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			ABSTRACT

			This paper analyzes the evolution of the Lerner index for Costa Rican banks between 2008 and 2019. We document a significant drop in market power during this period, which we relate to less concentration in loans and deposits. The market became less consolidated as a fringe of 29 small banks gained market share at the expense of large and medium banks. We find that for individual banks, a greater market share of loans, and greater loan specialization are related to higher profitability, while a greater market share of deposits and greater size are related to lower profit margins.
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			RESUMEN

			Este artículo analiza la evolución del índice de Lerner para los bancos costarricenses entre 2008 y 2019. Documentamos una caída significativa en el poder de mercado durante este período, que relacionamos con una menor concentración en préstamos y depósitos. El mercado se volvió menos consolidado ya que un grupo de 29 bancos pequeños ganó participación de mercado a expensas de los bancos grandes y medianos. Encontramos que, para los bancos individuales, una mayor participación de mercado de préstamos y una mayor especialización crediticia se relacionan con una mayor rentabilidad, mientras que una mayor participación de mercado en depósitos y un mayor tamaño se relacionan con menores márgenes de utilidad.

			PALABRAS CLAVE: Estructura bancaria, sector bancario latinoamericano, poder de mercado, competencia imperfecta, índice de Lerner, precios sombrilla.

			CLASIFICACIÓN JEL: L11, L13, L16.

			
					INTRODUCtion

			

			This paper studies the banking industry in Costa Rica between 2008 and 2019. This period covers the 2008 financial crisis and stops before the Covid Pandemic. We document that the market structure in Costa Rican banking became less concentrated, since the Herfindahl Hirschman index (HHI) for loans and deposits fell by about 300 and 700 points respectively. In terms of equivalent lenders4, these rose from 7 in 2008 to 8.5 in 2019. In terms of equivalent deposit takers, these increased from about 4 in 2008 to 5 in 2019.  

			Using monthly panel data from the universe of banks in the country, we show that market power, measured by the Lerner Index, is significantly and positively related to market structure, as proxied by the HHI for loans and deposits. Much of the fall in market power is due to a sharp and permanent increase in the non-performing loans after 2008, which has meant that although intermediation margins have fallen significantly during the period, lending rates have not dropped proportionally.

			The banking industry plays an essential role in any economy. Work by King and Levine (1993) with data from 80 countries between 1960 and 1989, established that financial development, measured in part by the size of the banking sector, was strongly associated with greater growth and better accumulation of physical capital. In spite of these positive results, banks can make an economy more fragile: Diamond and Dybvig (1983) demonstrated that because of the maturity transformation that banks perform, they are susceptible to depositor runs. Bernanke (1983) showed that bank runs and closures in the United States worsened the 1930s Depression. These considerations make it clear that the industrial organization prescriptions for banks may differ from the best practices for other industries. 

			There is a vast literature that analyzes how market structure affects bank competition. One of the first issues is to define what “market power” mean in the banking industry: there are four main approaches in the literature, which we discuss as they appeared in time:

			
					The Lerner index was developed by Abba Lerner (1934), who divided the net marginal profit by price, so 
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 is the marginal cost. This measure is quite useful since it appears as part of the solution of monopoly, oligopoly, and imperfect competition theoretical models. In banking, the standard approach in measuring marginal costs is to set a trans-logarithmic cost function that depends on funding costs, operating expenses, and non-performing loan write-offs; one example of this procedure is found in Maudos and Fernández de Guevara (2004). More recent estimates of this measure have used the so-called stochastic frontier analysis (SFA), under the assumption that not all banks maximize profits or minimize costs; this latter approach has been used, among others, by Hasan et al. (2009), whose results are discussed below. 

					The second measure of market power was created by Bresnahan (1982) and Lau (1982) using structural models of supply and demand. Coccorese et al. (2021) use this type of analysis for banks, where they estimate a measure 
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, which takes a value of 0 for perfect competition, and of 1 for a monopoly.

					The third measure of market power was introduced by Panzar and Rosse (1987) for a non-structural analysis of competition. Their idea was to calculate an index H that is the ratio of the change in prices to a change in costs. With linear demand and perfect competition this index H equals 1, while the index drops to 0.5 for a monopoly. Among others, Bikker and Haaf (2002) and Claessens and Laeven (2004) used this approach to analyze the banking industry in several countries. Mirzaei and Moore (2014) argue that the Panzar and Rosse index has some serious drawbacks, since the estimate for H may yield inconclusive evidence as to what type of competition one is facing in more complex market settings.

					Finally, Boone (2008) presented an indicator that measures the elasticity of profits to costs,
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 . This indicator becomes more negative as an industry is more competitive. Mirzaei and Moore (2014) use the Lerner index and the Boone indicator in their analysis of the banking industry.

			

			The above-mentioned indices of market power each have advantages and drawbacks, and are a fundamental tools for analyzing market power. In general, these measures tend to give coherent results, with the exception of the stochastic frontier analysis. Indeed, Hasan et al. (2009) realized that that the SFA index was yet another way in which the financial sector affected growth, independently of the level of credit: they found that the efficiency of banks is an important contributor to regional and national growth, and that such bank quality often trumps their quantity. The way in which superior banks contribute to the growth of an economy is by choosing good projects and by efficiently monitoring and liquidating loans.

			In this paper, we use the Lerner index, as it provides the most intuitive measure of market power. Other articles have calculated a set of market power indicators whenever the Lerner index yields puzzling estimates. In our sample, however, the Lerner index behaves relatively well, since it always lies between 0 and 1.

