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Introduction 

The market concentration is one of the basic indicators for determining the type 

of market structure and as such, it occupies a key position in the theory of imperfect 

competition. On one side the high market concentration is a prerequisite for coordi-

nated behavior among the larger companies on a particular market which are in the 

position to set and maintain a price higher than the marginal costs. On the other side, 

the high market concentration could be in line with the greater efficiency of larger 

companies which have allowed them to obtain a larger market share. Because of these 

reasons the research of the impact of the market concentration changes is among the 

priorities both in theory and policy in the area of competition.  

The purpose of the present study is to analyze the relation between the market 

concentration and profitability in theoretical and empirical plan. To illustrate empiri-

cally and evaluate the two hypotheses, information has been used about the commer-

cial banks in Bulgaria for the period 2008-2013. Thus, the issue of banking sector 

competition is also referred to which has been an object of greater interest in recent 

years, partly conditioned by the financial crisis and the development of this sector in 

Bulgaria. The accomplishment of the set objective is related to the solution of the next 

tasks: (1) bring forward the theoretical link between market concentration and profit-

ability; (2) draw up an empirical approach for checking the established dependences; 

3) implement the approach and evaluate results. 

1. Theoretical framework of research 

The relation of market concentration and company’s profitability on a specific 

market has been defined for the first time in the so called paradigm Structure – Con-

duct – Performance (SCP).
1
 The paradigm presupposes that high market concentra-

tion is a prerequisite for coordinated behavior of the market participants. The coordi-

                                         
1 The model „Structure-Conduct-Performance” is proposed at the end of the 30-s of XX-th century 

by the Harvard economist Edward Mason and is further developed later in the 50s of the last cen-
tury by Joe Bain. Rakarova and Elenkova (2012) make a detailed presentation of him in Bulgari-

an; for the empirical application see Kondzhov (2003). 
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nation, in turn, could cause higher prices and making big profits. However, the empir-

ical evidence for the presence of such relation is not explicit. Furthermore, the main 

argument against that “traditional” hypothesis consists in the fact that it is not the 

market power which is the main source of big profits in a specific sector, but the effi-

ciency of the operating companies there.   

The fundamental theoretical formulation of working out the relation between 

market concentration and profitability is based on the Cournot’s
2
 classic model. It is 

assumed that in a market with N number of companies which trade in a homogeneous 

product, the company manufactures and offers the quantities which would bring the 

maximum profit. In order to obtain a compact model explanation while retaining the 

main conclusions at the same time, the linear functions of company’s costs and mar-

ket demand can be used. Each company’s costs are of the following type: Ci = cqi, 

where qi is the quantity, offered by the company i, where i = 1,2,…,N, and c is a pa-

rameter. The function of the market demand has the following expression: P = a – bq, 

where Q = ∑qi, and the market price, P, depend on the market quantity, Q. 

Provided that the company i   assumed the quantities of the competitive compa-

ny for granted and all firms in the sector tried to make the highest profit, then the op-

timization problem for every company is brought to: 

 max ( ) max[ ( ) ]
i i

i i i i
q q

q P Q q cq . (1) 

The first-order condition for maximum profit is: 

 0i
i

i

d dP
P q c

dq dQ
. (2) 

The equation obtained can be transformed, where (P – c) are summed up, the 

whole expression is divided by P, and the second expression is extended by (Q / Q). 

This means that: 

 0iqP c dP Q

P dQ P Q
. (3) 

The first expression on the left side of the obtained equation can be extended by 

a company quantity qi. The second expression (dP ⁄ dQ)∙(Q ⁄ P) is a reciprocal value 

of price elasticity of demand. The last expression (qi ⁄ Q) represents the company’s 

                                         
2
 A formal analysis of Cournot base model in Bulgarian can be found in Rakarova (1999), p. 293-

303. The model discussed here follows the logic offered by Keith Cowling and Michael Water-

son (Cowling&Waterson, 1976), p. 267-269 and Jean Tirole (Tirole, 1988), p. 221-223. 
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market share i, si. Having this in mind  

the following can be obtained: 

 i i

i i

s

R
, (4) 

where πi is company’s profit i, and Ri  are its sales profits, and the whole expression 

(πi / Ri) is an indicator of company’s profitability. The equation obtained allows the 

formulation of the hypothesis that in equilibrium under equal other conditions, the 

greater the firm’s market share, the higher its profitability.
3
 

On the basis of equation (3) and (4) the relation between market concentration 

and profitability for the sector can be drawn. For that purpose the total sum of the cor-

relation between a particular company’s profit and income should be found. This re-

sults in the following: 

 
2
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1 1
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P c q q sP c H

R P QPq

, (5) 

where H is the index of Herfindahl. This means that at equal other terms at sector 

level the average profitability has a direct positive relation with the market concen-

tration level. 

