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Abstract

The main objective of the paper is to analyze the competitive behavior in the Bulgarian banking system in the eve of the country’s accession into the European Union (EU). Given the major changes in the banking system’s development during the recent years, the study estimates competitive stance in the domestic banking market by applying the empirical methodologies developed by Hirschman and Herfindahl and by Panzar and Rosse. Main focus in the study is put on the Panzar-Rosse model that yields a measure of competition - “H-statistic”, corresponding to the sum of the elasticities of the reduced form revenues with respect to factor prices. The Rosse-Panzar methodology is applied empirically to the extensive micro data set of Bulgarian banks covering the period 1999–2005.
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Introduction
 
In the European Union (EU) as a whole and in individual countries, banking has been successively deregulated during the past 20 years, the introduction of the Euro has potentially enlarged the market for banking, and the advent of new technology has eased the barriers to entry for new market participants. Nevertheless, the ongoing wave of bank mergers in Europe raises the possibility that competition may be diminished through increases in concentration. The Bulgarian banking system also has undergone a number of major changes in the recent years caused by the liberalization of financial markets and increasing integration with the European banking system and as well as the technological progress. At the same time, an ongoing process of consolidation has been observed in the Bulgarian banking market. In view of these structural changes, the question arises as to what impact these developments have had on competition on the Bulgarian banking market and their conceivably important repercussions for market conditions. This is of particular importance in the context of Bulgaria’s accession into the EU and later into the Economic and Monetary Union (EMU).

Given the significant changes in the Bulgarian banking system in the recent years, the study estimates the competitive behavior of Bulgarian banks by applying the empirical methodologies developed by Hirschman and Herfindahl (1945, 1950) and by Rosse and Panzar (1987). Also, the so-called “concentration ratio” or “m-firm ratio” is taken into account due to its frequent use in the context of competition in banking. In order to analyze the market behavior the study features the empirical assessment of competitive market conditions in the New Empirical Industrial Organization describing in more detail the method suggested by Panzar and Rosse. This method is applied to the extensive micro data set of Bulgarian banks covering the period Q4 1999 – Q3 2005 and the so-called “H-statistic” is estimated in order to provide useful information about banks’ competitive behavior. The study concludes with summarizing the results about the competitive stance of the Bulgarian banking market and the main implications of the process of integration towards the EU and the EMU.
1. Bulgarian banking market’s development and structure 

At the turn of 1996 Bulgaria’s economy experienced an unprecedented financial crisis that pushed the country to disastrous hyperinflation and a dramatic devaluation of the national currency. In February 1997 alone consumer price inflation reached a record high of 243 % and the lev devalued two to three times against the US dollar. The economy was characterized by extensive adoption of the dollar and barter exchange, dramatic fall of Bulgaria’s foreign exchange reserves (to the critical level of under USD 400 million), huge external and domestic debt, decapitalized banking system and bank panic. The Bulgarian National Bank’s (BNB) policy was subordinated to budget and government priorities and constantly covered fiscal and financial losses (directly or indirectly) by printing money. Commercial banks were systematically refinanced, in the expectation of avoiding the social and political implications of a banking collapse. The banking system became a conveyor belt shifting real sector losses to the budget and onto the individual households. Poor banking supervision led to the newly established private banks also accumulating bad loans. Under these conditions the BNB lost its control over money supply and the exchange rate. Major monetary policy tools ceased to have an effect on the banking and monetary systems.
In the second half of 1997 the Bulgarian banking system gradually recovered from the crisis and first signs of financial stabilization occurred. These developments reflect both the macroeconomic stabilization in the country after the introduction of the Currency Board as of July 1, 1997 and the tighter measures involved (closure of insolvent banks and restrictions on banks with worsened indicators). The adoption of the new Law on the BNB and the Law on Banks in mid-1997 radically modified the legal framework of banking associated with the introduction of a currency board system. In conformity with law three basic departments were created within the BNB: an Issue Department, a Banking Department and a Banking Supervision Department, each department directly headed by a Deputy Governor elected by the National Assembly. The Issue Department is in charge of maintaining full foreign exchange cover for the total amount of BNB monetary liabilities by efficiently managing the Bank’s international foreign exchange reserves. The Banking Department performs the lender of last resort function in case a systemic risk arises in the banking system, and the Banking Supervision Department regulates and exercises control over bank activity with a view to maintaining the stability of the banking system and protecting depositors’ interests.
Major characteristic of the currency board arrangement (CBA) is that it tightly constraints the monetary policy of the BNB. The CBA fixes the Bulgarian Lev to the Euro, and the BNB does not operationally target interest rates. Under the CBA, the BNB does not provide credit to the government, invest in government securities, or undertake open market operations. By law foreign reserve cover under the CBA stands at least at 100 % of domestic liabilities. The BNB only sets minimum reserve requirements for commercial banks, which were lowered to 8 % from 11 % in July 2000. Key factors to the sustainability of the CBA are the maintained fiscal discipline, a manageable current account deficit, continued inflow of foreign capital, and creation of more competitive conditions for foreign investors.