			Once a set of measures of market power have been estimated, researchers have tried to figure out their determinants. This has been done with country panels, or for specific nations. One paper that finds robust overarching results is Mirzaei and Moore (2014). These authors analyze a large set of countries using World Bank data; they use the Lerner index and the Boone indicator as measures of market power, and try to find their determinants. The first element that they consider is market concentration, which they proxy as the aggregate asset participation of the largest five banks in a country. Mirzaei and Moore (2014) find that there is no statistically significant relationship between concentration and market power in their complete sample. Once nations are split by income, the authors obtain a positive and significant relationship between concentration and market power for poorer countries; they find no significant link between concentration and market power for middle income economies; finally, they show that there is a negative and significant association between concentration and market power for rich nations. It is unclear what is driving the results for middle and high-income countries. One possibility is that the market definition for developed economies is incorrect, as it does not take into account close substitutes such as debt securities and non-bank loans. For example, in the United States the average Herfindahl Hirschman Index (HHI in basis points) for banks was 129.61 . According to the Federal Reserve2 , household and non-financial business liabilities stood at $39.2 trillion as of 2022. Of this debt, $7.55 trillion (19% of liabilities) was in the form of corporate bonds and commercial paper, and $3.86 trillion (10% of liabilities) in non-bank loans. If these close substitutes were added to the relevant market, the lending HHI in the U.S. would be significantly lower than the one calculated using banks alone.

			Other papers confirm Mirzarei and Moore’s (2014) results: for instance, researchers who study advanced countries find that concentration and market power have a null or negative relationship. These papers include, among others, Bikker and Haaf (2002), Angelini and Cetorelli (2003), Demirgüc-Kunt et al. (2004), Claessens and Laeven (2004), Fernández de Guevara and Maudos (2007), Park (2009), Burgstaller (2013), and Coccorese et al. (2021). Studies of low-income countries are less common, but generally find a positive relationship between concentration and market power: Fungáčová et al. (2010) document this for Russian banks, and work by López Marmolejo and Ruiz Arranz (2024) also find this result for banks in Central America, Panamá and the Dominican Republic. We think that this is a good reason for studying a country like Costa Rica, since it brings light to a LDC that has not been individually studied in the past. Moreover, since the bond and insurance markets in Costa Rica have not developed to the point where they compete with banks, the HHI with bank market shares does provide an adequate definition of the lending market’s structure. During the period of our analysis, Costa Rica was moving from being a developing market (Mirzaei & Moore, 2014, defined it so) to a middle-income country, to the point where it was admitted to the OECD in 2021. The effect of this transition is in itself an object of interest. 

			The earliest papers that studied the determinants of market power used cross country data. As time passed, researchers felt that a country analysis would yield additional insights. Bátiz-Zuk and Lara-Sánchez (2022) point out that a country-specific study allows researchers to focus on particular characteristics that may be lost in cross-country analyses, and to control for certain nation-specific factors, such as the country’s financial regulation. Country specific studies included Fernández de Guevara and Maudos (2007) for Spain, Park (2009) for South Korea, Fungáčová et al. (2010) for Russia, Burgstaller (2013) for Austria, Rakshit and Bardhan (2019) for India, Cabezón and López (2019) for Chile, and Bátiz-Zuk and Lara-Sánchez (2022) for Mexico. Bátiz-Zuk and Lara-Sánchez (2022) is of particular interest, since they study the Mexican banking sector from 2008 until 2019. They try to verify if there was a permanent structural change after 2014, when the competition authority, Comisión Federal de Competencia Económica (2014), introduced a series of reforms. The authors find that market power fell after 2014, but that this effect was transitory.

			Unlike other industries, there is a lively debate on the merits and drawbacks of more bank competition. There are two views, which Berger et al. (2017) call “competition-stability” and “competition-fragility” perspectives. The competition-stability view uses standard industrial organization models to prove that more competition improves static economic welfare. Pagano (1993) shows that stronger bank competition also raises economic growth in an endogenous growth framework. Other theoretical papers that support the “competition-stability” view include Smith (1998), who develops a model where increased bank competition raises macroeconomic activity and reduces the severity of business cycles. Boyd and De Nicoló (2005) find that risk is decreasing as the number of banks increases, in a world where these intermediaries have pricing power on deposits and loans. On the other hand, the “competition-fragility” perspective normally uses imperfect information models. Petersen and Rajan (1995), for instance, show in a model with adverse selection that a competitive banking system rations credit to upstarts, while a monopolist bank funds such firms to capture future informational rents. Another paper that develops a model where more intense bank competition raises risk is Dell’Ariccia and Marquez (2006). A third strand of theoretical work finds an intermediate optimum of competition and economic welfare, i.e., where neither monopoly nor perfect competition are optimal. These papers include Martinez-Miera and Repullo (2010), who develop a theory where the relationship between competition and risk is U shaped. Corbae and Levine (2018) also develop a model where more bank competition simultaneously increases efficiency and fragility, and sharpens the transmission of monetary policy; they then calibrate their theoretical construct with U.S. Banking data. Carlson et al. (2022) find similar results using data from the National Banking Era in the United States.