The obtained theoretical interdependence can be put into practice in the next two 

ways. Firstly, referring to the deduced company’s equilibrium the relation between 

market share and profitability can be sought empirically. In the eventuality that such a 

relation is actually available, the possible explanation should be looked for not in the 

presence of market power, but in the greater efficiency of the companies which pro-

vide for the greater market share. Secondly, referring to the equilibrium at sector lev-

el, a positive relation between profitability and Herfindahl index should be expected. 

In this case the greater profitability is related to higher degree of market concentra-

tion, which could be interpreted as an indicator of coordination or exercising market 

power. 

The theoretical ground of the last hypothesis is not deprived of criticism, most 

often related to the basic assumptions made. For example, in the context of Bertrand 

model in which the firms use price as a strategic parameter; an effective result can be 

achieved even with two firms only and, eventually the equilibrium price coincides 

                                         
3
 It has to be noted that if a firm with great market share meets a strong elastic demand it could not 

take full advantage of its potential market power. In a situation like this the profitability should 

be low. 
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with the price levels in perfect competition (Rakarova, 1999). The theory of the con-

testable markets also suggests that even in highly concentrated markets the firms 

could possess strong competitive behavior, if the barriers for entry and exit are suffi-

ciently low. The threat from contingent entry puts pressure on the established compa-

nies, thus maintaining the competition in the sector (Mladenova, et.al., 2010). Other 

theories, in turn, support the thesis that coordinated behaviour can be observed even 

in markets with low degree of concentration when companies are competing on sev-

eral different markets simultaneously (Bernheim&Whinston 1990). These so called 

multi-market contacts create additional incentives for coordinated behaviour. 

The remaining part of criticism is aimed at the direction of the causal relation 

between market concentration and profitability (Phillips, 1976). The efficiency hy-

pothesis suggests that the structural characteristics of the market reflect the differ-

ences in the company efficiency rather than the competitive relations in the sector. 

According to this hypothesis, companies which achieve greater operating efficiency 

manage to obtain bigger market share which in turn leads to greater market concentra-

tion. Therefore, the indicators for market concentration can be viewed not as exoge-

nous variables but as endogenous ones, i.e. they reflect differences in company effi-

ciency. The market concentration as well as the other elements of the market structure 

could have been the result of plenty of other characteristics of firms and market such 

as the average company’s size, the variety of goods and services offered or the market 

size, itself. 

Despite criticism, the empirical research in the relation between market concen-

tration and profitability is not deprived of meaning. As Richard Schmalensee pointed 

out, this type of research „can show common dependencies which can produce useful 

stylized facts to guide theory construction and analysis of particular industries.“ 

(Schmalensee, 1989, p. 952). 

2. Econometric approach and data 

The methodology for checking the hypotheses deduced in the preceding part, is 

based on econometric specification which takes into account both the firm’s market 

share and the degree of concentration.
4
 In order to differentiate between the two hy-

potheses an expression of interaction of the two variables  was introduced. Particular-

ly, the common type of the econometric model has the following expression: 

                                         
4
 Previous research implementing similar specifications were those of Leonard Weiss, 1974, David 

Ravenscraft, 1983 and Michael Smirlock, 1985.  Their research found out that after including the 
market share as an independent variable in the econometric model, the coefficient before the var-

iable which calculates market concentration lost significance. 
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where: 

PRit indicator for the profitability of the firm i for the period t; 

MSit Market share of firm i for period t; 

Ht Herfindahl index for period t; 

MSHit expression for interaction between market share and Herfindahl index; 

Z vector of additional control variables. 

The selected econometric model specification allows various interpretations of 

the nature of key variables impact on profitability depending on the possible hypothe-

ses about their coefficients. For example, a combination of coefficients in which 

a1 > 0 and a2 = 0, presumes that firms which have greater market share are more effi-

cient than their rivals. In consequence, they are more profitable than the sector aver-

ages. At the same time, the rise in concentration does not lead to higher profitability. 