Since the CBA’s introduction, the Bulgarian banking sector has been operated in an environment of fundamentally good rules and regulation, adapted to EU standards, good banking supervision, as well as high capital and liquidity levels (IMF, 2002:13). The sound condition of the banking system has been also attributable to risk averse policies of banks, limited opportunities for relatively risky domestic lending and tight prudential regulations and supervision. In this environment, Bulgarian banks have started to pursue a policy of conservative market behavior and maintenance of low-risk assets and high capital adequacy. Relatively high risk in the economy and the poor and inefficient legal protection of creditors were the main reasons behind prudent bank lending policy. 

Since mid-2003 the credit growth in Bulgaria has been accelerated. With a growing real sector, expanding credit demand, and competitive pressure on margins on placements, banks are expanded their credit portfolios. Though both consumer and corporate customers are sought, corporate lending was particularly aggressive, featuring a trend to project financing and risk sharing among banks. Despite significant lending, the growth quality of assets still remains good. Banks’ liquidity also remains high, allowing more flexible asset management. There are no signs of depositor nerves, this ensuring stable funds and conditions for longer-term investment decisions (including increased lending). Banks succeed in maintaining asset and financing structures, ensuring adequate liquidity.
1.1. Banking market’s structure and its major characteristics

Generally, the characteristic features of the Bulgarian banking market are the relatively small number of banks (just 34 as of December 2005) and the predominant market share of the private banking sector. A number of mergers between major banks often shaped the public perception of the banking consolidation process in Bulgaria. As a result, high concentration is traditionally observed in all items of the ten largest banks in the country. Furthermore, when considering bank size categories, medium- and small-sized institutions continue to dominate in the Bulgarian banking market, which means that the consolidation process in the banking sector must especially be viewed from the point of view of enhancing efficiency.
In order to assess the banking market structure in more detail and quantify the degree of concentration, different types of measurement are used in the literature. The most simple measurement often referred to is the plain number of banks in the market. However, it does not contain information about the distribution of business volume among the counted banks. For Bulgaria, the number of banks was clearly decreasing during the 1996-1997 financial crisis. During this period, the BNB took measures in respect of insolvent banks, and the procedure for their enactment. In 1996 the BNB applied into court to institute bankruptcy proceedings against 13 commercial banks. Early in 1997 the central bank applied into court for the institution of bankruptcy proceedings against three more banks. Due to violation of banking regulations and danger of insolvency the BNB put one more bank under conservatorship and subsequently petitioned the court to institute bankruptcy proceedings. The BNB did not grant new licenses and investors were provided with the opportunity to acquire and recapitalize some of the closed banks.
Traditionally, the commercial banks with an international banking license prevail in the Bulgarian banking market structure. They consist around 85 % of the total banks operating in Bulgaria. On the contrary, the number of branches of foreign banks in Bulgaria is still relatively small. Main reasons for the low participation of foreign banks in Bulgaria have been the lack of governmental will and policy aiming to encourage foreign investments in banking and the existence of high systemic risk in the economy. Since the 1996-1997 crisis, the situation has been significantly changed due to the improved macroeconomic environment, the pursuit of financial stabilization and the restored public confidence in the domestic banking system. The BNB took serious measures in respect of individual banks and nonbank financial institutions. During 1997 14 banks were declared bankrupt by courts of law and in early 1998 one bank was declared bankrupt. The Law on Bank Deposit Guarantee was adopted after the crisis that stipulated a reimbursement of 100 % for individuals and 50 % for corporate sector. Banks became more prudent and conservative. The first bank privatization transaction was conducted. The presence of foreign banks was highlighted as a priority in lessening systemic risk in the economy. A number of companies were interested in bankrupt banks and applied for a license to conduct bank transactions. By the end-1999 licenses of all banks and foreign bank branches were renewed, consistent with the Law of Banks. Since the CBA’s introduction, banking system has been strengthened, reflecting improved liquidity and capital adequacy. Other contributing factors were the development of the real sector and of creditworthy and profitable economic entities, enhanced competition in the banking sector, the development of the stock exchange and over-the-counter trading and the more active participation of investment intermediaries, as well as the improved management of commercial banks.

Table 1 Total number of banks operating in Bulgaria*
	
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005

	Total banks
	34
	34
	34
	35
	35
	34
	35
	35
	34

	  including: branches of foreign banks
	6
	7
	7
	8
	7
	6
	6
	6
	6


* As of the end of the respective year. Source: BNB.

During the period 1997-2005, the total number of operating banks in Bulgaria was around 34-35 (Table 1). Privatization of state banks has been significantly accelerated since 1999. As a result, state ownership in the banking system decreased to 17.6 % at the end of 2000 and 14.2 % at the end-2002. Municipal ownership traditionally stayed around 2 %. The share of private banks in total bank assets rose from 53.4 % at end-1999 to 80.3 % at end-2000 and more than 83 % at end-2002. The share of assets owned by foreign banks reached 56.5 % at the end-2000 against 18 % in 1999 as a result of bank privatizations by foreign strategic investors. Together with the participation of other foreign investors in Bulgarian banks, the share of bank assets owned by foreign banks and investors accounted to 70 % in 2000 and 72 % at the end of 2002. At present, most of the ten biggest Bulgarian banks are owned by big international bank and financial groups: Bulbank by UniCredito Italiano, the United Bulgarian Bank by the National Bank of Greece, Expressbank by Societe Generale, Hebros Commercial Bank by First Regent Group Ltd, Post Bank by ALICO/PFIH Ltd, BNB-Paribas (Bulgaria) and Raiffeisenbank (Bulgaria) by BNP-Paribas and Raiffeisenbank respectively, etc.