			Empirical studies have found mixed results on the welfare effects of stronger bank competition. Results supporting the “competition-stability” view include Jayaratne and Strahan (1998), who find that when restrictions on bank expansion are lifted, operating costs, loan losses, and loan rates fall. Koivu (2002) has empirically shown that more efficient credit markets improve economic growth in transition countries. He finds that a rise in intermediation margins reduces the number of potential firms willing to borrow money to finance new projects, or expand existing ones.  Beck et al. (2004) find that more bank concentration harms financing, particularly in less developed countries. Cetorelli (2004) and Cetorelli and Strahan (2006) study European and U.S. banks, and find that greater intermediary competition promotes more vibrant small firms. Beck et al. (2010) show that bank deregulation helped not only general economic variables, but also improved income distribution in the United States. Rice and Strahan (2010) demonstrate that borrowers in states with more open competition regimes pay lower rates than in states with higher barriers to entry. Empirical work supporting the “competition-fragility” hypothesis include Keeley (1990), who finds that increasing market power, proxied by Tobin’s q, lowers a bank’s risk-taking activities. Berger et al. (2017) analyze intermediation in developed countries, and show that more bank market power yields lower risk exposure. Ariss (2010) documents how, for a sample of developing countries, greater bank concentration leads to more stability. Rousseau and Wachtel (2011) find that financial liberalization increases growth in a country as long as it avoids a financial crisis, but that financial crises due to this financial liberalization have become more common. Dick and Lehnert (2010) and Karadima and Louri (2020) show that increased competition leads to higher non-performing loans. Beck et al. (2013) study a cross-section of countries and find that increasing competition induces more bank fragility when there are stricter activity regulations. A third set of papers have mixed empirical results: Cetorelli and Gambera (2001) find that more bank concentration depresses overall growth, but helps young firms in need of external finance. Claessens and Laeven (2004), and Casu and Girardone (2006) find little relationship between market structure and economic efficiency. Beck et al. (2006) find that greater bank concentration lowers the likelihood of a banking crisis, but that higher barriers to entry heighten the probability of a crisis.

			
					A brief overview of banks in Costa Rica

			

			The banking industry in Costa Rica has witnessed important regulatory changes over the years. Banks were nationalized in 1948, and were subject to heavier regulations in 1953. This sector was liberalized in the 1980s and 1990s to foster competition and greater efficiency. Credit by Costa Rican banks grew from 48% of the country’s GDP in 2000 to 98% in 2019. By 2015, Villamichel Morales (2015) showed how the number of financial intermediaries had risen significantly. Despite these reforms at the end of the 20th century, empirical studies found low levels of competition in the country. This has been documented, among others, by Laverde Molina and Madrigal Badilla (2005), by Gutiérrez Li (2013), by Castro Arias and Serrano López (2013), and by Salas Alvarado et al. (2015). This market power has led to high intermediation margins, as shown empirically by Barquero Romero and Segura Rodríguez (2011) and by Alfaro Ureña and Muñoz Salas (2012).  Castro Arias and Serrano López (2013) analyze how market power affected financial intermediation margins between 2000 and 2012. These authors combine a representative bank model with monthly data from the Costa Rican bank regulator (SUGEF), to determine a relationship between borrowing and lending rates. Their analysis shows that the banking sector has significant market power, but that this power has fallen for public banks while it has risen for privately owned banks.  Salas Alvarado et al. (2015) analyze the level of competition of Costa Rican banks between 2008 and 2013 using a Boone indicator. These authors conclude that the Costa Rican banking market is not competitive. Furthermore, private banks are, on average, more efficient than their state-owned counterparts.

			Although the credit industry in Costa Rica has been studied before, we feel that we can contribute by analyzing the developments after the 2008 financial crisis. We also use the methodology developed by Fernández de Guevara et al. (2005) to estimate the Lerner index for individual banks as a function of different measures of competition and market power. This makes this analysis more comparable to the large literature that relates market structure to market power.  Among the main limitations of the study is that the data published by the bank regulator (SUGEF) is not disaggregated by currency or by sector.

			
					Methodology

			

			We collect financial statements that every financial intermediary submits to SUGEF, the bank regulator, on a monthly basis. Among other variables, banks report total asset values, aggregate loans with less than 90 days in arrears, securities investments, aggregate loans with 90 days or more in arrears or loans being collected in court. This last data allows us to calculate non-performing loans. Banks also report their deposits and other liabilities, financial income from loans and investments, as well as financial, personnel and other operating expenses. We collected data from 35 different financial intermediaries which we organized into three bank groups, namely government owned, privately owned, and cooperative intermediaries.  We excluded a small private bank (Prival) since the data, which became available after 2011, generated significant outliers5. The cooperative Coopeande was also excluded, as the data was not consistent when downloaded. From the reports we calculated implicit asset and liability interest rates.

			Our main variable of interest is the Lerner Index, defined as 
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, where P is the price charged by a firm, and MC is its marginal cost. This is a measure of market power should lie between 0 and 1. To implement this for banks, we follow the methodology used by Fernández de Guevara et al. (2005), who develop a trans-logarithmic cost function for loans. From that cost function, we estimate marginal costs and the Lerner index.  The Lerner index for banks is defined as:
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 is bank k’s average loan portfolio for the previous twelve months. 

			The marginal cost is estimated from a trans-logarithmic cost function 
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			Where the variables are as follows: 
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 is a control vector that includes the linear and quadratic terms of the logarithms of the variables on the equation, as well as the interactions between them. Appendix 1 shows the regression of equation (4).  The cost function is estimated using a panel with monthly data for every bank between 2008 and 2019. Once the parameters in equation (4) are estimated6, we calculate marginal costs by taking its derivative as: 
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			Once the Lerner indices for each bank are estimated, we study how this variable is affected by the bank’s relative size and several other measures of market structure. The most important gauge of market structure that we use is the Herfindahl Hirschman index (HHI), which we estimate as follows: 
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. We can calculate the HHI for loans and deposits. This index goes from zero (perfect competition) to one (a monopoly). Competition authorities regularly quote the HHI index in basis points, i.e., multiplied by 10000, and so will we in what follows. 

			Our estimate of the factors that affect market power embodied by the Lerner index follows Fernández de Guevara et al. (2005)’s specification, namely:
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 represents the growth of the economy, measured as the logarithmic difference between the current IMAE (a monthly index of economic activity) and the IMAE from 12 months before. We do not use GDP estimates, since these are calculated only with quarterly frequency. Although the IMAE is not the GDP, it provides a good proxy for it. 

