper uses both structural and non-structural
measures of bank competition and several indicators of stability to reach a broad
conclusion about competition-stability nexus in a single country context like India.

The remainder of the paper is structured as follows. Section 2 provides a brief over-
view of the Indian banking system and the state of bank competition and financial
stability. Section 3 discusses the previous literature. Section 4 outlines the econo-
metric methodology employed and data sources. Section 5 discusses the results and
section 7 concludes the paper.

2. Bank Competition and Financial Stability in India

One of the targets of financial sector reforms in India was to enhance bank competi-
tion, improve higher efficiency, and promote stability. The banking sector in India is
encompassed by a wide spectrum of banks of different size classes and varied own-
ership categories®. However, there has been an increased concern about the quality
of assets owned by public sector banks. Currently, RBI’s Financial Stability Report
(2017) also acknowledged that Indian banking system has been facing risk in the
post-recession period and the risk turns out to be higher in case of accumulating
non-performing assets (NPAs). Prasad and Ghosh (2007) and Rakshit and Bardhan
(2019) examine the competitiveness of Indian banking and assert that the bank-
ing system in India is characterized by competition conditions, and the degree of
competition has been increasing since the financial sector deregulations Increased
competition and deregulation measures have raised concerns about its implications
for ensuring financial stability (Sarkar and Sensarma, 2016). In this regard, an im-
portant question arises, whether should the issue of competition be pursued as a goal
for financial stability?

In India, discussions on financial stability, in separation, have received little at-
tention from policymakers and monetary authorities but an attempt to investigate
the impact of competition on stability has remained unexplored. Ghosh (2011) had
constructed a simple index to account the banking fragility in India and identified
several factors that exert an effect on stability. Mishra et al. (2013) analyze bank-
ing stability as a precondition to financial stability. However, both the studies while
analyzing financial stability did not consider the dynamic aspects of macroeconomic

> The banking system in India comprises of commercial, cooperative and regional rural banks.
As of March 2017, the Indian banking system consists of 27 public, 21 private and 49 foreign
sector banks. The public sector banks alone constitute around 67 per cent of total banking as-
sets, whereas private and foreign banks jointly report 25 per cent.
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indicators with competition and financial stability measures. Thus, ensuring the sta-
bility of the Indian financial system has become a research focus for academics and
policymakers. The Financial Stability Report also stresses that the Indian banking
sector, despite facing global uncertainties has maintained its macroeconomic stabil-
ity due to sound domestic policies and structural reforms. It is to be mentioned that
the profitability of the scheduled commercial banks (SCB) declined significantly due
to the sharp rise in gross non-performing loan and advances (GNPAs) to 7.6 per cent
from 5.6 per cent between September 2015 and March 2016.

However, as India is increasingly getting connected with rest of the world, it gives
the signal that if financial system anywhere in the world is jeopardized, it will make
the financial stability in India also vulnerable. The reason for choosing the Indian
banking system is twofold. First, one of the primary objectives of financial sector
deregulations in India was to foster the competitiveness of commercial banks to en-
sure efficiency and stability. Second, the empirical evidence whether the changing
competitive atmosphere has induced more risk (instability) appears to be inadequate
in Indian banking.

3. Literature Review

Over the decades, numerous studies have examined the determinants of bank com-
petition and the impact of competition on stability across developed and emerging
countries. The banking industry which is considered as the most important part of
financial intermediation may transfer instability to other sectors through interbank
market lending and payment mechanisms. Such mechanism of banks can lead to
a situation in which increased competition might affect financial system fragility,
which in turn motivated the policymakers and regulators to design policies that safe-
guard the stability in a banking system (Berger et al., 2009). A detailed discussion on
competition-stability nexus was initially recognized in the seminal work by Keeley
(1990) who identified that higher degree of bank competition in the U.S. market
has significantly reduced the market power of banks in the 1980s and the eroded
monopoly subsequently increased bank failures. Allen and Gale (2000) demon-
strate how competitive conditions in a banking industry influence financial stability
through the effect of contagion. They argue that as banks under perfect competi-
tion are considered to be price takers, they are reluctant to extend liquidity assets to
the distressed and troubled banks. The troubled banks, therefore, fall gradually with
negative effects for the entire banking industry. Boot and Thakor (2000) investigate
that big and large banks can build credit reputation by financing fewer high-quality
credit investments and can optimize the returns from those projects, and such pro-
cess leads to banking soundness.
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The advocates of competition-fragility approach postulate that higher level of bank
concentration fosters greater stability in the financial sector as higher profits act as
a cushion against banks risk-taking behaviour. The charter value hypothesis pro-
pounded by Marcus (1984) and Keeley (1990) views that in competitive banking en-
vironments, competition drives banks to take on more risks due to the condition of
charter values and such drives of banks result in higher fragility. Beck et al. (2013)
analyze the role of bank competition in affecting the risk-taking approach for a large
sample of banks. Findings confirm that an increase in competition contributes to
banking fragility in those economies where activity restrictions are higher on bank-
ing operations. Fu et al., (2014) assess the risk-taking behaviour of 14 Asia Pacific
economies in the light of a competitive banking system. The study uses Z- index and
probability of bankruptcy as indicators of measuring risk-taking behaviour of banks.
Results obtained reveal that higher concentration in banking impairs stability and
surges financial fragility by taking greater risks. Boyd et al., (2004) study the existing
relationship between competition and stability and present a case where the proba-
bility of failure is positively associated with higher degree of market power. Employ-
ing a large sample of banks across 63 countries spanning over 1997 to 2010, Anginer
et al., (2014) examine the linkage between competition and systematic risk-taking
pattern of banks. The study found that increased competition has caused more diver-
sified risks thus making the system fragile. Contrary to the competition-fragility ap-
proach, competition-stability approach underlines that financial instability increases
as the degree of competition fall. Using Z-score as an indicator of stability and Boone
indicator as a measure of bank competition, Schaeck and Cihak (2014) investigate the
effect of bank competition on stability. The results indicate that higher competition
leads to financial stability, but the effect is stronger especially for the healthy banks.

