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BANkINg CONCENTRATION ANd COmpETITION IN SpAIN: THE ImpACT  

OF THE CRISIS ANd RESTRUCTURINg

the aim of this article is to analyse recent developments in banking concentration and 

competition in spain, focusing on the impact of the recent restructuring and consolidation 

of the industry, and providing information at provincial level. the competition indicators 

constructed show that, in principle, competition has suffered as a result of the restructuring 

since 2008, although the indicator that takes into account risk shows that it is currently at 

levels similar to those existing before the crisis. in the case of market concentration, the 

picture at national level is an aggregation of very varied situations at the provincial level, 

with very high levels in some cases. accordingly, from the standpoint of competition, it is 

important to analyse competitive rivalry not only at the national level but also in markets 

covering a more limited geographical area. 

the spanish banking industry has undergone far-reaching changes in recent years, to 

correct the imbalances that built up during the expansionary period, up to 2008. the main 

way in which the spanish banking industry has been restructured is through mergers and 

acquisitions, which have led to a significant increase in market concentration. as seen in 

Chart 1, the number of credit institutions fell by 43% between 2008 and 2016, which reduced 

the number of competitors by 155, to 207. this is much greater than the (weighted) average 

decline that took place in the twelve euro area countries shown in the chart (25%).

Hand in hand with the reduction in the number of banks has gone a rise in market concentration. 

while in 2008 the five largest banks (Cr5) accounted for 42% of the market, in terms of total 

assets, in 2016 their joint share was 61.8%, an increase of 46% (see Chart  2). Taking all 

competitors into account, the Herfindahl index rose from 497 to 937, or by 89%. in both cases, 

the increases were well above the weighted average for the twelve euro area countries considered 

(5.1% in the market share of the 5 largest banks and 9.9% in the Herfindahl index). 

if we look at the latest figures available for international comparison of banking market 

concentration, relating to 2016, there is potential cause for concern; following strong 

growth in recent years, the level of concentration in spain in 2016 was significantly above 

the (weighted) average for the euro area (28% higher in terms of the Herfindahl index and 

27% in the case of the Cr5), which raises the question of the effects this may have on the 

level of competition. the current level of concentration is, however, below the thresholds 

above which a market is considered excessively concentrated. the eCB (and also, since 

1992, the us department of Justice and federal trade Commission guidelines) considers 

that a market is excessively concentrated when the value of the Herfindahl index is 1,800 

or above, which is much higher than the latest figure published by the eCB (937) for 2016.

the conclusions of a market concentration analysis may vary according to the geographical 

area selected. the concentration indices published by the eCB refer to the national market. 

However in more limited areas (such as regions or provinces), in which several banks 

compete, the concentration indices will naturally be different. Hence, it is worth analysing 

sub-national geographical areas to assess the degree of concentration in them and its 

possible effects on competition. 

analysing the regional dimension of competition is nothing new and is of interest to the 

authorities, in particular the national Competition Commission (CnC by its spanish initials). 

although the now defunct Court for the defence of Competition established that there 

Abstract

1 Introduction
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were a number of reasons for considering local markets (regional or provincial), the CnC, 

according to its reports, considers that the relevant market is the national one, at least in 

the case of banks catering for small savers and smes. However, when the market share 

of the bank resulting from a merger or acquisition exceeds 30%1 in a particular region or 

1 see article 8 of law 15/2007 of 3 July 2007 on the defence of Competition.
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province, the CnC analyses the impact of the operation at these local levels, despite its 

opinion that the national market is the relevant one. in the case of investment banking 

(except for certain product segments) and corporate banking, the relevant market is supra-

national, while in the case of insurance and pension fund activity, the market considered is 

the national one.

Having analysed geographical markets in which the market share of the resulting bank 

exceeds 30%, the CnC analyses the increase in such share resulting from the consolidation, 

and issues a favourable report if the change is small. in some cases its report is even 

favourable when levels of concentration are high if significant competitors exist.

at regional level, there is, unfortunately, no public information available on proxy variables 

for banking business for individual banks, so it is not possible to calculate concentration 

indices based on variables such as assets, loans or deposits. we therefore use the number 

of branches as an indicator of activity, as this is the only public information available on 

individual banks at the province level, and we construct concentration indices by province 

based on the distribution of the branch network of deposit-taking institutions (commercial 

banks, savings banks and credit cooperatives).

although we analyse concentration developments in provincial markets, we are aware of 

the limitations of concentration indices as indicators of competition, despite their use by the 

defence of competition authorities. as a result, this paper estimates competition indicators, 

the lerner index being the only one that can be constructed at the individual bank level. 