Table 2 Bank groups in Bulgaria

	
	1997-1998
	1999 ­ 2000
	2001-2002
	2003

	
	Total amount of bank assets

	Group I   
	The first 7 banks with the largest amount of assets
	> 500 BGN million 
	> 800 BGN million 
	The first 10 banks with the largest amount of assets

	Group II 
	All remaining banks
	300 - 500 BGN million 
	300 - 800 BGN million 
	All remaining banks

	Group III
	Branches and subsidiaries of foreign banks in Bulgaria
	100 - 300 BGN million 
	100 - 300 BGN million 
	Branches and subsidiaries of foreign banks in Bulgaria

	Group IV
	-
	< 100 BGN million 
	< 100 BGN million 
	-

	Group V
	-
	Branches of foreign banks in Bulgaria
	Branches of foreign banks in Bulgaria
	-


Source: BNB.

During the period 1997-1998 bank institutions in Bulgaria were classified into three groups according to system significance, asset size and the type of shareholder capital (see Table 2). From 1999 to the end-2002, the BNB made several changes of the way of grouping of commercial banks. At present, Bulgarian banks are classified into three groups based on the total amount of their assets.
1.2. Measures of concentration in the banking market

The measures of concentration give a more detailed look at the market structure with respect to the distribution of market shares. The respective measures that are commonly used in the context of banking competition are the “concentration ratio” (CR) or “m-firm ratio” and the Herfindahl-Hirschman Index (HHI). HHI is also known in the literature as a “concentration index” or “concentration and dispersion index”. The CR as the sum of the market shares (MS) of the m largest banks in the respective market is calculated by the ratio of the individual bank’s total assets to the sum of all banks’ total assets; total assets thereby proxy overall bank activity, defining the “product market” in a rather broad sense. 

Table 3 Market shares of bank groups based on banks’ assets (%)*

	
	1997 
	1998
	1999  
	2000  
	2001 
	2002
	2003
	2004
	2005

	Group I   
	77.3
	70.3
	51.7
	49.9
	46.1
	43.4
	73.4
	72.7
	73.6

	Group II 
	15.4
	19.0
	18.8
	21.9
	25.3
	30.5
	21.2
	20.0
	20.9

	Group III
	7.3
	10.6
	12.6
	13.2
	13.4
	13.7
	5.4
	7.3
	5.4

	Group IV
	-
	-
	10.6
	7.4
	7.1
	6.4
	-
	-
	-

	Group V
	-
	-
	6.5
	7.6
	8.1
	6.1
	-
	-
	-


* As of the end of the respective year. Source: BNB.

As Table 3 indicates the market share held by the largest Bulgarian banks expanded during the reviewed period. The ten largest Bulgarian banks retained their dominating positions in the market of bank services. Backed by international experience, they managed to increase their market share in the system’s assets to highest value of 73.6 % at the end-2005. Their share in the system’s extended loans and equity also grew at similar rates (Table 4 and 5).

Table 4 Market shares of bank groups based on banks’ extended loans (%)*

	
	1997 
	1998
	1999  
	2000  
	2001 
	2002
	2003
	2004
	2005

	Group I   
	74.8
	61.9
	37.8
	36.5
	34.0
	34.7
	73.1
	73.9
	74.7

	Group II 
	15.0
	21.1
	19.5
	21.5
	28.2
	37.3
	20.6
	20.4
	19.5

	Group III
	10.2
	17.0
	18.1
	18.3
	13.5
	11.1
	6.3
	5.7
	5.7

	Group IV
	-
	-
	13.0
	10.2
	9.7
	7.3
	-
	-
	-

	Group V
	-
	-
	11.7
	13.5
	14.6
	9.5
	-
	-
	-


* As of the end of the respective year. Source: BNB.

Table 5 Market shares of bank groups based on banks’ attracted deposits (%)*

	
	1997 
	1998
	1999  
	2000  
	2001 
	2002
	2003
	2004
	2005

	Group I   
	76.4
	71.7
	51.5
	51.2
	48.1
	44.6
	74.9
	73.6
	73.3

	Group II 
	15.1
	17.1
	20.0
	23.7
	25.2
	30.1
	18.9
	17.6
	20.1

	Group III
	8.4
	11.2
	12.8
	12.6
	13.9
	13.5
	6.2
	8.8
	6.6

	Group IV
	-
	-
	8.7
	4.9
	4.8
	4.9
	-
	-
	-

	Group V
	-
	-
	7.0
	7.5
	7.9
	6.9
	-
	-
	-


* As of the end of the respective year. Source: BNB.