			As bank specific variables we use the market share of the loan and deposits portfolios (
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. We also include the logarithm of total assets, the squared logarithm of total assets, the percentage that loans represent of a bank’s total assets, and the bank’s type (public bank, private bank or cooperative). Finally, 
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 is an error term. 

			We do not use marginal administrative, funding and estimated non-performing loan costs as regressors for the Lerner index. The reason for this omission was mentioned by Berger (1995), who argued that adding such costs would yield artificially good results, in that there is a mechanical relationship between the Lerner index and these cost variables by the way in which the Lerner index in equation (2) is constructed. Berger (1995) argues that this could be overcome by using lagged and future values. We prefer not to do so because of the high autocorrelation of these cost variables, that would yield a near mechanical relationship between the Lerner ratio and cost variables, and falsely support our results.

			Descriptive statistics 

			Tables 1 and 2 show the summary statistics for bank costs, the Lerner index (in percentage terms) and the regressors under study. Table 2 shows how the deposit market is significantly more concentrated than the loan market. 

			Table 1

			Summary statistics of financial variables, 2008-2019

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Mean

						
							
							Std. deviation

						
							
							Minimum

						
							
							Maximum

						
					

				
				
					
							
							Total administrative costs

						
							
							1 699 494

						
							
							3 408 149

						
							
							5 460

						
							
							20 910 724

						
					

					
							
							Total assets

						
							
							571 468 400

						
							
							 1 167 095 038

						
							
							2 249 374

						
							
							7 154 758 420

						
					

					
							
							Total loan portfolio

						
							
							368 601 201

						
							
							727 781 642

						
							
							965 498

						
							
							4 384 896 485

						
					

					
							
							Personnel costs as percentage of total assets

						
							
							0.204%

						
							
							0.081%

						
							
							0.011%

						
							
							0.556%

						
					

					
							
							Operating costs as percentage of financial assets

						
							
							3.51%

						
							
							4.36%

						
							
							1.21%

						
							
							41.92%

						
					

					
							
							Financial cost as percentage of funding 

						
							
							0.63%

						
							
							0.27% 

						
							
							0.01%

						
							
							1.43%

						
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.).  The figures for total administrative cost, total assets, and total loan portfolio are expressed in thousands of colones.

			Table 2

			Summary statistics of Lerner index estimation, 2008-2019

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Mean

						
							
							Std. deviation

						
							
							Minimum

						
							
							Maximum

						
					

				
				
					
							
							Lerner index (percentage)

						
							
							34.55

						
							
							11.93

						
							
							0.17

						
							
							77.58

						
					

					
							
							HHI loans (basis points)

						
							
							1305.74

						
							
							84.95

						
							
							1149.78

						
							
							1443.57

						
					

					
							
							HHI deposits (basis points)

						
							
							2436.46

						
							
							190.97

						
							
							2040.69

						
							
							2721.47

						
					

					
							
							Growth of IMAE (percentage)

						
							
							2.91

						
							
							1.97

						
							
							-3.54

						
							
							6.16

						
					

					
							
							Market share loans (percentage)

						
							
							3.09

						
							
							5.71

						
							
							0.019

						
							
							27.51

						
					

					
							
							Market share deposits (percentage)

						
							
							3.06

						
							
							8.12

						
							
							0.01

						
							
							42.86

						
					

					
							
							Loans / total assets (percentage)

						
							
							65.28

						
							
							11.05

						
							
							26.53

						
							
							90.62

						
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.).

			
					resultsThe evolution of market structure and market power in the banking industry


			

			In Costa Rica between 2008 and 2019, bank loans grew annually by 7.3% in real terms, far outpacing GDP growth. Figure 1 shows the evolution of aggregate loans, which had two lulls that bookended the period under analysis. The stagnation at the beginning was due to the aftermath of the 2008 financial crisis. The pause at the end was caused by Costa Rica’s fiscal troubles, which became apparent on September 25, 2018. On that day, the Central Bank had to lend emergency funds to the Treasury that had run out of cash to pay for its day-to-day outlays; rating agencies downgraded the country’s credit in the following months. From a supply perspective, runaway deficits crowded out bank loans, while from a demand side, the uncertainty from these fiscal problems lowered personal and corporate loan applications. Our analysis ends on December 2019, right before the COVID pandemic, which not only affected the economy, but also changed bank regulation and lender forbearance in significant ways, which merit separate analysis elsewhere.

			Figure 1

			Total real loan portfolio in millions of colones adjusted for inflation, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.) and Instituto Nacional de Estadística y Censos (INEC, n.d.). The CPI was used to adjust for inflation.

			Figure 2

			Market share of the loan portfolio by size, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Figure 2 shows the market share by bank size classes. The group of large banks is composed of four systemic institutions: Banco Nacional de Costa Rica (BNCR), Banco de Costa Rica (BCR), Banco Popular, and BAC. The first three institutions are public, while the last is private. These large banks have an individual loan market share that exceeds 10%. As a group, their combined market share has fluctuated between 62% and 68%, with the lowest number happening in 2019. The next bank class is composed of two medium-sized privately owned lenders, Scotiabank and Davivienda. Each of these two banks’ market participation exceeds 5%. In this period, these medium-sized banks lost market share, dropping from about 20% in 2009 to 14% in 2019. The last class of lenders are the 29 remaining financial institutions, mainly cooperatives and private banks. The market share of these small institutions increased steadily from 16.5% in 2009 to 23.5% by the end of 2019.

			Figure 3

			Market share of the loan portfolio by type of institution, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Figure 3 shows the market share of loans by bank type, i.e., public, private, and cooperative banks. After 2014, Private banks and cooperatives gained market share at the expense of public banks. Publicly owned banks stake of the loan market held steady until 2014, when they had a combined participation of  55%, a share that dropped to 50% by 2019. 