Given that we have data on the distribution of branches by province for each deposit-

taking institution, we are able to construct an average lerner index for each province, 

using the indices of the deposit-taking institutions that compete in that province weighted 

by the number of branches. the market concentration in each province can thus be 

compared with the lerner index. it is important to point out that the indicator constructed 

is not strictly an indicator of the competition in each province, given that the lerner index 

of each bank is estimated at national level. therefore, the provincial indicator constructed 

as a weighted average of the lerner indices of the banks that have branches in that 

province indicates the presence of banks that are more or less competitive at national level 

in the province analysed, but not the exact level of competition in that province.

in this context, the purpose of this paper is to analyse recent developments in competition in 

the spanish banking industry (over the period 2005-2016), with the emphasis on the 

impact of the crisis and the resulting restructuring. three indicators of competition are used 

for this purpose (the H-statistic, the Boone indicator and the lerner index). Given the 

importance of market concentration and the number of competitors for competition, these 

variables are also analysed.

with these objectives, the paper is structured as follows. section 2 briefly summarises the 

different approaches used to measure banking competition and the related indicators. 

section 3 analyses the developments in competition in the spanish banking industry at the 

national level, estimating the three indicators. section 4 focuses on the provincial dimension 

of competition, constructing concentration and market power indices for each of the 52 

spanish provinces. finally, section 5 sets out the conclusions.

there are, in general, two approaches to analysing banking competition: a) a structural 

approximation, based on the structure-conduct-result framework [which originated in Bain 

(1951)], that uses concentration indices as indicators of competition; and b) the approach of 

2  Review of the literature 
on the measurement  
of banking competition
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the so-called new empirical industrial organisation literature, which estimates indicators of 

competition on the basis of bank behaviour models. the former uses concentration indices 

such as the market share of a certain number of banks (Cr) or the Herfindahl index. the 

latter uses indicators such as the panzar-rosse test (H-statistic), the lerner index, the 

Boone competition indicator or the Bresnahan conduct index or parameter (conjectured 

changes).

the idea underlying the first approach is that the fewer the banks and the larger they 

are, the easier it is to behave in a non-competitive (collusive) way and thus to obtain 

monopolistic or oligopolistic rents. Consequently, market share or concentration 

indices are used as indicators of competition. this is the rationale followed by certain 

defence of competition authorities when they base their decisions on analysis of the 

change in concentration following a merger.2 However, using concentration as an 

indicator of competition has its limitations. as discussed by shaffer and spierdijk 

(2017), it does not take into account the key issue of causation, since a large market 

share may be a consequence of the existence of barriers to entry (and therefore an 

absence of competition) but also of the fact that the firm produces high-quality 

products at lower prices than its competitors, to the benefit of the consumer. although 

concentration indices are used as indicators of competition in the guidelines of 

competition authorities when assessing mergers, both from a theoretical point of view 

and empirically, many studies show their limitations.3

the new empirical industrial organisation theory, in comparison with the first approach, 

considers additional theoretical elements, taking as its starting point a profit maximisation 

problem. there are three indicators frequently used by this approach to measuring 

competition: a) the lerner index of market power; b) the Boone indicator; and c) the 

H-statistic or panzar-rosse test.

the lerner index is derived from a classical banking competition model such as the 

monti-klein one,4 although there are other versions of theoretical models. this index 

measures the ability of firms to set prices above marginal cost. thus, with perfect 

competition the value of the index is zero (price = marginal cost). an increase in the 

index implies a loss of consumer welfare. the advantages of this indicator of 

competition are that it offers a value at firm level and it is relatively simple to approximate 

if information is available on costs, at least in comparison with the econometric 

problems involved in identifying other indicators of competition, such as the Bresnahan 

conduct parameter. the lerner index has been used in many studies, including notably 

those of angelini and Cetorelli (2003), maudos and fernández de Guevara (2004 and 

2007), fernández de Guevara et al. (2005), fernández de Guevara and maudos (2017), 

Carbó and rodríguez (2007) and koetter et al. (2012).

2 for example, according to the us department of Justice and federal trade Commission (2010), the change in 
the Herfindahl index is evaluated and if the post-merger increase exceeds 200 points a deeper analysis is 
required given the greater risk of market power. according to these guidelines, if the value of the index is above 
2,500 the market is considered highly concentrated while a value in the range 1,500-2,500 indicates moderate 
concentration.

3 demsetz (1973) showed many years ago the limitations of concentration as an indicator of competition. when 
efficient firms gain market share concentration increases but this does not necessarily mean there is less 
competition (this is the so-called efficient structure hypothesis, which calls for the inclusion of efficiency as an 
explanatory variable of profitability, as well as market concentration). the recent work of Bos et al. (2017) shows 
the limitations of using the Herfindahl index as an indicator of competition and proposes a new measure known 
as “critical mass”.

4 see freixas and rochet (2008).
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Boone (2008) developed an indicator of competition based on the idea that more efficient 

firms earn higher profits through larger market shares. it is calculated by regressing the 

market share or profitability of each bank on its marginal costs, the value of the Boone 

indicator being the parameter, resulting from the estimation, which accompanies the marginal 

costs. thus, the higher the absolute value of the parameter the greater the competition. 

this measure has been used by various authors, such as van leuvensteijn et al. (2011), 

delis (2012) and fernández de Guevara and maudos (2017). 

in the contestable market theory, developed by Baumol (1982) and Baumol et al. (1983), is 

to be found the third of the indicators most frequently used to measure banking competition: 

the H-statistic developed by rosse and panzar (1977) and panzar and rosse (1987). this 

indicator has in common with the lerner index that both measure the deviation of firms’ 

prices/revenues from their marginal costs/factor prices. specifically, the H-statistic seeks 

to analyse the degree of response of revenues to changes in input prices. subsequent 

papers have described situations in which the correspondence between values of H and 

market competition does not exist, notably shaffer and spierdijk (2017), who question the 

validity of this indicator of competition, with a devastating critique based on empirical 

evidence.5 despite the criticism, this statistic has been used in numerous studies, some of 

the most recent ones being those of delis et al. (2016) and apergis et al. (2016). 