Conversely, the combination of coefficients, in which a1 = 0 and a2 > 0, pre-

sumes that the market share does not refer to profitability, while profitability above 

average is due to higher market concentration. In this way, the combination a1 > 0 

and a2 = 0 supports the hypothesis about firm’s efficiency whereas the combination 

a1 = 0 and a2 > 0 supports the hypothesis about coordinated behaviour. 

These two cases do not exhaust all possible combinations of the coefficients a1 

and a2. For example, a result in which  a1 > 0  and a2 > 0, could be interpreted in two 

ways. The first one could support the hypothesis that a greater profitability is due to 

the higher concentration of the sector, where there is uneven allocation among firms 

and the firms with greater market share are more profitable. The second interpretation 

could be that the companies which are market leaders are more efficient as the higher 

concentration benefits coordination between firms. 

The interactive expression MSH is added for an unambiguous interpretation of 

such a contingent result in the econometric specification employed here. If higher 

market concentration causes unequal distribution of profitability benefitting the firms 

with greater market share via coordinated behavior, the coefficient before the interac-

tive expression should be a positive number, i.e. a3 > 0. If there is no coordination it 

should remain in force that a3 ≤ 0.
5
 Table 1 summarizes the different options. 

                                         
5
 Regarding this last possibility Michael Smirlock pointed out that the coefficient before the inter-

active expression could obtain a negative value in cases, when the firm’s ability to implement 

advantages on the basis of greater effectiveness depends on the lack of big rival compa-
nies.(Smirlock, 1985, p. 74). This implies that  a1 > 0, a2 = 0 and а3 < 0, and results should be in-

terpreted supporting the efficiency hypothesis as a determinant of profitability in the sector. 
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Table 1 

Hypotheses for the base parameters in the econometric model 

№ 
Hypotheses for coefficients Profitability 

is defined by а1 а2 а3 

1 а1 > 0 а2 = 0 а3 = 0 Efficiency 

2 а1 = 0 а2 > 0 а3 = 0 Collusion 

3 а1 > 0 а2 > 0 а3 > 0 Collusion 

4 а1 > 0 а2 > 0 а3 ≤ 0 Efficiency 

 

A balanced panel of annual data for 21 commercial banks in Bulgaria for the pe-

riod 2008-2013 has been used for the application of the formulated econometric mod-

el.
6
  The required data is extracted from the periodical publications in BNB about the 

state of the bank system in the country.(BNB, 2014). In the data panel all banking 

institutions which are not branches of foreign banks and do not undergo transfor-

mations of possession in the covered period are included. 

As a profitability indicator the “return on assets”, ROA, indicator is selected. It is 

calculated as a percentage of pre-tax profit and total assets of every banking institu-

tion at the end of the respective year. The market share, MS, is calculated as a per-

centage between each bank’s assets and total assets of all institutions collectively. 

On the basis of the calculated market shares the Herfindahl index is formed, H, 

as the sum of the squares of the individual market shares. In this case the Herfindahl 

index can take the maximum value of 100 and the minimum value of 0. This was 

done regarding the comparison of obtained coefficients after the regression analysis.  

The loan demand growth, G, the size of each banking institution, S, and the li-

quidity of each bank, L, are included as control variables. The loan demand growth, 

G, is calculated as a percentage of change of total loans and accounts receivable, ad-

justed for inflation by help of the GDP deflator in relation to the previous period. The 

loan demand growth is expected to have a positive impact on profitability because the 

positive rise in demand should extend the banks’ possibilities for making profits. 

In order to control the impact of scale effects, a variable was constituted reflect-

ing the size of each bank in the following manner: S = 1/ln(TA),where TA are the total 

assets of the respective bank, adjusted for inflation. This is a reverse size indicator, 

                                         
6
 The banking sector has been a subject of analysis in many recent studies, though, with a particu-

lar focus on efficiency of the banking institutions. For example, Aleksandrina Pancheva studies 

the determinants of banking operational efficiency, where one of the determinants is namely the 
Herfindahl index (Pancheva, 2013). A study by Gergana Mihailova analyses the banks efficiency 

but implements only the method of stochastic boundary (Mihailova-Borisova, 2014). 
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i.e. the bigger the respective bank, the less the value of S. Thus, if the coefficient be-

fore the variable is a negative number, that could mean, the bigger the bank, the more 

profitable it is, and vise versa.  The last control variable is an indicator for liquidity, 

calculated as a percentage between loans and deposits, L. The greater the value of 

loans as part of deposits, the higher the risk for the bank. In order to offset the risk, 

the bank is expected to obtain greater return on investments. The coefficient before 

this variable is expected to be a positive number. 