			We measured industry concentration with the Herfindahl-Hirschman index (HHI)7 for loans and deposits. Figure 4 shows three important results: first, deposit and loan markets are quite concentrated. Although there are 34 banks, the HHI implies that by 2019 there were about 5 equivalent deposit takers and 8.5 equivalent lenders. The second surprising result is how much more concentrated deposits are than loans; this second finding implies that there must significant mezzanine lending in this industry. The third result is that the market structure has become less concentrated over time. For deposits, the market has risen from 4 to 5 equivalent banks. For loans, the fragmentation has been stronger, since the market has gone from 7 to almost 8.5 equivalent lenders. Using 2023 merger guidelines in the United States, this means that the deposit market is highly concentrated, since its HHI is above 1800 while the loan market is concentrated, since it lies between 1000 and 1800 (U.S. Department of Justice and Federal Trade Commission, 2023).

			Figure 4

			Herfindahl-Hirschman Index, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.).

			This fragmentation is due to a number of developments. Figure 5 shows the loan market share of the six large and medium banks, in addition to the sum of the 28 smaller banks. The two largest public banks, BNCR and BCR, began to lose market share after 2014. This lost participation was captured by BAC, Banco Popular, Davivienda, but in particular by the small banks.

			Figure 5

			Market share of the loan portfolio, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Did this fragmentation have an impact on market power? To answer this question, we estimated the Lerner index, which Figure 6 shows for different bank types. Public banks had the highest profitability in 94 out of the 144 months under study, and which took a nosedive in 2018. Private banks had lower profit margins than public banks until 2018. Cooperative banks had the lowest profitability of the three groups. After 2008, the Lerner index fell for every intermediary type. The effects of the 2008 financial crisis were felt in the loan markets with some delay, which is why profits fell uniformly at the end of 2009, and recovered by 2011. Bátiz-Zuk and Lara-Sánchez (2022) find a similar result for Mexican banks. After 2011, there was a steady fall in profit margins for all bank types.  The generalized drop in the Lerner index may indicate an important loss of market power. In the following subsections we study how did this loss in profitability happened in Costa Rica. 

			Even after the drop at the end of the decade, these Lerner ratios are much higher than in Europe. Indeed, Fernández de Guevara et al. (2005), found that for Italy, France, Germany, Spain, and the United Kingdom, the Lerner index averaged 10 percent between 1992 and 1999.

			Figure 6

			Lerner indices (in percentage points) by bank type, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Evolution of banking costs 

			Bank marginal costs are the sum of marginal administrative costs, of financial costs (the borrowing rate that banks pay on deposits and other liabilities), and the expected loan losses. Figure 7 shows the relative importance of these marginal costs for each bank type. 

			Marginal administrative costs are the smallest component for all bank types. For cooperatives, the weight of administrative costs never exceeded 3.1% of total marginal costs. For private and public banks administrative costs were never over 9.2% and 11.8% of total marginal costs, respectively. 

			For cooperatives, financial costs represent a higher proportion of expenses than for private and public banks, since the relative weight of these funding costs was about 65% for the entire period and reached almost 80% from mid-2009 to late 2014. The reason for this result is that cooperatives are perceived as riskier than public and private banks, a fact that we discuss later.  Meanwhile, funding costs for private and public bank were at most 65% of their total marginal costs. After 2017, the borrowing costs for private banks fell to about half of their total marginal costs.

			Finally, expected loan losses as a percentage of total marginal costs, represented an average of 35.3% for public banks, 34.8% for private banks, and 23.7% for cooperatives. The relative weight of loan loss estimates began to rise uniformly after 2014 for all these institutions. This rise was particularly relevant for private banks and cooperatives. The rise in non-performing loans is explained to some extent by the 10 percent depreciation of the currency during the first weeks of 2014, and by the gradual deterioration of the country’s credit rating.

			Figure 7

			Disaggregated marginal cost grouped by type of bank, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Appendix 5 shows the 2019 market share and average marginal costs disaggregated by component for each financial institution. Cooperatives have higher funding costs compared to other bank types. One large private bank, BAC, has the highest percentage of Non-performing loan (NPL) losses compared to its peers, which is due to the importance of credit cards in BAC’s loan portfolio. According to Cantillo (2024), market share should be a decreasing function of costs.  It seems that among all the banking costs that affect market share, funding rates are the most important.

			Figure 8 shows marginal administrative costs as a proportion of the loan portfolio. For public banks in 2008, administrative marginal costs were almost double that of their peers, a disadvantage that they steadily narrowed during this period. Administrative marginal costs have in fact raised the Lerner index for public banks, and did not have a significant effect for private and cooperative bank profitability.

			Figure 8

			Marginal administrative cost by type of bank, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.). Seasonally adjusted with the Holt-Winters method. Costs are stated in basis points (bp).

			Figure 9 shows funding costs by bank type. Cooperatives pay a much higher effective deposit rate than their peers. This may be due to a greater risk perception of cooperatives, to their smaller size, and to the fact that until 2019 Costa Rica had no explicit deposit insurance. From 2010 onwards, public banks paid a higher effective deposit rate than private banks, which is somewhat counterintuitive at first glance. One explanation for this is that main funding source for public banks are local currency deposits, while private banks have a higher proportion of USD deposits, which were ex-post cheaper.  This cost differential is partly due to the fact that the country had yet to achieve a low and stable inflation, and so there was a significant risk premium being asked for  deposits in local currency8. After 2014, funding costs remained stable for public and private banks, but fell significantly for cooperatives. It does not seem that the change in the Lerner index is due to an increase in financial costs. Figure 9 shows the Monetary Policy Rate (TPM) at which banks borrow and lend overnight. This policy rate is plotted from June 2011, when the interbank overnight market became operational, as explained by Muñoz Salas (2012). Between 2011 and 2019 there is little correlation between financial costs and this policy rate, regardless of the type of institution. The highest correlation with respect to the TPM is for public banks (0.39), while the correlation with cooperatives is 0.28 and it is -0.02 with private banks. 