the introductory chapter by Bikker and spierdijk (2017) of the recent Handbook of banking 

competition contains a detailed analysis of the various indicators of competition and opts 

for the lerner index, given the problems involved with the H-statistic and the Boone 

indicator. However, in the case of the lerner index, it is important to capture the differences 

in risk among firms for it to be reliable as an indicator of competition.

focusing on spain, a number of studies have analysed banking competition, notably 

those of maudos and pérez (2003), salas and saurina (2003), fernández de Guevara 

and maudos (2007), Carbó and rodríguez (2007), Carbó et al. (2009) and Jiménez et 

al. (2013). maudos and pérez (2003) base their results on the lerner index and on the 

panzar-rosse test; salas and saurina (2003) analyse the effect of deregulation on 

market power, approximating the latter by tobin’s q; fernández de Guevara and 

maudos (2007) analyse the determinants of market power, approximated by the lerner 

index; Carbó and rodríguez (2007) analyse market power (and its determinants) using 

various indicators of competition in the period 1986-2005; Carbó et al. (2009) analyse 

the effect of market power on the availability of credit, using market concentration and the 

lerner index as indicators of competition. Jiménez et al. (2013) analyse the relationship 

between banking competition and financial stability, approximating market power by 

the lerner index and market concentration indicators. 

in order to estimate the three indicators of competition described, panel data are used on 

spanish deposit-taking institutions (commercial banks, savings banks and credit 

cooperatives) spanning the period 2005-2016. table 1 sets out the descriptive statistics of 

the main variables of the analysis.

the reason for starting the analysis in 2005 is that there was a change in the accounting  

standars in 2004, which affected the presentation of banks’ financial statements,6 making 

5 the authors show that for a local market in the united states, characterised by a duopoly, estimation of the 
H-statistic finds the existence of competitive behaviour.

6 see Circular 4/2004 of the Banco de españa.

3  Competition in the 
Spanish banking 
industry: empirical 
approximation and 
results

3.1 sample used
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comparability with subsequent years problematic. the information is obtained from the 

annual reports of the three employers’ associations of the industry: the asociación 

española de Banca (aeB), the Confederación española de Cajas de ahorros (CeCa) and 

unión nacional de Cooperativas de Crédito (unaCC). those banks that had outlying 

values for any of the variables needed to estimate the indicators of competition were 

removed from the population.7 the sample eventually used accounts for around 90% of 

the total assets of the banking industry, the number of banks varying from a total of 191 in 

2005, to 180 in 2008 and 1148 in 2016.

a) The Lerner index

the lerner index analyses the power of a bank to set price above marginal cost. the 

higher this margin the greater the bank’s market power. specifically, the lerner index is 

defined as:

 L P mc Pi t i t i t i t, , , ,( ) /= −  [1]

where p is the average price of banking output, mc its marginal cost, and i and t refer to 

the bank and the year, respectively. the most frequent empirical approximation uses the 

total assets of a bank as an indicator of its activity, estimating its price as the ratio of total 

revenues to total assets. If price is equal to marginal cost there is no market power (L = 0), 

while if the index is equal to 1 the situation is interpreted as a monopoly.

marginal costs are estimated as a function of translogarithmic costs,9 where total costs 

depend on total assets and the prices of three inputs (labour, physical capital and loanable 

7 the values of the variables approximating input prices considered to be outliers (those situated at either end of 
the distribution, i.e. below 1% or above 99% of the distribution) were removed from the sample. as a result, 
9.95% of the institutions were removed from the sample in 2005 and 10.24% in 2016, this percentage being 
relatively similar every year.

8 according to the Banco de españa, in 2016 there were 206 deposit-taking institutions in spain, of which 82 were 
foreign branches (with a very small market share) and the other 124 spanish. in 2005 there were 204 and in 2008 
198 spanish deposit-taking institutions. our sample, which includes practically all the spanish institutions and 
excludes the foreign branches (the information disseminated by the annual statistical publication of the aeB on 
foreign banks is less detailed), is highly representative and includes the country’s main institutions.

9 the annex contains the results of the estimation of the translogarithmic cost function, with and without correcting 
for credit risk. as is standard practice, restrictions of symmetry and homogeneity of degree one are imposed on 
input prices. the cost function has been estimated without including the cost share equations.