3. Empirical results 

The basic descriptive indicators for average values, minimums, maximums and 

the standard deviation of variables are pointed out as the first step in the empirical 

analysis of the data described in the previous paragraph. The results are shown in Ta-

ble 2. 

Table 2 

Descriptive statistics of variables used 

Indicator 
Average 

value 
Min. Max. 

Standard 

deviation 

ROA 0,90 -4,56 7,22 1,33 

MS 4,61 0,08 17,17 4,39 

H 8,55 8,00 9,24 0,50 

G 2,80 -2,49 14,54 5,87 

S 0,07 0,06 0,09 0,01 

L 89,98 38,49 305,66 29,67 

 

The results obtained show that the average profitability in the sample is 0,9%, 

while the standard deviation is 1,33%. The variation of market shares of banks is 

large, too; its average value is 4.61% with standard deviation of 4.39%. The variation 

is far too low at Herfindahl index, which is due to the fact that this indicator is meas-

ured for each of the existing years but not for every bank. The average value here is 

8.55 with standard deviation of 0.5, which indicates that the market concentration in 

bank sector is relatively low. 

The correlation coefficients between the different variables are pointed out as the 

second step in the analysis. The results obtained are shown in Table 3. 
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Table 3 

Correlation coefficients between variables 

 ROA MS H G S L 

ROA 1,00      

MS 0,29 1,00     

H 0,45 0,00 1,00    

G 0,34 0,00 0,45 1,00   

S -0,24 -0,79 0,08 0,03 1,00  

L 0,27 0,11 0,20 0,02 -0,12 1,00 

Remark: The results presented are applicable for Pearson coefficient. 

The results show that all independent variables are correlated with the return on as-

sets. The highest correlation coefficient is observed at Herfindahl index 0.45, whereas as 

market share it is also a positive number but only 0.29. It is notable that the market share 

is extremely correlated with the indicator for company size. Since the latter has been de-

fined as a reverse indicator, i.e. the high value corresponds to smaller size; the correlation 

coefficient in this case is a negative number. The strong correlation is explicable with the 

fact that the larger banks are expected to have greater market share. The correlation be-

tween the Herfindahl index and bank loans growth is average as the correlation coeffi-

cient in this case is 0,45. The reported correlation coefficients between dependent varia-

bles can be viewed as an indicator for multicollinearity which would necessitate possible 

diagnostic procedures and corrections of the econometric model evaluation.  

The econometric model in the previous paragraph is evaluated by the help of the 

method of the least squares (OLS) for the aggregate sample of all 126 observations. The 

results obtained prior to diagnostic procedures and corrections are shown in Table 4.  

Table 4 

Results from the static regression analysis 

Indicator Coefficient SE t p 

Const. -9,4194 3,0553 -3,0829 0,0025 

MS 0,7527 0,3797 1,9824 0,0497 

H 1,3024 0,3065 4,2499 0,0000 

MSH -0,0812 0,0439 -1,8537 0,0663 

G 0,0420 0,0186 2,2591 0,0256 

S -25,6588 25,7036 -0,9983 0,3202 

L 0,0065 0,0034 1,9039 0,0593 

Adj. R2 = 0,3435 

F = 11,3343, p = 0,0000 

N = 126 
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The results indicate that all coefficients have the expected expressions.  The 

market share has a positive impact on profitability of banks during the studied period; 

and in that case t-statistics is 1.98,  while the coefficient is different and greater than 

zero at significance level of 5%. The coefficient of Herfindahl index is also a positive 

digit at a significance level from 1%, t = 4.25. The coefficient of the interactive ex-

pression for the market share and concentration is different, and greater than zero at 

significance level from 10%, where t = -1.85. The control variables for loan demand 

growth and liquidity are positive and significant, whereas the variable for bank sizes 

is insignificant. 