			Figure 9

			TPM and financial costs by type of bank, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.) and BCCR (n.d.).

			The last component of marginal costs are estimates for non-performing loans, shown in Figure 10 by bank type. Cooperatives have a higher loss ratio for the entire period, which may be due to their emphasis in consumer credit, and to their catering to riskier borrowers. After 2014, there is an upward trend in these loss estimates, which raises the marginal costs of banks and therefore contributes to the fall in the Lerner index. At the end of 2018, losses for public banks stabilized, which explains the upturn in the Lerner index for public banks in 2019. Why was there such an increase in non-performing loans? One factor was the growth of dollar loans between 2008 and 2016, as shown in Appendix 2. As can be seen in Appendix 3, the exchange rate depreciated substantially in 2014 and then became more volatile. An important reason for the rise in non-performing loans are borrowers who took on dollar loans but whose income is in the local currency.  Another factor for the increase of non-performing loans is the rising unemployment, as documented in Appendix 4. This effect sharpened after 2017, when unemployment grew by about 3 percentage points.  A third possible factor in the rise of non-performing loans is the increase in competition.  This is consistent with empirical work by Ariss (2010), Beck et al. (2013), and with Berger et al. (2017). At a theoretical level, Cantillo (2023) shows that non-performing loan losses raise as bank concentration fragments (as in Figure 4) and when bank administrative costs fall (as in Figure 8).

			Figure 10

			Losses as percentage of the loan portfolio by type of bank, 2008-2019

			
				
					[image: ]
				

			

			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Figure 11 shows the effective lending rate charged by the different financial institution types. 

			Figure 11

			Effective lending rate by type of financial entity, 2008-2019
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			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Cooperatives charge much higher interest than public and private banks. The rates asked by cooperatives declined after 2010. Public banks have likewise lowered their lending rates after 2014.  Private banks have kept their average lending rates between 8.5% and 10% throughout almost the entire period, except for the last two years, where it increased to about 12%.  It seems that the decrease in the lending rate for public banks and cooperatives partly explains the fall of their Lerner index. Meanwhile, the increase in the lending rate between 2018 and 2019 for private banks explains the rebound of their Lerner index for those years.

			Determinants of Lerner indices in the Costa Rican bank industry: an econometric analysis

			To quantify how the Lerner index is affected by market structure and other factors, we estimated equation (7), and report our results  in Table 3. The Hausman test rejected the null hypothesis that the random effects estimator is inconsistent, and so we used fixed effects. The estimation is based on the Prais Winsten method since our tests detected that the data had autocorrelation and heteroscedasticity. In this estimation, the Lerner index is stated in percentage points, so it lies between 0 and 100.

			Table 3

			Panel estimation results with fixed and time effects. The dependent variable is the Lerner Index  (in percentage points

			
				
					
					
					
				
				
					
							
							Dependent variable:

						
							
							Coefficient

						
							
							t-statistic

						
					

				
				
					
							
							Loan HHI (basis points)

						
							
							0.043

						
							
							7.41***

						
					

					
							
							Deposit HHI (basis points)

						
							
							0.007

						
							
							3.07***

						
					

					
							
							Loan market share (percentage points)

						
							
							2.591

						
							
							7.29***

						
					

					
							
							Deposit market share (percentage points)

						
							
							-0.359

						
							
							-2.59**

						
					

					
							
							Ln(Total assets)

						
							
							-0.899

						
							
							-0.13

						
					

					
							
							Ln(Total assets) squared

						
							
							-0.069

						
							
							-0.34

						
					

					
							
							Loans as percentage of total assets

						
							
							0.217

						
							
							8.11***

						
					

					
							
							Growth of Ln(IMAE)

						
							
							0.328

						
							
							2.13**

						
					

					
							
							Foreign private bank dummy

						
							
							-7.139

						
							
							-4.38***

						
					

					
							
							
							
					

					
							
							Type (base category: public bank)

						
							
							
					

					
							
							Private bank

						
							
							27.807

						
							
							12.81***

						
					

					
							
							Cooperative

						
							
							12.155

						
							
							7.14***

						
					

					
							
							
							
					

					
							
							Adjusted 

						
							
							0.1273

						
							
					

					
							
							Number of observations

						
							
							4639

						
							
					

					
							
							
							
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.). The independent variable was multiplied by 100 in order to interpret coefficients as percentage points. Growth of ln(IMAE) is calculated as the log difference between the current period IMAE and 12 periods before, then multiplied by a 100. * Significant at 10% confidence. ** significant at 5% confidence, *** significant at 1% confidence.

			Our main result is that the Lerner index  is positively related to market concentration, as calculated by the Herfindahl Hirschman index (HHI) for loans and deposits. Our estimates imply that 100 point increase in the loan and deposit HHI would raise the Lerner index by 4.3 and 0.7 percentage points respectively.  These results are in line with Mirzaei and Moore’s (2014) analysis for developing countries, but stands in contrast with results by Berger (1995), Corvoisier and Gropp (2002) and Fernández de Guevara et al. (2005) and Mirzaei and Moore (2014) who find no relationship, or even a negative one, for developed economies. 

			There is a positive relationship between the loan market share and the Lerner index, which means that, if a financial institution increases its loan market share by 1%, its Lerner index would rise by 2.59 percentage points. This result that greater market share increases profitability is consistent with the theoretical results by Beggs and Klemperer (1992) of an economy with switching costs, which are significant in the banking industry, as shown empirically by Kim et al. (2003). Berger (1995) also found a positive relationship between loan market share and profitability for U.S. banks. 