3.2  empiriCal 

approximation  

of indiCators of 

Competition

Mean Standard deviation Median 25th percentil 75th percentil

4.0286,82.0031,63.0712,75.0617,16.0673,7 Price of labour (€)

%3.28%6.42%3.834.333%8.19Price of physical capital

%3.2%3.1%8.10.1%9.1Price of loanable funds

%3.1%4.0%7.02.2%2.1Price of credit risk

%5.4%0.3%7.31.1%8.3Price of assets

%2.2%4.1%7.17.0%8.1Marginal cost

%0.3%9.1%4.21.1%5.2Marginal cost-risk

%5.85%5.84%6.351.8%2.35Lerner index

%2.54%0.33%0.939.7%9.33Lerner index-risk

DESCRIPTIVE STATISTICS OF THE MAIN VARIABLES TABLE 1

SOURCES: Asociación Española de Banca, Confederación Española de Cajas de Ahorros and Unión Nacional de Cooperativas de Crédito.
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funds) which are approximated as follows: the price of labour as the ratio of personnel 

costs to the number of workers; the price of loanable funds10 as the ratio of financial costs 

to loanable funds; and the price of physical assets as the ratio of operating costs other 

than personnel costs to fixed assets.11 thus, the cost function we estimate is the following:
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where C is total costs (operating costs + financial costs), a total assets, w the prices of h 

inputs, trend a linear trend capturing the influence of technical progress,12 and vi fixed 

effects given the availability of panel data,13 i and t referring to the bank and year, 

respectively.

Having estimated the cost function, marginal costs are calculated as:
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[3]

this approximation of the price of assets and marginal costs is used to obtain the lerner 

index for each bank. the index for the industry as a whole is obtained as a weighted 

average of the individual indices, using assets as the weights.

the limitation of this traditional appoximation is that it takes no account of the risk borne 

by banks. if a bank sets a higher interest rate owing to the risk premium it applies, a higher 

price-marginal cost margin does not necessarily imply greater market power, but may 

simply reflect the higher cost of risk. for this reason, we re-estimate the cost function, 

including, in addition to financial and operating costs, the provisions set aside by the bank 

each year, as an ex-post approximation of the cost of risk. as the cost is included in the 

dependent variable, it is necessary to include as a determinant the unit cost of this 

productive input, which we can call “risk”, approximating it as the ratio of financial asset 

impairment losses to the volume of lending.14

the approximation used for the cost of risk is dependent on the public information 

available. the lag in the setting aside of provisions makes the measurement of cost of 

credit risk used imperfect as a contemporaneous measurement in year t. the imperfection 

10 loanable funds have been approximated by the sum of the deposits of central banks and credit institutions, 
customer deposits and deposits represented by negotiable securities; as well as short securities positions, 
subordinated liabilities and other financial liabilities. these items correspond both to the trading book and to 
other financial liabilities at fair value through profit or loss, and financial liabilities at amortised cost.

11 we are aware that the approximation used in the measurement of the price of output and inputs involves 
estimating average not marginal prices, since revenue/cost flows do not correspond to new transactions, but 
to balance-sheet stocks (assets, loanable funds, non-current assets) and to the number of employees. the 
approximation depends on the public information available in the annual statistical publications offered by the 
industry employers’ associations.

12 the inclusion of a trend variable is standard practice in the literature to capture the effect of technical change. 
see, inter alia, angelini and Cetorelli (1999) and fernández de Guevara, et al. (2005).

13 the estimation is robust to heteroskedasticity.
14 Jiménez et al. (2013), following the approximation of martín et al. (2006), construct a risk-corrected lerner 

index, using information on the probability of default (pd) from the Banco de españa’s Central Credit registry 
(CCr), to which we do not have access. martín et al. (2006) show that market power is clearly over-estimated 
when the risk premium is ignored in the marginal cost calculation.
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is even greater if there are changes or regulatory measures that affect the recognition of 

the risk in the form of extraordinary provisions, like those that were made in spain in 2012 

to cover the exposure to real estate risk that will be discussed below.

Chart 3 shows the comparative evolution of the average price of assets and the average 

cost.15 the average price of assets increases from 3.9% in 2005 to 5.6% in 2008 (a high 

coinciding with the peak in interest rates), after which it falls sharply in line with interest 

rates until 2010, remains relatively steady up to 2013, and falls to a low of 2.5% in 2016. 

the behaviour of average costs is similar, with a sharp fall from 2008, of 2.8 percentage 

points (pp), and a low of 1.51% being reached in 2016.

the evolution of the lerner index of market power shown in Chart 4 enables different 

stages to be identified. during the years of expansion up to 2008, the index fell, meaning 

that prices rose to a lesser extent than marginal costs, reaching a low in 2008. with the 

turn in the cycle market power increased in 2009 and 2010, fell slightly in 2011 and, 

thereafter, increased to stand in 2015 and 2016 at a high of around 0.6. from their peak in 

2008, prices and marginal costs have fallen by 55% and 66% respectively, so that market 

power has increased by 13%.

the above evolution of the lerner index is similar to that reported by the eCB (2017) in its 

report on financial integration in europe. in this report the eCB follows an approximation 

similar to ours, measuring the price of banking output as the ratio of total revenues to 

assets, and estimating a translogarithmic cost function for the period 2003-2015 for the 

euro area countries. specifically, this study reports the value of the lerner index for the years 

2003, 2008 and 2015, which follows a similar path to ours: falling up to 2008 and rising 

thereafter up to 2015, with a higher level in the latter year than in the other two years. in 

the ranking of euro area countries, from lowest to highest, according to the value of the 

lerner index in 2015, spain stands in an intermediate position, at eighth out of nineteen. 

the rise in the index since 2008 is common to all the euro area countries. as discussed by 

the eCB, it is the result of a fall in marginal costs owing to gains in efficiency and a reduction 