A large volume of literature has used several risk indicators, competition measures
and different sample periods while examining the impact of competition on stability.
These studies have found mixed and inconclusive results about competition-stability
and competition-fragility hypotheses®. Cross-country studies have shown that con-
centrated banking systems are less prone to a systematic banking crisis as opposed to
competitive banking systems (Beck et al., 2006; Schaeck et al., 2009). Martinez-Miera
and Repullo, (2010) and Hakenes and Schnabel (2011) assert that the impact of bank
competition on financial stability is non-linear or inverted U-shaped. Hence, both
the views can coexist, and the relationship between the two can go either direction
depending upon the other bank-specific factors and competition indicators used.

While the above literature cited, mostly pertained to developed and advanced econo-
mies such as the U.S. and Europe, there has been very few literature that address the
issue of competition and stability simultaneously in emerging market economies.
Yeyati and Micco (2003) investigate the competitive conditions and its potential im-

3 For details, see Beck (2008)
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plications for risk-taking in eight Latin American countries. Results obtained reveal
a positive association between bank competition and banking sector fragility. Zhang
et al, (2013), use 1001 bank-year observations and study the interlinkages among ef-
ficiency, competition, and risk across BRICS economies over the period 2003-2010.
Amidu and Wolfe (2013) explore the possible association between competition and
risks with regard to the impact of competition on risks and diversification for 55
developing countries over the period 200-2007. Results indicate that competition
enhances stability as diversification of banks increases. Arayal and Pino (2014) find
positive relationship between competition and stability in Chile. Soedarmono and
Tarazi (2014) find that the banking industry in the Asia Pacific region witnesses low-
ers loan growth and higher instability due to lesser competition. Liu et al., (2012)
examine the effect of competition on stability for four Asian economies (Indonesia,
Malaysia, Philippines and Vietnam) and find that bank competition for these coun-
tries does not cause instability. Azmi et al., (2019) explained the intricacies in the
nexus between competition and stability by introducing the aspect of diversification
for 14 dual banking economies ( conventional as well as Islamic banking). Findings
indicate that there is no difference in the impact of competition and diversification
on stability in these 14 economies over the period 2005 to 2016. Rizvi et al., (2019)
investigated the role of Islamic banking in the Indonesian banking industry and
found that bank competition positively adds to stability and profitability. Although
the cross-country evidence on the role of competition appears to be sufficient, the
literature on the same turns out to be inadequate for a single country set-up*.

In the Indian context, there is no existing empirical literature that examines the
impact of bank competition on the risk-taking behaviour of banks. Some literature
focus on the competition measurement of Indian banking, but these studies pay
no attention to the risk-taking the behaviour of banks in India.’ Zhao et al., (2009)
evaluate the impact of reforms on risk-taking in India. This paper attempts to fill
the gap by investigating the trade-off between competition and stability in one of
the emerging economies such as India. Unlike other studies, this paper focuses on
both pre and post-crisis period to capture the variation in the competition —stability
relationship. Finally, the application of both structural and non-structural measures
of bank competition and a wide variety of stability indicators provides us with better
insights about competition and stability nexus for India.

¢ See Liu and Wilson (2013) for Japan, Jimenez et al., (2013) for Spain, Kick and Prieto (2013) for
Germany and Yuan (2006) for China.

> See Prasad and Ghosh (2007), Zhao et al., (2010), Das and Kumbhakar (2016), Rakshit and
Bardhan (2019) for an overall assessment of bank competition in India.
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4. Empirical Model and Data

To examine the nonlinear relationship between competition and financial stability,
we employ the dynamic panel data model as suggested by Berger et al., (2009) and
Martinez-Miera and Repullo (2008). We apply DPD estimations techniques, namely
the GMM estimator proposed by Arellano and Bond, (1991); Arellano and Bover,
(1995)¢. There are several advantages of using a dynamic panel model over a static
panel model. First, The dynamic panel data model is designed for short ( small T)
and wide panel ( large N) and this model is suitable to fit a linear equation with
one dynamic dependent variable, additional controls and fixed effects. Second, DPD
model takes into account some important modelling concerns such as fixed effect
and endogeneity of some regressors while avoiding dynamic panel bias. Following
the works of Jimenez et al., (2013) and Lee et al., (2014), we specify the following gen-
eral form of our equation to capture the time persistence effect of bank competition
on financial stability.

FinancialStability;, = f(BankCompetition;, Competition%tl, MarketStructure;,
bankcontrols;;, macroeconomicfactors; BusinessEnvironemnt;,) 1

The specific GMM regression model takes the following form
Yie = BYie-1 + vXie + SMye + OZie + pKie + i+ uye )]

we use three dependent variables such as Z-index as an inverse measure of overall
bank risk, the ratio of non-performing loans to total loans (NPLs)to denote the loan
portfolio risk and equity to total assets (E/TA) for the bank’s capitalizations level. X
represents the competition indicators. We have three competition measures namely,
Lerner index, efficiency adjusted Lerner index and Boone indicator. M denotes the
market structure variables such as CR3 and HHI. Z and K denote the vector of bank-
specific and macroeconomic determinants. The subscripts i and ¢ denote the number
of cross-sectional and time dimension of the panel model. Where y, 0 IID (0, 0,%) and
independent of u, o IID (0, aj).