			We find that greater market share in deposits lowers bank profitability. An increase in deposit market share of 1 percentage points lowers the Lerner index by 36 basis points. This effect is relatively small but highly significant from a statistical perspective. This result contrasts with Fernández de Guevara et al. (2005), who found no significant relationship between the deposits market share and the Lerner index. One possible explanation for this result relates to the Costa Rican market structure of very concentrated deposits and less concentrated loans. Mezzanine banks who lend their surplus deposits must in some way be more inefficient lenders, and this relative inefficiency shows through this negative coefficient of deposit market share. 

			For the whole sample, our results indicate that size does not affect profitability, as both coefficients were insignificant. This result contrasts with Berger (1995), who found decreasing returns to scale for U.S. banks.  Fernández de Guevara et al. (2005) also mention that larger banks are engaged in stronger competition because they cover a greater market spectrum. They nevertheless found that in Europe, larger banks had higher profitability. 

			All of the above estimates are consistent with the results by Barquero Romero and Segura Rodríguez (2011) and by Alfaro Ureña and Muñoz Salas (2012), with the exception of the explanatory variables related to deposits since these researchers did not take them into account. 

			The effect of loan specialization (loans as a fraction of total assets) on profitability (the Lerner index) is positive. An increase of 1 percentage points in loan specialization raises the Lerner index by 22 basis points, which although small economically is highly significant statistically. The result that loan specialization is related to more profitability has also been found by Berger (1995) and Fernández de Guevara et al. (2005). Mirzaei and Moore (2014) find this result for the whole sample of banks and for banks in advanced economies; they nonetheless found that banks in poor and middle-income countries, more diversification raised their profitability. 

			Economic growth improves bank profitability, an intuitive result as Cantillo (2024) shows when there is imperfect competition. A rise in growth by 1 percentage point raises the Lerner index of 33 basis points. Fernández de Guevara et al. (2005) also found a positive effect of growth on profitability, with an estimate of 21 basis point increase in the Lerner ratio when growth increased by a 1 percentage points. Although the IMAE is not the GDP, it tracks it very closely, and is available at a monthly frequency. 

			The coefficients associated with the type of financial institution indicate that, all else being equal, private banks and cooperatives have a higher Lerner index than public banks, and that foreign owned banks have a lower Lerner index than their peers.  This result differs from Fernández de Guevara et al. (2005), who did not find any difference in profitability for bank types. Our results are possible if privately owned banks and cooperatives benefit from a so called “umbrella pricing” effect (i.e., they match the rates charged by public banks) and are significantly more efficient than publicly owned banks. The phenomenon of umbrella pricing has been studied by Stigler (1965) and by Inderst et al. (2014). As mentioned above, the lower profits for public banks could also be due to cumbersome regulations that affect these institutions.  Mirzaei and Moore (2014) and Bátiz-Zuk and Lara-Sánchez (2022) find, like we do, that foreign owned banks are less profitable than other bank types. 

			Since privately owned banks, cooperatives, and publicly owned banks have very different governance regimes, we ran separate regressions. Table 4 shows the estimates of the Lerner index for publicly owned banks. 

			Table 4

			Determinants of the Lerner index for public banks, 2008-2019

			Panel estimation results. The dependent variable is the Lerner Index (in percentage points)

			
				
					
					
					
				
				
					
							
							Dependent variable:

						
							
							Coefficient

						
							
							t-statistic

						
					

				
				
					
							
							Loan HHI (basis points)

						
							
							0.026

						
							
							2.56**

						
					

					
							
							Deposit HHI (basis points)

						
							
							-0.001

						
							
							-0.29

						
					

					
							
							Loan market share (percentage points)

						
							
							0.910

						
							
							2.01**

						
					

					
							
							Deposit market share (percentage points)

						
							
							0.035

						
							
							0.25

						
					

					
							
							Ln(Total assets)

						
							
							118.482

						
							
							3.27***

						
					

					
							
							Ln(Total assets) squared

						
							
							-2.853

						
							
							-3.20***

						
					

					
							
							Loans as percentage of total assets

						
							
							-0.149

						
							
							-2.52**

						
					

					
							
							Growth of Ln(IMAE)

						
							
							-0.182

						
							
							-0.85

						
					

					
							
							
							
					

					
							
							Adjusted 
    
        
            
                R
            
            
                2
            
        
    



						
							
							0.1950

						
							
					

					
							
							Number of observations

						
							
							572

						
							
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.). The independent variable was multiplied by 100 in order to interpret coefficients as percentage points. Growth of ln(IMAE) is calculated as the log difference between the current period IMAE and 12 periods before, then multiplied by a 100. * Significant at 10% confidence. ** significant at 5% confidence, *** significant at 1% confidence.

			Table 4 implies that a 100 point increase in the HHI loan concentration raises the Lerner index by about 2.60 percentage points, which is less than the overall bank effect in Table 1. Deposit HHI does not have a significant impact on public bank profitability. The market share of loans raises the Lerner index, but with a smaller effect than for universe of banks. Public banks have important economies of scale: the three largest public banks range (in logarithmic terms) from 15.09 to 15.76, and in this range, the estimates indicate that the largest bank has a Lerner ratio that is 20.22 percentage points higher than that of the third largest public bank. Economies of scale for public banks could be due to the additional compliance costs from being a government operation. For public banks, loan specialization was related to lower Lerner indices, contrary to the complete set of banks. Other variables that were studied in the whole sample were insignificant for publicly owned banks. 

