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Competition in the banking sector and economic growth: 

panel-based international evidence 
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*
    Ronny Mazzocchi 
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th
, 2014 

Abstract 

This paper employs panel techniques to empirically examine the link 

between the competitiveness of the banking sector and real economic 

growth, using data from a sample of OECD economies during 1997-2010. 

We employ a dynamic GMM model to find that an increase in the efficiency 

of banks driven by fiercer competition is robustly associated with higher real 

growth. The issue of Granger-causality is then explored by means of a panel-

based testing procedure addressing heterogeneity. While there is a strong 

evidence of causality running from real growth to banking competitiveness, 

a bi-directional causality appears clearly only for lags higher than 1. 

Keywords: Banking competition; Financial development; Economic growth 

JEL classification: C33; G21; O16 

1. Introduction 
Recent contributions on the empirics of the finance-growth nexus have persuasively 

argued that it is not the size per se, but rather the quality of the services supplied by the 

financial industry to the rest of the economy that really matters in shaping the 

relationship between financial development and economic growth (Hasan et al., 2009; 

Beck et al., 2013). In fact, the effectiveness of financial services in intermediating funds 

and thereby sustaining an efficient allocation of resources is tightly related to the ability 

of banking institutions to solve the moral hazard and adverse selection problems typical 

of credit relationships on the one hand, and to the incentives banks face in taking risks 

on the other one. A crucial feature affecting both margins is the degree of competition in 

the banking sector, as the competitive environment affects banks’ organizational 

structures as well as the strategic choices regarding both sides of their balance sheet. 

From a theoretical viewpoint, however, the nature of the link between bank 

competition, systemic stability and growth is ambiguous (Beck, 2008). While a fiercer 

competition can yield at one time the financing of a larger number of investment 

projects and a lower charter value making banks more willing to take risks, less 

competitive markets present both a bright side given by large banks being more able to 

���������������������������������������� �������������������
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diversify and to invest in soft information about clients, therefore reducing firms’ 

financial constraints, and a dark side represented by the hold-up problem faced by 

borrowers, which may force them to reduce their demand for external finance. 

The available empirical evidence on the relationship between the degree of 

competition in the banking sector and real economic growth has been so far not 

conclusive. Cetorelli and Gambera (2001) find that banking concentration has a 

negative effect on growth but for young firms operating in sectors most dependent on 

external finance, a result confirmed by Claessens and Laeven (2005) who show that 

industries most dependent on banking finance grow faster in countries with stiffer 

banking competition. Fernandez de Guevara and Madous (2011), in turn, argue that 

bank monopoly power has an inverted U-shaped effect on economic growth, suggesting 

that market power has indeed a positive effect, which exerts its highest potential at 

intermediate levels.          

This paper contributes to the cross-country literature on the relationship between 

bank competition and economic growth in two ways. First, we exploit an innovative 

measure of competition in the banking sector – the so-called Boone Indicator (Boone, 

2008) – that associates performance with differences in efficiency. The key idea is that 

more efficient banks achieve higher profits at the expense of their less efficient 

competitors, and this reallocation effect tends to increase monotonically as banks 

compete more fiercely and entry barriers decline. We will argue that, contrary to the 

indicators employed so far in the literature, this measure allows us to capture 

consistently how the degree of competitiveness in the banking market impacts on its 

ability to supply quality services. Second, in addition to an estimate of the sign of the 

relationship between bank competition and growth obtained employing a dynamic 

Generalized Method of Moments (GMM) panel model, we explore the direction of 

causality by means of a panel-based testing procedure allowing for heterogeneity. 

On a sample of OECD countries over the period 1997-2010, we find that the 

relationship between the degree of competition-driven bank efficiency and aggregate 

economic growth is positive, a result which proves to be remarkably robust as we check 

for a large set of controls. The direction of causality flows from real growth to an 

improvement of the competitive conditions on the banking sector, while a reverse non-

causality relationship cannot be robustly rejected.  

2. Measuring competition and efficiency in the banking sector 
Traditionally, in empirical studies the degree of competition in the banking sector has 

been proxied by measures of market concentration (like the Herfindhal-Hirschmann and 

the C3 indexes) or price-cost margins (like the Lerner index and the Panzar-Rosse H-

statistic). Both sets of indicators are potentially misleading, however. While a high 

market concentration may well be consistent with fully contestable markets,
1
 measures 

of the weighted average price-cost margin can increase if the surge in the market share 

of the most efficient firms overcompensates a generalized decrease at an individual 

level. Moreover, the H-statistic requires restrictive assumptions about the market being 

in a long-run equilibrium. 