15 Both the level and the changes being similar to those obtained using the aggregate data for deposit-taking 
institutions offered by the Banco de españa in its Statistical Bulletin.
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in the cost of borrowing, and is consistent with less competition. However, the low 

profitability of many european banks is not indicative of excessive market power.16

when credit risk is controlled for, by including financial asset impairment losses in the 

costs and their price or unit cost per unit of lending, marginal costs increase, which 

changes the level of the lerner index (see Chart 5). specifically, marginal costs are around 

18% higher up to 2008, they rise thereafter, and notably have an exceptional value in 2012 

as a consequence of the likewise exceptional balance-sheet clean-up that took place that 

year, with the approval of two royal decree-law17 entailing large provisions for exposure to 

the construction and real-estate sectors. thus, asset impairment losses totalled €83 billion 

in the case of financial assets and €33 billion in that of other assets.18 in 2012 the estimated 

marginal cost is 3.85%, as against 1.6% if risk is not incorporated. in subsequent years 

the marginal cost declines as the asset impairment loss falls. despite this reduction, in 

2016 the marginal cost estimated with incorporation of ex post risk is 43% higher than that 

estimated without including the cost of risk.

the risk-corrected lerner index, based on the aforementioned evolution of marginal costs, 

is lower and has a similar time profile to the uncorrected lerner index, except in the case 

of the sharp fall in 2012, when the index turned negative, with marginal costs exceeding 

price, in line with the negative net profit that year.19 in subsequent years the corrected 

lerner index increases, but in 2015 and 2016 stands at similar levels to the initial levels in 

the expansionary years, unlike the uncorrected lerner index, which in recent years has 

reached its highest levels above the initial levels.

16 another reference in the comparison of results is the lerner index estimated by the world Bank for a large 
number of countries up to 2015. in the case of spain, although the level of the index estimated by the world 
Bank is lower, it has a similar time profile, although there is a surprisingly sharp rise in 2014.

17 royal decree-law 2/2012 on balance sheet clean-up of the financial sector and royal decree-law 18/2012 on 
write-down and sale of financial sector real estate assets.

18 the marginal cost including risk does not incorporate the impairment of non-financial assets, given the difficulty 
of estimating their unit price.

19 the high marginal cost estimated in 2012 is due to the effect of the two royal decree-laws of 2012 which 
required a major provisioning of the real estate exposure. it should be taken into account that, although the 
provisioning is made in and applied to 2012, it is in fact an impairment (and therefore a cost) relating to past 
years. therefore the marginal cost of 2012 is probably below the average cost of that year due to the 
extraordinary provisions.

0

10

20

30

40

50

60

70

0

1

2

3

4

5

6

7

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

 PRICE OF ASSETS  MARGINAL COST  LERNER INDEX (right-hand scale)

% %

LERNER INDEX CHART 4

SOURCES: Asociación Española de Banca, Confederación Española de Cajas de Ahorros, Unión Nacional de Cooperativas de Crédito and Banco de España.



BANCO DE ESPAÑA 68 FINANCIAL STABILITY REVIEW, ISSUE 34

a) The Boone indicator

the Boone competition indicator is approximated by means of the estimation of a 

regression where the market share20 (s) of each bank depends on its marginal costs (mc):

 ln lns mc v uit it i it= + + +α β  [4]

where i and t refer to the bank and year, respectively, and β must be negative. the higher 

the degree of competition the higher the absolute value of β, this parameter being the 

Boone competition indicator.

according to van leuvensteijn et al. (2011), the Boone indicator is a simplification of 

reality, since efficient banks may transfer part of their efficiency gains to their customers 

in the form of lower prices in order to gain market share or, alternatively, increase their 

profits. another limitation of the Boone indicator is that it ignores the possible existence 

of differences in the quality of banking output. as indicated by leuvensteijn et al. (2011), 

the estimates of the competition indicator are affected by these limitations more if they 

are made annually rather than for longer periods of time. for this reason we have opted 

to report estimates of equation [4] for the entire period 2005-2016 and for the sub-periods 

2005-2008 and 2009-2016, which allows us to see if there have been changes in the level 

of competition. also, when estimating the equation for these periods we can use panel 

techniques, controlling for the existence of individual effects (which are considered 

fixed).21 

table 2 contains the results of estimation of the Boone indicator. as expected the parameter 

is negative. Given that its absolute value decreases between the first and the second sub-

period, the result implies that competition has fallen. this result coincides with the evolution 

of the value of the indicator reported by the world Bank. specifically, the world Bank 

20 in some studies profitability is used as the dependent variable instead of market share. the drawback of using 
profitability is that loss-making banks cannot be included in the sample, since the variable to the explained is 
in logarithms. that is why we have chosen to use market share.