In order to estimate the “concentration ratio” based on banks’ assets, as “m-banks” in Bulgaria are chosen the 5 bank institutions with the biggest assets. These banks generally constituted bank Group I, bearing in mind the differences in the chronological classifications of commercial banks. Regarding the CR5, based on bank’s loans and deposits the five Bulgarian banks with the largest loans, respectively deposits, are considered in our analysis.

As concerns the “concentration ratio” for Bulgarian banking market, the obtained figures (Graph 1) are quite similar to other European countries. Apart from Bulgarian figures, in the Euro area, the average share of the domestic banking assets controlled by the five major banks (CR5) increased from 46 % in 1990 to 53 % in 2001 (Cabral et al., 2002:42). The increasing interest by foreign investors or foreign banks towards the domestic banking market played a catalyst role for encouraging bank competition in Bulgaria. The presence of international banks on domestic market contributes to the maintenance of banking system’s stability. Moreover, the development of telephone or Internet banking in Bulgaria leads to higher bank competition as the extensive branch networks could lose their significance as barriers to entry and the customers could be reached more easily. 

The figures for CR5 confirm that the concentration of Bulgarian banks on the market for deposits is quite similar to the concentration on the market for loans. CR5-values vary around 0.50 during the period 2003-2005. In theory, the market for deposits is considered as more concentrated than the other banking segments due to the important factors determining the depositors’ decisions (such as the bank size). As concerns the CR5, based on Bulgarian banks’ total assets, it demonstrates a downward trend in 2003-2005 (however, a slight increase has been observed in the market for loans). 

Currently, small EU countries like Belgium, Finland and the Netherlands have CR5 figures of around 0.80, followed by Greece and Portugal with figures above 0.60 (Cabral et al., 2002:42). In other words, these banking systems are featured by higher concentration ratios than Bulgarian banking market. In contrast, big EU countries like France (around 0.40), UK (close to 0.30), and Spain (above 0.40) have even smaller concentration ratios than Bulgaria. However, Germany has the most dispersed banking system, in which the five largest banks control only 20% of all banking assets. The existence of somewhat higher concentration ratios in Bulgaria than in other EU countries could be explained with the process of consolidation and retrenchment of Bulgarian banking system in the aftermath of the 1996-1997 crisis. This trend was also impacted by the accomplished bank mergers and acquisitions (M&As) in Bulgaria. However, these M&As have been associated with increased profits, business volume expansion and technological developments. With this regard, the consolidation process would appear to signal positive developments from a consumer perspective: gradual efficiency increases and greater market contestability.

Graph 1 CR5 for Bulgarian banking market (for assets, loans and deposits)
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The “concentration and dispersion index” HHI gained importance in the context of competition when it became the basis of the formal numerical guidelines for horizontal mergers of the US Department of Justice in 1982. The HHI is calculated as the sum of the squared market shares of all individual banks, constituting the respective market
 or:
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where:
i – an individual bank; n – number of individual banks in the banking market; MSi – market share of an individual bank.

The highest value of the HHI to be reached in the case of monopoly is 1 (or 10,000), when the market share of a single firm is 100 percent. In the case of perfect competition the HHI takes on a theoretical value of zero. The HHI allows an analysis of the concentration in the banking sector across different countries, as well as across different bank products. Based on available data, the HHI might be calculated for the following bank products: loans (overall, short-term, long-term customer loans, mortgage loans, etc.), as well as deposits (demand, fixed maturity and saving deposits). However, the existing literature for the European banking market (ECB, 1999; De Bandt and Davis, 1999) indicates that the HHI is mostly calculated for the banks’ total assets.

When applying the HHI for measuring the banking concentration across different countries, it could be argued that this index monotonically varies with country size. According Corvoisier and Cropp (2002: 2161) this is true only to a limited extend. Moreover, delineating geographically the banking market for such concentration measure as the HHI on the grounds of national borders makes such figures extremely crude indicators of market structure, as e.g. a small bank in the very north of the country is unlikely to directly compete with another small bank in the south. Nevertheless, with technological progress (e.g. telecommunications, Internet) induced changes in access to and delivery of financial services more local delineations of markets become increasingly meaningless (Claessens et al., 2000:15). Moreover, when calculating the HHIs in order to be compared several countries, the problem is that the number of banks in each country fluctuates from year to year. This could be due to the existence of new entrants, increasing the number of banks or exits, largely through mergers, reducing the number of banks.
Table 6 Herfindahl-Hirschman Index (HHI) for Bulgaria1
	