���������������������������������������� �������������������
1
 This is especially true in modern banking (Boot and Ratnovski, 2012). 
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An alternative approach to measure competitive conditions at a sectoral level with 

superior theoretical properties has been advanced by Boone (2008). The main intuition 

is that fiercer competition enables more efficient firms to earn relatively higher profits 

than less efficient competitors, where efficiency is usually defined as the possibility to 

produce the same output with lower marginal costs. In a model in which each bank 

decides whether or not to enter the market and then – knowing how many banks have 

already entered in the first stage – all competitors choose strategically to maximize their 

after-entry profits, a subgame perfect equilibrium can be identified in which the firm’s 

profits are related to its efficiency and are conditional on a measure of the 

aggressiveness of the firms’ conduct in the market (Deygun et al., 2013). Thus, 

comparing the relative profits between an arbitrarily efficient bank and a bank with 

greater efficiency contains information about the level of competition within the 

industry, given that the more competitive the market is, the stronger should be the 

relationship between efficiency differences and performance differences.  

Operationally, the Boone indicator is calculated on firm-level data as the percentage 

change in profits π due to 1 percent change in marginal costs MC according to the 

equation: 

ln πit = αi + λt + βt ln MCit + εit   (1)   

where α is the firm fixed effect, λ is a time dummy and ε is an idiosyncratic shock. Of 

course, since theoretically profits and marginal costs have a negative relationship the 

elasticity β should be negative. Moreover, a larger β in absolute value reflects a more 

competitive industry and can be interpreted as a reduction in the ability of the bank to 

affect its losses due to an increase in competition.  

Two properties make the Boone indicator appealing. First, it has a robust theoretical 

foundation as a measure of competition, meaning that it correctly depicts the level of 

competition both when competition becomes more intense through more aggressive 

interactions between firms and when entry barriers are reduced. Second, it has the same 

data requirements as measures of competition based on price-cost margins. Schaek and 

Cihák (2010) show that the Boone indicator reflects more than 80 percent of the 

information contained in other variables such as the H-statistic, government ownership 

of banks and the Financial Freedom index. This result reinforces the idea of employing 

the Boone indicator for our purposes. 

3. Data 
The sample in this study includes fifteen OECD countries over the period 1997-2010.

2

The dependent variable is the growth rate of the per-capita real GDP (Gdp), converted 

to U.S. dollars using purchasing power parities. The independent variable of focal 

interest is the Boone indicator (Boone) for the aggregate of banks operating in each 

country. A lower negative value of the index indicates fiercer competition in the 

banking sector.  

���������������������������������������� �������������������
2
 Namely: Austria, Belgium, Canada, Denmark, France, Germany, Ireland, Italy, Japan, Netherlands, 

Norway, Spain, Sweden, UK and USA. 
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For robustness purposes, we consider four groups of control variables. First, 

structural macroeconomic characteristics are caught by government spending (Gov) and 

total saving (Saving) as a fraction of GDP, and the percentage of gross secondary school 

enrollment (Edu), respectively. Second, we employ two traditional measures of 

financial deepness capturing both bank-based and market-based intermediation, that is 

total domestic credit to the private sector (Credit) and the stock market capitalization 

(Stock), in both cases expressed as a fraction of GDP. Third, the quality of the 

institutional environment is controlled for by means of relative factor scores measuring 

the quality of legal (Legal), economic (Econ) and political (Polit) institutions (Kuncic, 

2014). Higher values of these variables represent a higher quality of the institutional 

environment along each of the three dimensions. Finally, in order to check for issues 

related to the profitability and soundness of the banking sector potentially not caught by 

the Boone indicator we consider aggregate measures of the cost to income ratio 

(Costinc), the return on equity (Roe), the return on assets (Roa) and the distance from 

failure measured by the z-score (Zscore) of banks, respectively.   

Table 1 report descriptive statistics and the relative source of the variables.   