21 the estimation is robust to heteroskedasticity.
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reports a value of -0.3 in 2005, which falls to -0.65 in 2008 (so that competition increases), 

returning to -0.3 in 2012 and increasing to -0.16 in 2015, the year in which it reaches its 

highest value. Hence, competition increases between 2005 and 2008, but decreases 

thereafter.

b) The H-statistic

the H-statistic or panzar-rosse revenue test (1987) is based on a reduced-form equation 

relating total revenue (tr) to the price of the “i” inputs (w) and “j” control variables (Cvs). 

if we assume a production function with a single output only, the equation to be estimated 

is the following:

 

In      InTR w In CV
i

n

i i
j

J

j= + +
=
∑ ∑

1

β ε

 

[5]

the H-statistic is defined as the sum of the elasticities of revenues to input prices:

 

H
i

n

i=
=
∑

1

 β

 

[6]

as the authors demonstrate, under perfect competition, an increase in the price of inputs 

is passed through to consumers in the form of an increase in the output price with no 

change in the amount produced. revenues increase by the same amount, so that the 

H-statistic is equal to 1. a value between 0 and 1 indicates monopolistic competition 

(since revenues do not grow in proportion to input prices), while values of 0 or less are 

consistent with monopolistic behaviour. 

as mentioned above, this statistic has been the object of considerable criticism, with its 

use as an indicator of competition being called into question. thus, as stated by shaffer 

and spierdijk (2017), “although the literature has demonstrated that the H test of panzar and 

rosse fails as a measure of competition, it is a popular method in banking”. the authors 

provide evidence that their results with this statistic point to the existence of a competitive 

market in a non-competitive market (a duopoly). for this reason they prefer to use the 

lerner index.

in our empirical application, we regress the logarithm of total revenues (financial and non-

financial) on the price of the three inputs: labour, physical capital and loanable funds (the 

definition of which is the same as that used in the cost function estimation [2]), and we 

include as control variables the logarithm of the capital/assets ratio, the logarithm of the 

loans/assets ratio and the logarithm of the non-financial revenues/financial revenues 

Boone index

2005-2016

2005-2008

***03.0-2016-9002

-0.33***

-0.59***

BOONE INDICATOR TABLE 2

SOURCE: Banco de España.
Note: *** significant at 1%; **significant at 5%; *significant at 10%.
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ratio.22 the first variable controls for the level of solvency and the latter two for specialisation. 

moreover, as we have panel data, individual and timing effects are included.

as table 3 shows, for the complete period analysed, the null hypotheses that the H-statistic 

(0.52) is equal to zero and one are rejected, a situation compatible with some evidence of 

monopolistic competition. By sub-period, the statistic also differs from zero and one in the 

expansion and in the crisis, so that in both cases there is some evidence of monopolistic 

competition.

the assessment of the intensity of competition may change according to the geographical 

extent of the market analysed. the implicit assumption in the analysis carried out up until 

now is that competition takes place at national level, so that this is the relevant market. 

However, for many deposit-taking institutions, especially those without a presence 

throughout the national market, the geographical area of reference is regional, provincial 

or in some cases even municipal. for this reason, the provincial market is taken as 

reference in this section and the developments and differences in market concentration 

and competition, using the lerner index in the latter case, are analysed.

if we focus on the developments since 2008 – a turning point in the evolution of the banking 

industry after a change in cycle and the start of restructuring – an increase in market 

concentration is a feature common to almost all provinces. 

in terms of the Cr5 (the market share of the five largest institutions by branches), between 

2008 and 2016, market concentration only declined in five provinces (salamanca, segovia, 

soria, teruel, toledo and Zamora), albeit in some cases sharply. for example, concentration 

in teruel fell from 90% to 52% and in Zamora from 86.6% to 55.5%. notably, in five of the 

provinces in which market concentration increased (Barcelona, la Coruña, Gerona, lérida 

and tarragona), it did so by more than 20 pp. in particular, it increased by 34 pp in 

Barcelona. if we focus on the latest data available, for 2016 (see Chart 6, in which the 

market is classified by quartile), the Cr5 exceeded 80% in 18 provinces and 90% in three 

(Huesca, melilla and Ceuta). as regards the Cr1, it increased in all except nine provinces, 

with increases of 17 pp (almost doubling the share) in Zaragoza and Gerona. in 2016, the 

Cr1 ranged from 17.6% in valencia to 45.5% in teruel. it was also above 40% in orense, 

Huesca and teruel. 

of more interest is the analysis of market concentration using the Herfindahl index, which 

takes into account all competitors and is the indicator used as reference in competition 

analyses. in the case of this index, the increase since 2008 has been more than 1,000 points 

in five provinces (Barcelona, Gerona, tarragona, teruel and Zaragoza), while at the other 

extreme there were increases of less than 200 points in Cáceres, Cuidad real, Cuenca and 

22 the estimation is robust to heteroskedasticity.

4  The regional dimension 
of competition

4.1  provinCial market 

ConCentration

H-statistic
Test H-statistic = 0

(p-value)
Test H-statistic = 1

(p-value)

2000.00000.025.02016-5002

0000.08730.002.02008-5002

6000.00000.055.02016-9002

H-STATISTIC TABLE 3

SOURCE: Banco de España.
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Granada. Ávila is the only province in which the index has fallen since 2008. in 2016, 

concentration was below 1,800 points (which corresponds to a moderately concentrated 

market) in 31 provinces, while in the remaining 21 it was above this threshold, so that in 

these provinces market concentration was high. Concentration was notably high in teruel 

(3,576 points), followed at some distance by Huesca (2,663), Zamora (2,410) and tarragona 

(2,365). market concentration was lowest in valencia, and was also below 1,200 in madrid, 

Badajoz and valladolid.