Extant literature estimates both difference GMM and system GMM in the DPD
model. However, in our study, we estimate only two-step system GMM as it provides
more reliable and robust results when variables under consideration are close to a
random walk (Roodman, 2009). One of the advantages of system GMM over dif-
ference GMM is that system GMM is more preferable for unbalanced panel data. In
order to show the robustness of the model, we apply Windmeijar (2005) to report the
corrected standard errors.

¢ Asshown in other empirical literature, a simple panel data model cannot be applied in our anal-
ysis due to the possible correlations between the unobserved crossed and time specific effects
and the regression (Baltagi, 2008). Application of panel data model would provide us biased and
inconsistent results.
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4.1. Bank Competition Measures

The approaches of measuring bank competition can broadly be classified into struc-
tural and non-structural approaches. Two widely applied structural measures are
Herfindahl- Hirschman Index (HHI) and concentration ratios of banks. Following
Leon (2014), we calculate HHI and CR3 as follows

3
CR; = Z S;wheres; > ....... .25, >2sy V N=>K (3)

i=1

where S, is the share of the three largest banks, when banks are ranked according to
the descending order. Here, we calculate based on the bank’s total assets. N denotes
the total number of banks.

The HHI is defined as follows

N
HHI = ) S}v;=12,,N (4)

i=1
where N is the total number of firms in the market.

The non-structural approach of bank competition is the Lerner Index, efficiency ad-
justed Lerner index, and Boone indicator. The main advantages of these techniques
are its simplicity and straight forward interpretations. The definitions of these meas-
ures of bank competition are as follows

Lerner Index: This index has been used as a proxy to bank competition. It captures
the ability of the bank’s market power by calculating the difference between price
and marginal cost as a percentage of price. We can construct the Lerner index for the
individual bank at each time as follows:

Lerner, = (P,,,-MC,,.)/P,., (5)

TAit

where, P_, . denotes the output price of bank i. Price of the output is defined as the
price of total assets proxied by the ratio of total revenues to total assets. MC,, . is the
marginal cost of total assets for bank i at time f. Following Berger et al., (2009) and

Beck et al., 2013), we derive the MC,, . from the following translog cost function

3 3
B2
In Costye = Bo + By In Qic + 5 1nQ% + X, Viee I Wigie + 2, 9icIn Qie In W
3 3 k=1 k=1
+ z z In Wk,it lnl/l/],l-t + Eit (6)

k=1 j=1
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where Q, represents total earning assets for bank i at time t. W, , are the three input
prices Wl «» W,,>and W, indicate the input prices of labour, capital and funds
respectively, and are calculated as the ratio of personnel expenses to a number of
employees, ratio of capital expenditure to total fixed assets and ratio of total interest

expenses to total customer deposits. Marginal cost is then estimated as :

Cos tlt >
MCrp = 1+ B2In Qi + Z O In Wy i (7)
k=1

Adjusted Lerner Index: According to Koetter et al. (2012), conventional Lerner in-
dex does not reflect the true extent of bank competition as the index concerns cost
aspect of a firm. Efficiency adjusted Lerner index takes into account both the aspect
of profit efficiency and cost-efficiency. The efliciency-adjusted Lerner index can be
computed as follows:

i+ tci—mcixq;

Efficiency adjusted Lerner, = (8)

i+ tc;
where, 7, is the profit of firm i, tc, mc, and q are total cost, marginal cost and total
output of firm i respectively.

Boone Indicator: Boone indicator (Profit elasticity) measures market power as an
estimate of the percentage decrease in profits resulting from one per cent increase in
marginal cost, formally, defined as:
dIn m;
Profit elasticity = ———— )
dIn mc;

Since profit and marginal cost are negatively related, profit elasticity indicated by (3)
should be negative. The implicit idea behind estimating this index is that efficient
firms are rewarded more in a highly competitive market.

4.2, Stability Measures: The Z-Score

Following Laeven and Levine, (2009); and Demirguc-Kunt and Huizinga, (2010), we
use the Z-score as an inverse measure of overall bank risk. This measure of stability
is constructed based on profitability, leverage, and returns volatility of banks. The
Z-score measures the distance from the insolvency and is calculated as

ROAye + (250
Zit

= ToROAY o

where ROA, is the period-average return on assets for bank i, E/TA represents the pe-
riod-average-to-total-assets ratio for bank i, and 0 ROA, denotes the standard devia-
tion of return on assets. In addition, we also employ two additional measures of bank
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stability such as the bank-level ratio of nonperforming loans to total loans; a higher
value indicates a riskier loan portfolio. Second, the ratio of equity to total assets has
been used as a measure of bank capitalization. A higher ratio indicates a lower bank
risk. The details of the variable’s definition are presented in Table 1.