	1999  
	2000  
	2001 
	2002
	2003
	2004
	2005

	HHI for assets   
	0.12
	0.11
	0.09
	0.08
	0.08
	0.07
	0.07

	HHI for loans2
	0.11
	0.11
	0.09
	0.09
	0.07
	0.07
	0.08

	HHI for deposits3 
	0.11
	0.13
	0.11
	0.10
	0.09
	0.08
	0.07


1 As of the end of the respective year. 2 Loans to non-financial institutions and other customers, total. 3 Deposits, total. Source: BNB; Lapteacru, I. (2005:9).
To determine the HHI for Bulgaria, the individual market share per bank is calculated by the ratio of the respective individual bank’s total assets to the sum of all banks’ total assets. To complete the picture, HHIs are also estimated on the basis of deposits and of loans. The figures for Bulgaria (Table 6) do show a decrease of the HHI during the period 2001-2005 with exception for the market of loans (where HHI increased slightly in 2005). As a result, it could be noted that the Bulgarian banking system has been characterised by low concentration. These developments in the market’s structure correspond with more competitive behavior on the part of market participants. Conventional views on the relation between competition and market structure such as the structure-conduct-performance paradigm (Bain, 1951) would suggest that less concentrated markets tend to be less collusive. In fact, during the last years, the HHI showed no changes to new dominating positions. However, by bank group, high concentration is observed in all items of the Group I banks, while Group II banks report the HHI highest values in agricultural loans and short-term borrowings.
3. The New Empirical Industrial Organization approach

The New Empirical Industrial Organization (NEIO) approach has been elaborated with a view to test empirically the competitive conditions in markets. It provides empirically applicable tests based on either aggregate industry data or individual firm data. These estimation techniques identify static models of industry equilibrium which are compatible with the actual data and thereby indicate the type of competitive conduct on the part of the firms. A frequently applied method to empirically assess the competitive conditions in banking market is the one suggested by Panzar and Rosse (1987) estimating the reduced form revenue equations of the market participants. 

By estimating simultaneously supply and demand functions as well as a price equation, an index of market power is developed. Most studies using individual firm data apply an alternative test for competitive market conditions based on the reduced form revenue equation of the firms in the investigated market elaborated by Panzar and Rosse (1982, 1987). The sum of the factor price elasticities estimated from this equation constitute the so called “H-statistic” reflecting the firms’ competitive conduct. As far as data requirements are concerned, this latter test is especially suitable for the available Bulgarian National Bank (BNB) data set which consists of individual firm data on banks’ profit and loss (PaL) accounts and on their balance sheets yet does not include price data. 

However, to apply the NEIO approaches from classical industry to the banking markets, assumptions about banks’ production activity have to be made since they are only to a limited extent comparable to a “normal” firm. In principle there are two ways how the production process in banking is described in the literature: the “production approach” and the “intermediation approach” (Freixas and Rochet, 1998:77-79).

The production approach views the banking firm as an entity producing services which are related to loans and deposit accounts. Therefore, interest payments are not included in the cost function and output is instead measured by the number of deposit accounts serviced and loans originated
. The intermediation approach (Sealey and Lindley, 1977) regards the bank as a firm collecting deposits and other funds in order to transform them into loans and other assets. For this transformation, labor and physical capital are employed; their costs as well as interest payments on deposits and other funds enter the bank’s cost function; the main input here being funds. The output is typically measured by the loans and investments recorded in the balance sheet.

For empirical applications, a crucial importance has the treatment of deposits which is different in the above two approaches. Whereas in the production approach banks are viewed as an entity producing deposits and loans, labor and physical capital (fixed assets) are inputs, the intermediation approach focuses on loans as outputs and interprets deposits as the main input factor. To assess this issue empirically, Hancock (1991:27-32) developed a “user cost methodology” to determine the classification into inputs and outputs estimating the user costs of financial services and classifying services with positive user costs as inputs and those with negative user costs as outputs. In her data sample, all aggregate loan types have negative user costs and are classified as outputs. As concerns the deposits, the picture is less clear – while time deposits have positive user costs and are categorized as inputs, demand deposits yield negative user costs and are graded as outputs (Hancock, 1991: 67-80). Using an alternative methodology, Hughes and Mester (1993a,b) classify demand deposits empirically as inputs. More recently, Hughes et al. (2001:2175) find that uninsured and insured deposits alike are to be categorized as inputs. Despite the uncertainty concerning the treatment of funds as inputs, we follow previous studies in this literature as well as recent results mentioned above assuming (as in the intermediation approach) that all funds are an input in the bank’s production function. 

3.1. The Panzar and Rosse methodology 

3.1.1. Description 
The Rosse-Panzar approach is frequently applied in the practice in order to assess empirically the competitive conditions in the banking market. This approach consists of estimation of the reduced form revenue equations (R*) of the market participants derived from marginal revenue and cost functions and the zero profit constraint in equilibrium. 
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In equilibrium the marginal costs (MCi) are equal to the marginal revenues (MRi) as a result of banks’ individual profit maximization:
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The elasticities of total revenues of the individual firms are estimated with respect to the firm’s input prices (wj). The sum of these elasticities constitutes the so-called “H-statistic” allowing inference about the firm’s competitive conduct given the underlying assumptions.
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Therefore, the H-statistic is a measure of competition, which corresponds to the sum of the elasticities of the reduced form revenues with respect to factor prices. Depending on the magnitude of H-statistic, it can be concluded whether the banking market is operating under monopolistic competition, perfect competition or monopoly.
Rosse and Panzar show that in market equilibrium perfect competition is indicated by H equal to 1 assuming that firms’ cost functions are linearly homogeneous in the factor prices, the production functions are homothetic
, factor prices are exogenous to the individual firm, and the elasticity of the perceived demand of the individual firm is nondecreasing in the number of (symmetric) rivals as well as free entry and exit
. In perfectly competitive equilibrium, discrimination between more or less efficient firms should have resulted in entry and/or continuation of the former as well as exit of the latter. In long-run equilibrium, firms operate in the minimum of average costs which then is also equal to the price. An increase in input prices and thus in average costs should lead to a proportionate price increase and - at the firm level - to a proportionate rise in revenues (H=1). It reflects an upward shift of the average cost function without changing the optimal level of output at the minimum of average costs. However, at the industry level, the resulting higher price will lead to lower demand and therefore a less than proportionate increase in industry revenues and the market exit of some firms (Panzar and Rosse, 1987:452).