The last step in the empirical analysis includes diagnostic tests of the economet-

ric model. First, checking for the presence of panel effects indicates the lack of ran-

dom effects, LM = 0,38 at p = 0,70, as well as a lack of fixed effects, F  = 1,19 at p = 

0,28. Second, on the grounds of this conclusion a check for  heteroscedasticity  of the 

static model by the help of the Breusch-Pagan test which shows in that case that the 

problem can be viewed as insignificant, BP = 6,63  at p = 0,36. Finally, with a view 

to a possible multi co-linearity between different independent variables the so called 

variance inflation factors (VIF) of particular variables are studied. The interactive 

expression between market share and Herfindahl index stands out with the largest 

factor (VIF = 294.2). In order to reduce its impact the standard errors of model coeffi-

cients, the independent variables are centered, i.e. reduced by the average value and 

the regression 

analysis is repeated at dependent variable return on assets. The results are pre-

sented in Table 5. 

Table 5 

Results of regression analysis with centered variables 

Indicator Coefficient SE t p 

Const. 0,8986 0,0967 9,2876 0,0000 

cMS 0,0576 0,0365 1,5766 0,1176 

cH 0,9273 0,2231 4,1560 0,0000 

cMSH -0,0813 0,0439 -1,8537 0,0663 

cG 0,0420 0,0186 2,2591 0,0257 

cS -25,6588 25,7036 -0,9983 0,3202 

cL 0,0065 0,0034 1,9039 0,0593 

Adj. R2 = 0,3435 

F = 11,3343, p = 0,0000 

N = 126 
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The results after the corrections show that the coefficients before the independ-

ent variables retain their signs as the standard errors at coefficients of market share 

and Herfindahl index are reduced. The market share coefficient remains significant 

for level of significance of 10%, but this time at one sided  t-test. The results for coef-

ficients before Herfindahl index and the interactive expression are analogous to those 

of the model prior to corrections. 

The results from the analysis which has been made show that there are not 

enough evidences which support the hypothesis for coordinated behavior, which 

would result in higher profitability of the larger banks. Data shows that profitability in 

the sector is defined by the efficiency of the operating banks or some other factors 

which are not included in the implemented model. 

Conclusion 

The relation between market concentration and profitability can be deduced within the 

frames of a static model of oligopoly in which the firms offer homogeneous product and 

choose the quantities as a strategic parameter (Cournot model). This relation is applicable 

only on sector level, i.e. between the average level of concentration and profitability. With 

regards to the particular firm its profitability is determined by its market share. However, in 

both cases the price elasticity of demand appears to be an additional factor defining profita-

bility. The less elastic the demand met by companies, the higher the profitability. 

The implementation of the theoretic model and its econometric specification in 

the banking sector shows that from the period 2008 to 2013 the higher profitability 

cannot be explained entirely with the higher concentration. The market share of the 

particular bank is important for profitability while at the same time there is no evi-

dence of coordinated behavior between larger banks in the studied period. Moreover, 

the profitability seems to be in a positive relation with the concentration level but we 

should take into account the endogenous nature of concentration indicators. They de-

pend on the firm’s market share and it is determined to a great extent by the efficien-

cy of the specific organization. Obviously, the researched model suggests only one of 

the possible approaches for assessing the competition and does not take into account 

the competitive behavior of the firms. The future studies could be focused namely on 

the approaches which emphasize the firm’s market behavior or other markets. 
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EFFECTS OF MARKET CONCENTRATION ON PROFITABILITY AMONG 

COMMERCIAL BANKS IN BULGARIA 

Chief Assist. Prof. Alexander Todorov, PhD 

Abstract 

The paper at hand presents a theoretical and empirical analysis of the relationship between 

market concentration and profitability using the banking sector in Bulgaria as an example. The 

two main hypotheses of the study are derived from a theoretical framework based on a static 

model of oligopoly. The first hypothesis suggests that companies with a higher market shares are 

expected to be more profitable, while the second hypothesis suggests that industry profitability 

increases with an increase in market concentration, measured by the Herfindahl index. To test 

these two hypotheses an appropriate econometric model is proposed. The model is estimated 

using a balanced panel data for commercial banks in Bulgaria for the period 2008 to 2013. 

Keywords: competition, market structure, banking industry. 