Table 1: Variable Definitions

Variable Definitions Source
Dependent Variables
NPLs The bank-level ratio of non-performing loans to total loans. The RBL IBA
higher value of NPLs indicate a riskier loan portfolio !
Equity to total It denotes the bank-level capitalisation and measured as the ratio of RBI
assets equity to total assets. A higher value indicates lower bank risk
This Z-index is an inverse proxy for the firms’ probability of failure.
Z-index A larger value indicates a higher bank stability and less overall bank RBI, OC
risk.
Independent Variables
Lemer Index A bapk—leve\ indicator to measure}the degree of bank competition, RBI OC
This is calculated as mark-up of price over marginal cost
Adjusted Lerner  Details has been mentioned in the methodology section RBI, OC
Boone Indicator  Details has been mentioned in the methodology section RBI, OC
An aggregate indicator of bank concentration, measured by the
HHI Deposits Herfindahl-Hirchman Deposits Index, with lower values indicating RBI, OC
greater market concentration.
An aggregate indicator of bank concentration, measured by the
HHI Loans Herfindahl-Hirchman Loans Index, with lower values indicating RBI, OC
greater market concentration.
n i
HHI Zi:ls,is the sum of squared market share of all banks. RBI, OC
Percentage of market share in banking sector’s total assets held by
CR3 RBI
the three largest banks
Control variables
Bank Size The logarithm value of total assets RBI
Assets Loans to total assets and fixed assets to total assets ratio are used to RBI
Composition measure assets composition
Diversifications  Ratio of non-interest operating income to total revenue RBI
Inefficiency Ratio of non-interest expenses to total revenue RBI
Growth Annual growth rate of real GDP with Base, 2004-05) SOI
Inflation Annual CPI rate SOl
Banking An index that ranges from (1) to (5), with higher values indicating Djankov et
Freedom fewer restrictions. al, (2017)
An index measuring the degree to which collateral and bankruptcy
Legal rights laws facilitate lending. The index ranges from 0 to 10 with higher Heritage
index scores indicating that collateral and bankruptcy laws are better Foundation

designed to expand access to credit

Notes: RBI denotes Reserve Bank of India, IBA denotes Indian Banking Association, CMIE
denotes Centre for Monitoring Indian Economy, OC indicates Author’s own calculation.
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4.3. Other Control Variables

We also include a set of bank-specific and macroeconomic variables. The logarithm
value of total assets was used to define the bank’s size. Loans to assets and fixed as-
sets to total assets were used as a measure of asset composition (Beck et al., 2013).
The asset composition provides us the indication about the quality of output. Diver-
sification has been measured by non-interest income to total revenues. Turning to
macroeconomic factors, we include log value of GDP per capita and inflation rate.
The stability of a financial system is also affected by the rate of inflation (Woodford,
2012; Karim, Al-Habshi, and Abduh, 2016). To examine the impact of inflation on fi-
nancial stability, we consider rate of inflation as a macroeconomic indicator. Finally,
to take account of business environment, we add banking freedom and legal rights
index as two variables into our empirical analysis.

4.4. Data and Variables Sources

Data were obtained from Statistical Tables Relating to Banks in India, an annual
publication of Reserve Bank of India, which provides annual financial statements of
individual banks. For the empirical analysis, we select 26 public, 19 private and 25
foreign sector banks for which data are available from 1996 to 2016. However, while
choosing the sample of 70 banks, issues related to merger and acquisitions (M&A’s)
have been taken into account. We have further gone through all M&A to make sure
that both banks do not appear post-merger separately in the sample. The process de-
scribed so far yields an unbalanced panel with 1470 observations, corresponding to
70 commercial banks. Information on macroeconomic variables has been collected
from CMIE, States of India (SOI). The macroeconomic variables have been used with
the aim to control for variations in economic development. We include the index
of legal rights and banking freedom as control variables. Information on the index
of legal rights is extracted from Djankov et al., (2007), while Heritage Foundation
provides data for banking freedom. See Table 7 for the descriptive statistics of the
variables used.

5. Results and Discussions

5.1. Bank Competition Results

First, we present the results of bank competition for different ownership groups and
for the banking sector as a whole during 1996-2016. Table 2 shows the average es-
timates of market power (inverse of bank competition) for the different ownership
group. Since the ownership group consists of banks of different size classes; we assign
different weights to banks based on their market shares. The average estimates of Lern-
er index for the entire banking sector are around 0.22 to 0.36 over the sample period.
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For public sector banks, this average estimate ranges between 0.18 to 0.33, while in
case of private and foreign banks, the average estimates of Lerner index appear to
be comparatively higher. Lerner index for private and foreign banks ranges between
0.20 to 0.32, and 0.26 to 0.46 respectively. These estimated results suggest the impli-
cations of financial sector reforms initiated in Indian banking system in two major
rounds. It is noticed that during first-generation reform (1992-1998), there has been
a decrease in market power of Indian banks as indicated by the smaller values of
both Lerner index and adjusted Lerner index. However, during second-generation
reforms post-1999, Indian banking system has witnessed the process of consolida-
tion through mergers and acquisitions and implementation of many structural re-
forms (Prasad and Ghosh, 2007). The process of M&A in Indian banking post-1999
became stronger and in most cases, mergers happened due to restructuring of weak
banks (Sensarma and Jayadev, 2007). This observation is empirically documented
by the gradual increase in the estimates of market power both in aggregate level as
well as across different ownership groups. The increase in estimates of Lerner index
indicates the consolidation of Indian banks during 1999-2011. As far as Boone indi-
cator measure of bank competition is concerned, we find results in contrast to our
expectations. According to this indicator, foreign banks appear to be relatively more
competitive than public and private sector banks. This observation lends support
to the argument that financial globalization across both developing and developed
economies and gradual penetration of foreign banks in local market help foreign
banks to be more competitive (Claessens et al., 2009).

5.2. Competition and stability Results

In Table 3, we present the results that show the impact of bank competition and mar-
ket structure on financial stability. First, we test for the presence of the heteroske-
dasticity in our data set with the help of the Breush-Pagan/Godfrey/ Cook-Weisberg
statistic. We also run different tests to check the validity and relevance of the instru-
ments. Using Hansen’s J test and first stage F-test, we see both the relevance and the
validity of the instruments of the degree of market power. The results show the pres-
ence of heteroskedasticity in our estimated models, and therefore, the use of GMM
estimator is justified for all models.