1  CR1

2  CR5

3  HERFINDAHL INDEX

PROVINCIAL BANKING MARKET CONCENTRATION. 2008 AND 2016 CHART 6

2008 2016

2008 2016

2008 2016

SOURCE: Banco de España.
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as seen in table 4, differences in the degree of banking market concentration across 

provinces have decreased slightly since 2008, with decreases in the coefficient of variation 

of 6%, 17% and 11% in the case of the Cr1, Cr3 and Cr5, respectively, and of 13% in 

the case of the Herfindahl index.

Given that we have a lerner index for each institution for each year, as well as the provincial 

distribution of each institution’s branches, we are able to estimate an average lerner index 

for each province for each year, by taking the weighted average of the indices of the 

institutions that have branches in the province. as mentioned above, the lerner index is 

not strictly an index of market power in the province, but rather an average of the lerner 

indices estimated at national level of the banks that compete in the province. However, it 

is reasonable to assume that if a bank has market power at national level, it will attempt to 

exercise this power in each province.

focusing on the latest information available, for 2016, the lerner index in the province in 

which it is highest (teruel) is 57% higher than in the province in which it is lowest 

(almería). according to the information by quartile, shown in Chart 7, Cáceres, 

Guadalajara, segovia, vizcaya, la rioja, Gipúzcoa, navarra, Álava, Badajoz, Cantabria, 

asturias, Ciudad real and teruel are in the quartile with the highest lerner indices, while 

4.2  provinCial market 

power: tHe lerner 

index

CR1           CR3           CR5           Herfindahl index

2008

5%.665%.151%.52Mean 1,268

0%.093%.676%.93x.aM 2,485

7%.946%.639%.51Min.

Mean

x.aM

Min.

Coefficient of variation

694

Coefficient of variation 0.22 0.17 0.14

2016

7%.574%.956%.92 1,741

0%.594%.975%.54 3,576

5%.550%.446%.71 1,124

EVOLUTION OF DIFFERENCES IN PROVINCIAL MARKET CONCENTRATION TABLE 4

SOURCE: Banco de España.

0.29

0.26                                                    0.21 0.14 0.12

Lerner index
Lerner index 

(risk-corrected)

Mean 3%.434%.54

Max. 5%.933%.84

Min. 3%.523%.14

80.030.0Coefficient of variation

Mean

Max.

Min.

Coefficient of variation

4%.333%.55

1%.941%.36

0%.93%.04

82.001.0

2008

2016

EVOLUTION OF DIFFERENCES IN PROVINCIAL MARKET POWER 
(LERNER INDEX)

TABLE 5

SOURCE: Banco de España.
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almería, palencia, orense, la Coruña, valladolid, lugo, pontevedra, Castellón, murcia, 

león, salamanca, valencia and Zamora are in the quartile with the lowest indices, in that 

order. large provinces, like madrid and Barcelona, have indices below the distribution 

median, at a similar level.

Comparing the situation in 2016 with that in 2008, the average lerner index had increased 

in every province except for four (almería, orense, pontevedra and palencia), with 

increases of more than 30% in navarra, Gipúzcoa, Granada, Zaragoza, Guadalajara, 

Huesca, la rioja and teruel. apart from having the highest lerner index, the latter province 

is also the one in which it had increased most (53%). leaving aside the provinces in which 

the lerner index had fallen, it had increased least (by less than 10%) in lugo, la Coruña, 

valladolid, murcia, salamanca, Castellón and león.

a positive correlation is found to exist between the change in market concentration and 

the change in the lerner index at provincial level, but it is very low, amounting to only 6% 

in terms of the Herfindahl index, while in terms of the Cr1, Cr3 and Cr5 it is negative 

(-3%, -4% and -13%, respectively). the correlation between the level of the lerner index 

and the Herfindahl index in 2016, with a positive value of 22%, is greater. these results 

demonstrate the limitations of using market concentration (in particular, absolute indices, 

which only take into account a small number of banks) as an indicator of competition. 

1  LERNER INDEX

2  RISK-CORRECTED LERNER INDEX

LERNER INDEX IN PROVINCIAL MARKETS. 2008 AND 2016 CHART 7

SOURCE: Banco de España.
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in the case of the risk-corrected lerner index, the correlation between the change in the 

Herfindahl index and the lerner index is -3%. on the basis of this corrected market power 

index, the picture regarding the developments between 2008 and 2016 changes, since it 

increased in 25 provinces and fell in the remaining 27. the largest falls, of more than 40%, 

were recorded in Zamora, salamanca, león, orense and palencia, and the largest 

increases, also exceeding 40%, in Ciudad real, segovia, albacete, Cuenca and toledo. in 

large provinces, such as madrid, Barcelona and valencia, the lerner index increased.

in 2016 there were significant differences in the lerner index across provinces. thus, as 

compared with a minimum value of 0.09 in Zamora, the index was more than five times 

higher in Cantabria. the provinces with the lowest levels were Zamora, salamanca, león, 

orense, while Ciudad real, segovia and Cantabria had the highest.

the far-reaching restructuring undergone by the spanish banking industry to correct the 

imbalances that built up during the growth phase that ended with the onset of the crisis in 

2008 has given rise to a scenario in which the number of competitors has been sharply 

reduced and market concentration has increased. indeed, the growth in the latter has 

been so strong that, despite starting at a level below the european average in 2008, 

spanish market concentration is currently above the european average, although still well 

below the thresholds used to define an excessively concentrated market. this increase in 

concentration raises the question as to what effects it may have on competition, the 

measurement of such effects being the objective of this paper. 