Monopolistic competition or the (symmetric) Chamberlin model of monopolistic competition is consistent with values for H below 1. Assuming some sort of product differentiation between the output of the different firms, the profit maximizing firms are confronted with a falling aggregate demand curve and behave like monopolists, which results in equalizing marginal costs and marginal revenues in the equilibrium state (Panzar and Rosse, 1987:448-451). By market exit and entry of imperfect substitutes, the demand curve always shifts in a way that the “monopolist” earns zero profits.

Negative values for H-statistic correspond to monopoly or perfectly collusive oligopoly: a rise in input prices increases marginal costs and – by setting them equal to marginal revenues – reduces equilibrium output and the firm’s revenues. However, negative values of H need not necessarily be caused by a monopoly or perfectly collusive conduct. While it does apply to “monopolists” in the strict sense of a firm operating in isolation, they need not enjoy the monopoly power usually attributed to the term “monopolist” (Panzar and Rosse, 1987:446). The decisive feature of “operating in isolation” might as well be caused by monopolistic competition where only weak substitutes to the product of the analyzed firm exist. To rule out these special cases, a more detailed look at the market situation is necessary to deduce either monopolistic or perfectly collusive behavior from H-negative values.
Table 7 Interpretation of the Rosse-Panzar H-statistic
	H ≤ 0
	Monopoly or perfectly collusive oligopoly

	0 < H <1
	Monopolistic competition

	H = 1
	Perfect competition, natural monopoly in a perfectly contestable market, or sales maximizing firm subject to a break-even constraint


In order to apply the Panzar-Rosse approach to assess banks’ market conduct and interpreting the results, several limitations should be taken into account: general limitations regarding the scope of models captured by this static approach, the assumptions made, as well as resulting biases when applying this technique to “real world” (bank) data. However, its special advantages pertaining to its applicability to limited data-bases nevertheless make this approach a valuable tool in assessing market conditions.

Generally, the H-statistics was developed on the basis of static (oligopoly) models whereas for dynamic models there are no predictions on the H-value. As the interpretation of the H-statistic is derived for the market equilibrium, the fact that we do observe market entry and exit might question the existence of an overall equilibrium in the market over the investigated time period and, therefore, imposes further limits on the interpretation of such analyses. Nevertheless, Panzar and Rosse (1987:446) stress that to test only the “monopoly” hypothesis the long-run equilibrium is not a prerequisite. However, to test for the monopolistic or perfect competition, it is necessary for the observations to be generated in long-run equilibrium. Another problem is the assumption of perfect competition in input markets (banks as price takers on input markets) on the one hand and the use of individual, bank specific input prices on the other. This is an especially demanding assumption in the case of deposits (there are good reasons to question whether a complete competition in the market for deposits exists). Moreover, some downward bias in the estimated elasticities results from the maturity structure of banks’ asset portfolios. As longer maturities in fixed rate contracts prevent banks from direct price adjustments, even in perfectly competitive markets delayed changes in pricing imply lower elasticities estimated. This also calls for caution when comparing the empirical results for different countries, since for countries with predominantly variable rate contracts such maturity biases do not exist or at least not to the same extent.

Despite the above mentioned drawbacks, an important advantage of Panzar and Rosse’s methodology is that, because revenues are estimated and not output prices, data availability becomes much less of a constraint, since revenues are more likely to be observable than output prices and quantities or actual cost data. The estimation of reduced-form revenue equations is often possible even though the structural equations cannot be estimated. This is of special importance in the case of the structural supply equation due to the often encountered lack of data for the supply side. Additionally there is no need for quality corrections as in the case of prices (Bresnahan, 1989:1035). Another important advantage is that there is no need to specify a geographic market, since the behavior of the individual banks themselves gives an indication of their market power. Nevertheless, the gaining importance of direct banking (via phone or Internet) complicates such market delineations.