In our empirical analysis, we use three indicators of financial stability measures. In Ta-
ble 3, model (1-3) explains the effect of bank competition on NPLs. Similarly, model (4-
6) shows the results of the competition on the bank’s capitalization ratio and model (7-9)
exhibits the impact of competition on Z-index. All the models include Lerner index,
HHI-deposits index, or HHI-loan index as inverse measures of bank competition. The
coeflicients of lagged dependent variables in all the estimated models are positive and
statistically significant at 1% level indicating the persistent of the indicators over time.
In model 1 to 3, the negative and statistically significant coefficient of Lerner index at 1%
implies that as banks exercise higher market power, they exert a negative effect on NPL.
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The higher degree of bank competition by reducing the interest rates margins encour-
ages borrowers to invest the credit in risky projects resulting in a higher proportion of
impaired loans to total loans in India. This negative effect of competition as reflected in
the market power on NPLs supports the competition-stability view in Indian banking.

Similarly, when we use HHI- deposit and HHI- loan indices, we observe that the lin-
ear coeflicients are negative and significant, whereas the quadratic coeflicients turned
out to be positive and significant. For instance, in model 1, the inflection point is 0.17,
which is approximately the 4 percentile of the Lerner index distribution, implying
that more than 95% of data are lies above the inflection points. A comparative analysis
of the results using the HHI deposits and loans also indicates the negative and sig-
nificant relationship between market power and the ratio of nonperforming loans to
total loans. The findings imply that in India, a higher level of market power reduces
the problem of NPLs. Our results are consistent with “competition-stability” view of
Boyd and De Nicolo (2005). The findings indicate that higher competition in Indian
banking results in riskier loan portfolios. The results are consistent across the three
different proxies of bank competition.

We further investigate the effect of competition on stability using equity to total assets
as a proxy for financial stability in model 4 to 6. The positive and significant coeflicient
of Lerner index in the model (4) indicates that banks with higher market power enable
the banks to hold more equity capital to absorb the losses resulting from their high
loan portfolio risks, which in turn helps the banks to be financially stable. However,
this effect is not consistent across all models. In the case of HHI deposits and HHI
loans, we find negative and significant coeflicients of competition measures on equity
to total capital. Considering the higher amount of non-performing loans, the Inter-
national Monetary Fund (IMF) has advised India to increase the capitalization base
of some banks, particularly the public sector banks (The Economic Times, April 11,
2019). Therefore, as far as bank’s capitalization is concerned, we find mixed results
supporting the case of both competition-stability and competition fragility views.

Model 7 to 9 of Table 3 presents the effect of bank competition on banking stability
using Z-index as an inverse proxy of overall risk. Findings show that the coefficient of
the Lerner index is positive and has a significant effect on Z-index in model (7). This
implies that any increase in the level of market power or decrease in the level of com-
petition increases the stability of Indian banking. A higher value for the Z-index arises
from higher earnings or more capital and gives surge in greater financial stability. On
the other hand, a greater variation in the earnings reduces the z-index and thereby in-
creases bank’s overall risks (Beck et al., 2013). The positive coefficient of Lerner index
lends support in favour of “competition fragility” view that an increase in the level of
bank competition is likely to erode the franchise value of banks and motivates banks
to increase the risk exposure. On the other hand, the negative coefficients of HHI in
the loan and deposit markets indicate that a higher degree of market power negatively
affects financial stability in Indian banking and this finding lends support to compe-
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tition-fragility approach. This finding is in line with the existing literature of Rakshit
and Bardhan (2019).

The quadratic term of competition measures in model 1 to 9 gives us an indication of the
non-linearity between competition and stability in India from 1996 to 2016. Following
Berger et al., (2013) and Tabak et al., (2012), we find the non-linear relationship in the
Indian case. Model (4) and (7) demonstrates a negative and significant sign of the linear
term of Lerner index. This suggests that the relationship between competition and sta-
bility is non-linear and inverted U-shaped. We further calculated the inflection points
for all the models and compare the dataset to understand the relationship between the
two aspects. The inflection point in the model (7) is highest and at +0.70, which is ap-
proximately 75" percentile, indicating that 75% of the data in the Lerner index distribu-
tion lies below the inflection point. This finding of us is in line with Noman (2017).

As far as the control variables are concerned, as expected banks with a larger percent-
age of loans to total loans have lower capitalizations and higher NPLs. The larger banks
in India which are mostly public sector banks suffer from higher NPLs. However, large
banks appear to be more stable. This is because large banks are less sensitive to credit
risks. The business environment which is captured by the banking freedom index and
legal right index also gives predicted results for the case of the Indian financial sector.
The positive and significant relationship between banking freedom and Z-index vali-
dates the necessity of business environment for a well-functioning financial system.