the focus of our contribution is the analysis of the effect that banking reconstruction has 

had on concentration and competition, as well as the provision of additional information at 

the provincial level. in the case of market concentration, the analysis carried out shows 

that there are significant differences across provinces, so that the national picture is the 

aggregate of widely differing situations. in the case of competition, the lerner index 

constructed at the provincial level also shows significant variation across provinces.

the results at the national level show that since 2008 there has been an increase in market 

power in the spanish banking industry. However, the risk-corrected lerner index, which 

despite its limitations is the most comprehensive indicator used in this study, stood in 

2016 at a relatively similar level to that in 2008. However, the significant balance-sheet 

clean-up carried out in 2012 (as consequence of the two royal decree-laws that required 

provisioning for impairment losses linked to exposure to real estate construction and 

development) involved a large increase in the cost of credit risk, which translated into a fall 

in the price/marginal cost margin and consequently in market power. since that year, 

marginal costs have fallen again, and the lerner index has returned to its initial level. 

at provincial level, concentration increased sharply in most cases and stands in some 

cases at high levels characterised as excessive. Comparing the situation in 2016 with that 

in 2008, the differences in the degree of concentration across provinces have been reduced.

the public information available is not sufficient for an analysis of competition at provincial 

level to be carried out. However, if we construct provincial lerner indices as the average 

of the indices for each bank estimated at national level, the results show a significant 

dispersion across provinces, which has increased in recent years. thus, on the hypothetical 

assumption that the intensity with which a bank competes in each province in which it is 

present is equal to its national average, the synthetic provincial lerner indices would show 

differences in the level of competition across provinces. despite the limitations of this 

5 Conclusions
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provincial analysis, the evidence shows that particular consideration should be given to 

the regional dimension of competition in merger processes.

finally, given the data available, the results obtained from the competition analysis must 

be interpreted with caution, since the estimated lerner index of market power does not 

strictly reflect the difference between the price and marginal cost of new transactions; the 

prices used (in the case of both output and inputs) are averages of the revenues and costs 

arising from past decisions, not present ones.
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Annex

SOURCE: Authors’ own calculations.
Note: w1 is the price of labour, w2 is the price of physical capital, w3 is the price of loanable funds and w4 is the price of credit risk.

Uncorrect for credit risk Correcting for credit risk

Dependent variable:Parameter [log (Total Cost) – log(w2)]
[log (Total Cost corrected 

for credit risk) – log(w2)]

γ1 ***5847.0***1580.1(Total Assets) gol

)8352.0()6462.0(

γ2 0.5·log (Total Assets)2 811.08200.0-

)5610.0()7610.0(

ρ1 log (w1) - log (w2) ***3075.1-3190.0-

)0923.0()8124.0(

ρ3 log (w3) - log (w2) ***1787.1***2621.1

)0112.0()4862.0(

ρ4 log (w4) - log (w2) 0.4515***

(0.1053)

ρ21 [log (w1) · log (w2) - 0.5·log (w1)
2 - 0.5·log (w2)

2] 6310.0-0310.0

)0020.0()5120.0(

ρ31 [log (w1) · log (w3) - 0.5·log (w1)
2 - 0.5·log (w3)

2] ***3122.0-***2751.0-

)8920.0()9230.0(

ρ32 [log (w2) · log (w3) - 0.5·log (w2)
2 - 0.5·log (w3)

2] 6520.02210.0

)9610.0()3510.0(

ρ41 [log (w1) · log (w4) - 0.5·log (w1)
2 - 0.5·log (w4)

2] -0.0567***

(0.0139)

ρ42 [log (w2) · log (w4) - 0.5·log (w2)
2 - 0.5·log (w4)

2] 0.0060

(0.0065)

ρ43 [log (w3) · log (w4) - 0.5·log (w3)
2 - 0.5·log (w4)

2] 0.0066

(0.0095)

ρ1TA log (Total Assets)· [log (w1) - log (w2)] ***4420.0-***1840.0-

)2210.0()7410.0(

ρ3TA log (Total Assets)· [log (w3) - log (w2)] ***1720.0***4440.0

)5700.0()9800.0(

ρ4TA log (Total Assets)· [log (w4) - log (w2)] 0.0093***

(0.0029)

μ1 *0180.05660.0-dnerT

)1340.0()3340.0(

μ2 Trend2 *9200.01100.0

)6100.0()3200.0(

μTA 6100.0**9200.0(Total Assets) gol·dnerT

)4100.0()3100.0(

α1 Trend· [log (w1) - log (w2)] **9310.0-6300.0

)2600.0()2600.0(

α3 Trend·[log (w3) - log (w2)] *9800.05000.0

)3500.0()0500.0(

α4 Trend·[log (w4) - log (w2)] 0.0051***

(0.0019)

γ0 ***5561.92989.0 tnatsnoC

)0313.2()3176.2(

R2 7659.06359.0

Adjusted R2 2659.02359.0

* p<0.10, **  p<0.05, ***  p<0.01

ESTIMATION OF THE TRANSLOGARITHMIC COST FUNCTION TABLE A.1