3.1.2. Application to the Bulgarian banking system

The data used in this paper stem from the bank balance sheet statistic and the bank profit and loss account statistic (PaL) at the BNB. [image: image7.wmf]
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To apply the Rosse-Panzar methodology to the described data set of Bulgarian banks and estimate the sum of the factor price elasticities (denoted below with the coefficients β1, β2 and β3 with respect to banks’ revenues, the following estimation equation is set up
:
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(3)

where:


Dependent variable: INI = interest income; 

Factor prices: IE/TD = interest expenses to total deposits, PE/TDL = personnel expenses (wages) to total deposits and loans, EFA/FA = expenses related to fixed assets to stock of fixed assets; 

t = 1,…, T = number of observed periods, e.g. number of quarters under review; 

i = 1, …, n = number of observed banks in the Bulgarian banking market.

The Rosse-Panzar methodology is applied empirically for the overall sample of Bulgarian banks. The period under review is Q4 1999 – Q3 2005. In order to estimate H-statistic for Bulgaria the logarithm of interest income is chosen as the dependent variable (INIi,t). For comparison, some authors use the ratio of interest revenues to total assets as endogenous variable (Molyneux et al. 1994). The use of interest revenues as dependent variable has been introduced by De Bandt and Davis (1999) which explain that this variable is more appropriate from economic point of view, since the ratio of interest revenues to total assets forms an equation of prices. Another approach is the logarithm of the ratio of total revenues to total assets to be used as dependent variable in order to take account of fee income and the growing offbalance sheet business. 

As actual factor price data are not available, they are proxied by ratios of expenses to respective volume following the literature: (1) Funding costs or price for deposits (price paid for attracted deposits) are expressed as interest expenses divided by total deposits (IE/TD); (2) Labor price is proxied by personnel expenses (wages) to total deposits and loans (PE/TDL)
. Main argument is that most of the banks’ employees in Bulgaria as in other East and Central European countries work on the markets of deposits and loans. (3) Costs of fixed assets are estimated by the ratio of expenses related to the fixed assets (the depreciation and the write-down on intangible and tangible assets) to the stock of fixed assets (EFA/FA). The sum of their coefficients constitutes the H-statistic of Panzar and Rosse. All variable are expressed in real terms.

The functional form employed is a log linear reduced form revenue equation. To estimate the reduced form revenue equations, panel econometric methods are applied in general; only Molyneux et al. (1994) regress their estimation equations cross-sectionally. Among the different panel regression techniques, fixed effects estimations are the most widely used ones. Apart from fixed effects some studies used pooled regressions
 and “between” estimators
; Lang (1997) also applies random effects wherever the Hausman test indicates their use rather than fixed effects. To test whether there is a time trend within the H-statistic, Bikker and Groeneveld (2000) include a logistic time curve model in the estimation equation, and De Bandt and Davis (1999) estimate an H-statistic following a quadratic time trend. However, the outcomes do not give strong indications for such time dependencies: Bikker and Groeneveld (2000) find that the inclusion of a logistic time curve hardly changed their results in their pooled regressions over all banks from the analyzed 15 EU countries. When constraining the H-statistic by a quadratic time trend, De Bandt and Davis (1999) do not obtain significant coefficients for that time trend in most countries (except for France). 
In our study, equation (3) is calculated with a fixed effect (“within”) panel regression. Thus λt represents the time specific constant or “time effect” accounted for by including time dummies, μt –  bank specific constant or “individual effect”; and εi,t – error terms corresponding with the endogenous variable, INI. 

Table 8 Estimation results from robust fixed effects “within” panel regression

	Coefficient
	Value
	t-stat

	C
	-0.83***
	-4.06

	IE/TD
	0.33***
	16.60

	PE/TDL
	-0.69***
	-30.21

	EFA/FA
	0.80***
	35.33

	H
	0.44***
	13.21

	Wald test for H=1
	F(1; 777) = 289.2 (0.0)
	

	Wald test for H=0
	F(1; 777) = 174.5 (0.0)
	


Notes: * denotes significant at 10 % level; ** significant at 5 % level; *** significant at 1 % level. Values in the parenthesis of Wald test indicate the figures of p-value for which the null hypothesis should be rejected. Source: BNB; Lapteacru, I. (2005:19).

The obtained results from equation (3) (listed in Table 8) demonstrate that all coefficients are statistically significant. The H-statistic for the overall sample reaches a value of 0.44. The empirical results are generally consistent with monopolistic competition as a characteristic of the analyzed banks’ behavior in Bulgaria since the reported H-value is in the range of above zero and below 1 (0<H<1). Therefore, it also could be noted that in average Bulgarian banks dispose certain market power. Performed Wald test rejects in a significant degree the situation of monopoly or collusive oligopoly (H=0) and of perfect competition (H=1). 