As far as the ownership effect is concerned, as observed earlier, the coeflicients of lagged
Z-score, equity to total assets, and NPL are positive and statistically significant. In ta-
ble 4, the coefficient of Lerner index in case of public sector banks implies a positive
impact of market power on banking soundness. This observation lends support to
competition-fragility view. However, the effect is not uniform in case of private and
foreign banks, and hence, the findings provide support to both competition-stability
and competition-fragility approach. While considering the impact of market power on
Z-score, we do not find any significant effect of market power on stability measures in
case of foreign banks. Public sector banks in India by lowering the level of competition
can reduce the problem of growing non-performing loans. The negative and significant
effect of Lerner index on NPL suggests that higher market power in public sector banks
reduces the problem of impaired loans. This finding finally lends support to the “com-
petition-stability’ views. Since foreign banks in India are less prone to the problem of
non-performing assets, we observe no significant impact of the Lerner index on NPL.
In order to examine the effect of the financial crisis on stability, we group the data into
sub-periods i.e. 1996 to 2008 and 2009 to 2016 and run the regression. We do not find
any significant differences in the results before and post the financial crisis, and, hence,
we conclude that crisis had no significant impact on Indian financial sector stability”.

7 For the sake of brevity, results on the impact of financial crisis ( pre and post) on stability has
not been reported. The results are available on request.



Journal of Central Banking Theory and Practice - Special Issue Proceedings from 13" BMEB International Conference in Bali:

Maintaining Stability, Strengthening Momentum of Growth Amidst High Uncertainties

's9sayjuaied ay3 Ul pariodas dJe 10443 plepuels 1SNCoJ plepuels ‘pljeA jou ale
SjusWINIISUl 91 eyl sa1idwi uol1dafal 8yl pue pasn sjUsWNIISUL 943 JO AUPI[BA 91 S1S31 D11S11BYS [ UdSURH By "'SNOUSHOX3 10U dJe S9|qelieA 1ey) s

duwi

sisaylodAy ay3 buda(a4 3|IYM ‘S9|CeIIBA [BIUSWNIISUL DY) JO DDUBAD|DI B3 SIS93 D13S1Ie)S 4 96RIS 154Y DY "|9A3] 9% 38 9duedyIubIS [BD13S11RYS SDI0UDP, s,
PUE [9A3] %G 18 JuedYIUBIS A||BD13SIIRIS SDI0UDP, 44, ‘“DOURIYIUBIS JO [9AS] %0 3o JUedYIUBIS A|[BD11SIIRYS S91RDIPUL 4, "SIUSWOW JO POYIDW PazZI|eiauab walsAs
Buisn parewlss suolenb3 so11s13e1s-} JO sanjeA Juasaldal sasayiualed ul saInbi4 ‘]Spow Ydes JO SJUSIDLYS0d Pajewllsd 1odas 3jgey ul suwn|od 910N

(95°0)85°L (L0r0) 19 (9910) 8¢'L (Lz0)60°€ (€090 (#90) 970 (€v0) 8L0- (17'0) 280 (8€€°0) 960 (anjer-d) (@)uy
Amwmv (S00) ¥6'1- (9%0°0) 00°C- (00') 60°0L (£100)9¢ L Ozoert- (L00°0) 9¢ ¢ (SL00) L1 (@0 6s1- (nfer-d) (¥
w%wv (S60) S0°6L (960 6S°€L (660) 176 (660) 766 (66°0) 196 (98°0) LT6L (€60) £8°SL (7€0) 80°€L (an[ep d) 191 uasuey
mv%mo_v (600°0) €€ (€00°0)18°€ (00°0) 09'6€ (700 86'LL 809 0°0) 9201 (000) £5°L€ (000) €911 1531 4 b3S 35114

34 5t 5t 6l 6L 6l % 9 9 Syueg jo Jaquiny -

(S2v00) (6810°0) (8£210°0) (980°0) (L210°0) (1810°0) (€2200) (29000) (£9000) 1bry 2631
»x£00- %5000 »xx£10°0 »xx900- 6000~ %5000 xxx700 %%x6000 *xx100 o

(7667°0) (LLero) (S70L0) (L167°0) (5180°0) (69LL10) (7560°0) (7v0°0) (LLv070) (d4qo) b7
**mMOw ***m—ow ***v:vw ***ﬁwow 00 L1 *MMOw **voo ***moo “““
(€591°0) (20900) (0¥60°0) (L181°0) (S2z10) (¥09L°0) (65LL0) (8820°0) (L0¥0°0) azi
800~ %x8010- 6500~ S0°0- «L10 9100 €00 9000~ 000~

amom.ov A@@Nf.ov a@:g G_N.N.e @6.9 G@No.e Amo%.ov ?oo.e :ooo.e [e10] 0] S1355Y PaXI4
%910 #6070~ 00" 900~ 100 1200 L000- #¥900°0 8000 7T

GB&.Q Gv:..e (980 5 a:wg @E.ov :wm,m,ov @B.e (L 5.9 Em.m,e $}55Y [e30] 0] UROT
610~ »x0L0 900 5500~ #x7( 0" 6110 Sy0- 500 o
ag,s smg am@.w: Amm.@ aoai :mm.,b :Q.@ G_m.m,g st,: arenbs xapu ;ausa]
»0FY S0~ 90 56 6LY *S81- S6'l 790~ ol T
(9sLh) (¥95°7) (29¢5°0) (885L) (87520) (9899°0) (687°€) (€516°0) (86€°0) Xapu| J2UsA]
0~ 760 90~ 609~ 65t #0607 A w01 w91
(9zsLo) (¢6¢L0) (¢8600) B6e1
wadL0 w0 w90 VaNpeRRET

aBN.e ENN.Q QSBV 53552 0} A31nba pabibe
%2l G0 P w0
@omw,e Ammwm.e ASR,Q 210357 pabbeT
xxxl €0 xxx570 xxxlF0
vdN 51355y 01 A1nb3 91035 -7 VdN 51955y 01 A1nb3 91035 -7 vdN 51955y 01 A1nb3 91035 -7
syueg ubraio4 SyuRg 101235 d)eAlLd Syueg 101335 1[qng

synsay diysiaumo : a|qel



Does Bank Competition Enhance or Hinder Financial Stability? Evidence from Indian Banking