4. Panel regression analysis 
The key question we address in this study consists in exploring whether the degree of 

competitiveness of the banking sector affects real economic growth. In order to reduce 

potential problems associated with simultaneity biases and unobservable factors, we 

follow Beck and Levine (2004) in applying a dynamic GMM panel methodology.  

The benchmark econometric model takes the following form: 

   ���� � ������� 	 
���� 	 �
���� 	 �� 	 ����   (2) 

where yi,t is real per capita GDP growth, bi,t is the Boone indicator, Xi,t represents a set 

of control variables, while i and t represents country and time period, respectively. 

The estimation results
3
 presented in Table 2 show that, regardless of the conditioning 

information set one employs, an increase of competitiveness of the banking sector 

exerts a highly significant positive effect on real growth,
4
 and that this effect turns out 

to be considerably stable as the set of controls is varied. Point estimates are also 

economically significant. Increasing banking competitiveness as measured by the 

Boone indicator from its second quartile (whose average is – 0.0314) to the first one 

(whose average is – 0.0646) would contribute 165 basis points to real per capita growth, 

according to the lowest coefficient estimate (– 0.497).   

In order to check for the issue of Granger-causality between banking competition and 

growth, we recur to the heterogeneous panel-based methodology proposed by Dumitrescu 

and Hurlin (2012). Their testing approach takes into account two dimensions of 

heterogeneity: the heterogeneity of the regression model used to test the Granger 

causality on the one hand, and the possible heterogeneity of the causality relationships 

���������������������������������������� �������������������
3
 In order to remove individual effects we use a forward orthogonal deviation method instead of a first 

difference approach, given the former higher performance (Hayakawa, 2009).    
4
 Recall that a lower negative value of the Boone indicator signals a fiercer competitive environment. 
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over the cross-section dimension on the other one. Under the null hypothesis that there 

is no causal relationship for any of the units of the panel (i.e., homogeneous non-

causality), three test statistics can be computed: i) the average of the individual Wald 

statistics for the i
th

 cross-section units, WHNC; ii) the corresponding standardized statistic 

based on the asymptotic moments, ZHNC; iii) an approximated standardized statistic 

capable to accommodate the small-sample problem, ��HNC.  

Results of the test applied to the variables Gdp and Boone are shown in Table 3, 

where the three statistics are tabulated for a lag order going from 1 to 3. We find strong 

evidence of a bi-directional causal relationship between banking competition and 

growth for lags equal or higher than 2, while for a lag order equal to 1 the testing 

procedure suggests that the causality runs from real growth to banking competition but 

not the other way round as the standardized statistic based on the approximation of the 

moments in a finite T sample is used. 

5. Conclusions 
This paper aims to provide empirical evidence on the relationship between economic 

growth and the performance of banking institutions - in particular of bank efficiency - 

measured by the so-called Boone Indicator, an innovative measure of competitiveness. 

Our results confirm that an increase in the efficiency of banks driven by fiercer 

competition will contribute positively to economic growth. In addition, a panel-based 

Granger-causality test shows a strong causality running from real growth to the 

competitiveness of the banking sector, whereas a bi-directional causality appears clearly 

only for lags higher than 1.  

Our findings may be useful in shedding light on two relevant policy issues. First, our 

results suggest that policies promoting competition in the banking sector may have 

positive impacts on efficiency and thus on economic growth, but also that these effects 

tend to show up only after a certain period of time. Second, a set of policies that sustains 

a higher growth of GDP would seem to be able to generate a virtuous cycle with 

beneficial effects on the efficiency of the banking sector, which in turn feeds back on 

real growth itself. 
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Table 3 – Panel-based Granger causality tests 

Causality from Boone to GDP  Causality from GDP to Boone 

Lag order K=1 K=2 K=3  K=1 K=2 K=3

WHNC 1.7585 4.3850 8.9312  3.5537 4.8832 7.5489 

ZHNC 2.0773 

(0.0378) 

9.2372 

(0.0000) 

28.1340 

(0.0000) 

 6.9936 

(0.0000) 

11.1665 

(0.0000) 

21.5782 

(0.0000) 

��HNC 1.0054 

(0.3147) 

2.0360 

(0.0418) 

3.2721 

(0.0011) 

 4.3708 

(0.0000) 

2.5952 

(0.0095) 

2.3161 

(0.0206) 

              p-values in parenthesis. 

�
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