An important factor price driving the H-statistic for Bulgarian banking system is the price for funds (interest expenses to total deposits) with coefficient equal to 0.33. As this coefficient demonstrates, an increase by 33 monetary units of funding costs increases the interest income INI by 100 monetary units. The price of banks’ fixed assets (EFA/FA) has significant influence on H-statistic. Its coefficient (0.80) demonstrates that an increase by 80 monetary units of costs of fixed assets increases the interest income INI by 100 monetary units. By contrast, the personnel expenses have negative effect in the determination of banks’ interest revenues. An increase by 69 monetary units of labor price leads to a decrease of interest revenues by 100 monetary units
. In comparison with other EU member states, the H-values for Bulgarian banking market show similar results. Many studies are conclusive about the existence of monopolistic competition in the EU banking systems
. This trend was associated partly with the domestic M&As, leading to an increasing banking market concentration throughout the Euro area (Cabral et al., 2002:42).
In short- and medium-term it might be expected a pronounced upward trend in the bank competition in Bulgaria. Major factor contributing to this trend is the increasing integration of the Bulgarian financial system with the European one. Despite being two different concepts, integration and competition are linked in the sense that more integration is likely to generate more competition. Integration implies that competition is extended from the local market to the European level, which leads to an increase in the number of competing banks. Higher competition can also be achieved through the increased ease of entry under the single market and single currency conditions. Indeed, reducing the barriers to entry and fostering integration has been pursued as a major policy objective in Bulgaria because of the significant economic benefits of increased competition.
Bulgaria’s accession into the 25-nation club on January 1, 2007 encouraged in a great extent the entry of more EU based financial institutions into the Bulgarian market (IMF, 2002:5). This trend has been started long before the joining of Bulgaria into the EU and reinforced since April 2005 when the Accession treaty has been signed. The introduction of fixed exchange rate with the Euro under the CBA in 1997 also encouraged the process of integration to the EU financial system reflecting the prospects for future accession to the EU and affiliation to the EMU. The institutional changes undertaken in the domestic economy have also facilitated the access of Bulgarian banks to euro funds, allowing them to better manage their liquidity.

Conclusion

The Bulgarian banking system has undergone a number of major changes caused by the liberalization of financial markets and increasing integration with the European banking system and as well as the technological progress. At the same time, an ongoing process of consolidation has been observed in the Bulgarian banking market. As regards these structural changes, the competitive behavior of Bulgarian banks acquires growing importance. 

When considering the market share held by the largest Bulgarian banks we find that the ten biggest banks retained their dominating positions in the market of bank services during the period 1997-2005. The “concentration ratio” CR5, based on bank’s assets do show a downward trend during the period from 2003 to 2005 (a slight increase in CR5 based on banks’ loans is observed in 2003-2005). With respect to CR5, Bulgarian banking market is characterized by a lower degree of concentration than other (mainly small) EU countries. The Herfindahl-Hirschman index also demonstrated a pronounced downward trend during the period 2001-2005 (with exception of a slight increase in 2005 for the market of loans) and should be interpreted as a sign for lowering bank concentration. By applying the Panzar-Rosse methodology for the period Q4 1999 – Q3 2005, we find that the Bulgarian banking market is consistent with monopolistic competition, with values of the H-statistic lying clearly between zero and one. The hypotheses of perfect collusion as well as perfect competition for Bulgarian banks are rejected. Compared to other EU countries, Bulgarian banking market has quite similar H-values. 

Key factors to the growing bank competition could be summarized as follows: (a) Bulgaria’s accession into the EU leading to lower entry barriers, entrance of more EU based financial institutions into the Bulgarian market, and greater market contestability; (b) accomplished privatization process of the state commercial banks mostly by foreign banks and participation of other foreign investors in Bulgarian banks; (c) technological transformation process as the development of telephone or Internet banking leading to lower barriers to entry; (d) harmonization of Bulgarian banking legislation with the EU banking directives that leads to a rapid international consolidation; (d) maintenance of fixed exchange rate with the euro under the CBA that encourages the process of integration of Bulgarian financial system with the European one; (e) institutional changes undertaken in Bulgarian economy facilitating the access of Bulgarian banks to euro funds. Thus, the general picture is that the accession of Bulgaria into the EU and further to the EMU is a major determinant for increasing the competitive stance of domestic banking market. 
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� The HHI was independently developed by A.O. Hirschman (1945, 1964) and O.C. Herfindahl (1950). 


� For reasons of data availability banks’ output is often proxied by their money value and supplemented by firm specific data taking account of size, business mix, etc. (Freixas and Rochet, 1998:78).


� That means that their technical rate of substitution does not depend on the scale of costs or production.


� Furthermore they assume as usual that ∂w/∂y < 0 and ∂w/∂n < 0, where n denotes the number of (symmetric) rival firms.


� With “ln” we indicate natural logarithms. 


� Figures on the number of employees were not available.


� Bikker, J.A., and H. Groeneveld (2000) and De Bandt and Davis (1999).


� De Bandt and Davis (1999).


� In other words, an increase by 1 % in IE/TD leads to a 0.33 % increase in INI. An increase by 1 % in EFA/FA leads to a 0.80 % increase in INI. Respectively, a rise by 1 % in PE/TDL leads to a 0.69 % decrease in INI.


� Bikker and Groeneveld (2000) analyzed 15 EU countries for the period 1989-1996. De Bandt and Davis (1999) made a multi-country study for France, Germany, Italy and US covering the period 1992-1996. Molyneux et al. (1994) estimated H-statistic in banking markets of Germany, France, Italy, Spain and US for the period 1986-1989. All these authors found a presence of monopolistic competition. 
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