Robustness Tests

We run a number of robustness tests on our main results. In order to do so, we
change the nature of competition variables along with few bank-specific character-
istics. In addition to the Lerner index, we introduce two new measures of bank com-
petition namely efficiency adjusted Lerner index and Boone indicator. In table 5, in
the model (1) and (2) we replace the Lerner index by efficiency adjusted Lerner index
and Boone indicator and investigate the impact of these competition measures on
loan risk portfolio (NPLs) and overall bank risk (inverse of Z-index). In model (1),
we find that like Lerner index, efficiency adjusted Lerner index also exerts a nega-
tive impact on NPL indicating the case where higher market power makes a system
stable, whereas the positive value of Lerner index on Z-score gives us the same ex-
planations as before. This finding provides supports for banking fragility view. In
table 6, keeping the stability measures fixed, we add few explanatory variables to the
regression model. Findings suggest that while diversification plays a significant role
in determining the overall banking soundness, inefficiency deteriorates the stability
of a financial system. Apart from that, we do not observe any significant change in
the results.



Journal of Central Banking Theory and Practice - Special Issue Proceedings from 13" BMEB International Conference in Bali:
Maintaining Stability, Strengthening Momentum of Growth Amidst High Uncertainties

Table 5: Robustness Test

Model (1) Model (2) Model (3) Model (4)
Adjusted Lerner ~ Boone Indicator ~ Adjusted Lerner ~ Boone Indicator
0.571%x* 0.67***
Lagged NPA 0.1302) 0.1029)
. 0.71%** 0.77%**
Lagged Z-index (0.0973) (0.0990)
Degree of Market -D.72%xx -14.76%** 1.29%** -6.57%**
Power (5.0124) (0.7656) (0.8719) (5.1939)
Degree of Market -0.002 -82.46%** -0.32%** -0,13%**
Power Squared (1.6101) (124.89) (0.3479) (10.19)
Loans to Assets -0.37%** -0.26%** -0.015%** 0.004***
(0.1722) (0.1601) (0.0286) (0.0334)
Fixed Assets to 0.104%** 0.09%** 0.010%** 0.010%**
Total Assets (0.1047) (0.0674) (0.0112) (0.009)
Bank Size -0.003 -0.03%** -0.027%** -0.02%**
(0.0538) (0.0473) (0.0149) (0.0133)
Leaal Rights 0.003 0.001 0.003*** 0.004***
9alrig (0.0143) 0.0124) (0.0066) (0.0073)
-0.35%** -0.43%** -0.074%** -0.06%**
Log (GDPpc) (0.1083) 0.1077) (0.0676) (0.0681)
Constant -6.71%%* -2.87%%* -0.23%** -0.69%**
(2.6753) (3.067) (0.4037) (0.007)
Number of Banks 70 70 70 70
Number of 69 69 69 69
Instruments
First Stage F-test 21.09 4440 121.98 112.93
P-value 0.00 0.00 0.00 0.00
Hansen'’s J x? 5771 27.26 2514 26.49
P-value 0.523 0.748 0.835 0.782
AR(1) P-value -3.27(0.001) -3.30 (0.001) -2.31(0.021) -2.50 (0.012)
AR(2) P-value 0.06 (0.951) 0.56 (0.576) 1.96 (0.050) 2.23(0.026)

Note : Model 1 and 2 shows the impact of efficiency adjusted Lerner index and Boone indicator as
alternative measures of bank competition on banking stability as indicated by NPA. Model 3 and 4
explains the impact of adjusted Lerner index and Boone indicator on Z- index. Columns in table report
estimated coefficients of each model. Figures in parentheses represent values of t-statistics. Equations
estimated using system generalized method of moments. ‘*" indicates statistically significant at 10% level
of significance, ‘“**'denotes statistically significant at 5% level and ‘***'denotes statistical significance

at 1% level. The first stage F statistic tests the relevance of the instrumental variables, while rejecting

the hypothesis implies that variables are not exogenous. The Hansen J statistic tests the validity of the
instruments used and the rejection implies that the instruments are not valid. Standard robust standard
errors are reported in the parentheses.
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Table 6: Robustness Test

Z-score Equity to Total Assets
Model (1) Model (2) Model (3) Model (4)
0.78%** 0.73%%*
Lagged Z-score (0.0503) (0.0865)
. 0.87*** 0.87***
Lagged equity to assets (0.0395) (0.0813)
Lerner Index 0,007 -0.007%% 0.02%% -0.002%%%
(0.0160) (0.0254) (0.0139) (0.0183)
Lerner Index S 0.29%** 0.23*** -0.008 0.10***
q (0.2795) (0.3026) (01932) (0.2606)
Diversification 0.007%** 0.004%** 0.001%% 0.01%%
(0.0416) (0.0373) (0.0416) (0.0313)
ROA 11.29%** 11.95%** 7.33%*% 7.99%**
(2.657) (3.2160) (2.1330) (2.4013)
-0.05%** -0.06*** -0.04**% -0.07%%%
Loan to Total Assets (0.0744) 0.0723) (0.0554) (0.0839)
Inefficienc -0.05%** -0.04%** 0.024 -0.05
Y (0.1550) (0.0620) (0.1447) (0.0565)
HHI -0.177%%* -0.23%** -0.18%** -0.177*
(0.1204) (0.2436) (0.1418) (0.2168)
-0.26%%* -017%%%
CR3 00723) (0.3693)
GDP 0.04*** 0.10%** 0.07%** 0.01%*
(0.0483) (0.0620) (0.0352) (0.0489)
Inflation -0.07%** -0.04*** -0.04%** -0.08***
(0.0613) (0.0761) (0.0432) (0.0703)
Banking Freedom 0.13%** 0.19%** 0.14%** 0.23***
9 (0.2900) (0.3218) (0.2730) (0.3786)
Constant -0.65%** -1.20%** -1.09%** -1.67%*%
(0.7299) (1.0865) (0.6185) (0.4589)
Number of Banks 70 70 70 70
Instruments 69 69 69 69
Test of Heteroscedasticity 90.67 174.00 201.24 238.71
P-value 0.00 0.00 0.00 0.00
First Stage F test 79.73 129.94 6191 136.36
P-value 0.00 0.00 0.00 0.00
Hansen Test 60.62 56.34 54.89 53.84
P Value 034 0.38 0.51 048
AR(1) 017 0.23 0.04 0.06
AR(2) 0.350 0.34 0.59 047

Note: Model 1 and 2 explains the effect of Lerner index and Lerner index squared on Z- score. Model

3 and 4 explains the effect of Lerner index and Lerner index squared on equity to assets. Columns in
table report estimated coefficients of each model. Figures in parentheses represent values of t-statistics.
Equations estimated using system generalized method of moments. ‘*" indicates statistically significant
at 10% level of significance, **'denotes statistically significant at 5% level and “***'denotes statistical
significance at 1% level. The first stage F statistic tests the relevance of the instrumental variables, while
rejecting the hypothesis implies that variables are not exogenous. The Hansen J statistic tests the validity
of the instruments used and the rejection implies that the instruments are not valid. Standard robust
standard errors are reported in the parentheses.
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6. Conclusions and Policy Implications

The main objective of this study is to investigate whether the degree of bank compe-
tition enhances or hinders the financial stability of Indian commercial banks. We ex-
amine the competition-stability relationship for 70 Indian commercial banks during
the period 1996 to 2016 using the dynamic panel model. To accomplish this study, we
combine two strands of literature into a broad framework. The competition-stability
relationship principally requires two sets of indicators along with several bank-spe-
cific and macroeconomic characteristics. To measure the financial stability, we use
nonperforming loans to total assets to proxy loan portfolio risk, equity to total assets
as a proxy for bank capitalization and Z-index as a proxy for overall banking sound-
ness. On the other hand, we employ both structural (HHI and CR3) and non-struc-
tural (Lerner index, efficiency adjusted Lerner index, and Boone indicator) approach
to measure bank competition. The estimated indices of bank competition measures
suggest that since the inception of financial sector reforms in India, the competitive
conduct of Indian commercial banking has been increasing gradually.

The empirical findings on the competition-stability relationship suggest that Lerner
index has a negative impact on NPLs, indicating that higher market power reduces
the incidence of growing problem of nonperforming loans in India. This implies that
more market power in the loan market may result in lesser bank risk as the higher
interest rates charged to the customers will prevent the borrowers from investing in
risky projects. The findings of different ownerships enable us to argue that the two
strands of literature need not necessarily yield opposite predictions regarding the
impact of bank competition on financial stability. Both the views of Competition-
stability and competition-fragility can coexist in a single banking system. The results
also clarify a non-linear and inverted U-shaped relationship between competition
and stability in India supporting the neutral views of Martinez-Miera and Repullo
(2008).

The findings of the study also recommend a few policy implications for Indian bank-
ing to enhance stability and suggestions for the successful implementation of the
competition policies. Since a concentrated banking system adversely impacts the
financial stability, appropriate policy measures should be directed towards foster-
ing competition. Competition policies have larger effects on regional stabilizing and
efficiency of the banking system. Therefore, it appears that RBI should undertake
certain policies for enhancing bank competition across different ownership groups
such that the banking system, as a whole, remains competitive as well as contestable.
Policies should also aim at mitigating higher prevalence of non-performing assets
in Indian banks particularly public-sector banks such that competitiveness remains
unaffected.
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Table 7: Descriptive Statistics

Variables Obs Mean Std. Dev Min Max
Lerner Index 1425 0.3156 0.1428 0.073 09432
Adjusted Lerner Index 1431 0.1869 0.344 0.002 0.56
Boone Indicator 1431 -143 0.039 -0.014 -0.0245
Z-Score 1470 1.7853 71458 4.37659 190.58
Nonperforming Loans to Total Loans 1442 0.0378 0.0936 -0.0636 2.6153
Equity to Assets 1433 01523 0.5721 -0.1419 14.33
HHI Deposits 1470 0.0647 0.0104 0.0526 0.0821
HHI Loans 1470 0.066 0.0114 0.0544 0.0917
Loans to Assets 1422 0.6642 2.7057 0.002 50.035
Fixed Assets to Assets 1433 0.5695 29833 0 5778
Size = Log of Total Assets 1431 9.255 2332 3403 14.63
HHI 1470 0.0681 0.0136 0.0521 0.0902
CR3 1470 0.2847 0.0222 0.2513 0.3286
Diversification 1458 0.1709 0.1580 -0.3914 1.931
Inefficiency 1440 0.2501 0.2019 0 3.0264
Inflation 1470 0.0704 0.0289 0.0377 0.1317
Log of GDP per capita 1470 0.0700 0.0180 0.0388 0.0957
Legal Rights 1470 2.571 2.3219 0 6

Banking Freedom 1470 33.80 4.857 30 40