			Table 5 runs the estimation for privately owned banks: 

			Table 5

			Determinants of the Lerner index for private banks, 2008-2019

			Panel estimation results. The dependent variable is the Lerner Index (in percentage points)

			
				
					
					
					
				
				
					
							
							Dependent variable:

						
							
							Coefficient

						
							
							t-statistic

						
					

				
				
					
							
							Loan HHI (basis points)

						
							
							0.076

						
							
							4.89***

						
					

					
							
							Deposit HHI (basis points)

						
							
							0.008

						
							
							1.64

						
					

					
							
							Loan market share (percentage points)

						
							
							-1.342

						
							
							-1.14

						
					

					
							
							Deposit market share (percentage points)

						
							
							-0.803

						
							
							-1.19

						
					

					
							
							Ln(Total assets)

						
							
							-152.573

						
							
							-3.55***

						
					

					
							
							Ln(Total assets) squared

						
							
							3.926

						
							
							3.46***

						
					

					
							
							Loans as percentage of total assets

						
							
							0.794

						
							
							9.76***

						
					

					
							
							Growth of Ln(IMAE)

						
							
							0.559

						
							
							1.38

						
					

					
							
							
							
					

					
							
							Adjusted 
    
        
            
                R
            
            
                2
            
        
    



						
							
							0.1532

						
							
					

					
							
							Number of observations

						
							
							1327

						
							
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.). The independent variable was multiplied by 100 in order to interpret coefficients as percentage points. Growth of ln(IMAE) is calculated as the log difference between the current period IMAE and 12 periods before, then multiplied by a 100. * Significant at 10% confidence. ** significant at 5% confidence, *** significant at 1% confidence.

			Private banks are more keenly affected by changes in the loan market structure than their counterparts. An increase of 100 points in the HHI index raises the Lerner ratio of private banks by 7.70 percentage points. The deposit market structure does not have a statistically significant effect on private bank profitability. The effect of size on profitability is theoretically non-linear. Using data from Appendix 6, we can see that privately owned banks range in logarithmic size from 12.18 to 15.09, this implies decreasing returns to scale. To measure the importance of this effect, the difference between the largest private bank (size 15.09) and the third largest (size 14.43) would be 24.06 percentage points. Table 5 also shows that a 1 percentage point increase in specialization, as measured by the ratio of loans to total assets, raises the Lerner Ratio by 0.79 percentage points, a result that is highly statistically significant.

			Table 6 shows the estimates for cooperatives. Cooperative bank profitability increases with more concentrated loan and deposit markets. A 100-point increase in the loan and deposit HHI raises cooperative Lerner indices by 2.5 and 0.5 percentage points, which is of similar magnitude than the analysis for the whole universe of lenders. Cooperatives are the only type of financial institution whose profits increase with more concentrated deposit markets. Cooperatives are the main beneficiaries of mezzanine bankers, and if these mezzanine bankers become more fragmented, it apparently lowers cooperative profits. The mechanism by which this process happens needs to be investigated in greater depth elsewhere. 

			One very strong difference from other results is that for cooperatives, a greater market share of deposits raises profitability very significantly, as a 10-percentage point increase in deposit market (say from 0.05 to 0.15) share raises the Lerner ratio by 3.92 percentage points.  This result makes much sense if a cooperative with large deposits can avoid borrowing from mezzanine bankers. 

			Table 6

			Determinants of the Lerner index for cooperatives, 2008-2019

			Panel estimation results. The dependent variable is the Lerner Index (in percentage points)

			
				
					
					
					
				
				
					
							
							Variable

						
							
							Coefficient

						
							
							t-statistic

						
					

				
				
					
							
							Loan HHI (basis points)

						
							
							0.0247

						
							
							5.32***

						
					

					
							
							Deposit HHI (basis points)

						
							
							0.005

						
							
							2.92***

						
					

					
							
							Loan market share (percentage points)

						
							
							0.675

						
							
							0.52

						
					

					
							
							Deposit market share (percentage points)

						
							
							39.169

						
							
							11.70***

						
					

					
							
							Ln(Total assets)

						
							
							3.490

						
							
							0.42

						
					

					
							
							Ln(Total assets) squared

						
							
							-0.204

						
							
							-0.81

						
					

					
							
							Loans as percentage of total assets

						
							
							0.062

						
							
							3.62***

						
					

					
							
							Growth of Ln(IMAE)

						
							
							0.278

						
							
							2.68***

						
					

					
							
							
							
					

					
							
							Adjusted 
    
        
            
                R
            
            
                2
            
        
    

 

						
							
							0.1734

						
							
					

					
							
							Number of observations

						
							
							2740

						
							
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.). The independent variable was multiplied by 100 in order to interpret coefficients as percentage points. Growth of ln(IMAE) is calculated as the log difference between the current period IMAE and 12 periods before, then multiplied by a 100. * Significant at 10% confidence. ** significant at 5% confidence, *** significant at 1% confidence.

			Size has an insignificant effect on cooperative profitability. We find that more specialized cooperatives also have greater profitability, although this effect was much weaker than for private banks and for banks in general. Economic growth boosts the Lerner ratio of cooperatives, so that an increase of economic growth of 10% (say from 0.01 to 0.11) would raise the Lerner ratio by 3.19 percentage points. Cooperative banks in Costa Rica specialize in consumer credit, and this type of lending is strongly affected by economic growth. 

			
					Conclusions

			

			This paper analyzes the effect that industry structure has on market power, measured by the Lerner index, in the Costa Rican banking industry from 2008 to 2019. We document a significant drop in bank market power during this period, and show how this is related to a less concentrated industry. We also show how this significant drop in market power has not translated into an equivalent fall in lending rates, as banks have had ever larger losses related to non-performing loans. The positive relationship between market concentration and market power has been documented by Mirzaei and Moore (2014) for developing countries, but not for middle- and high-income countries. We feel that our positive results are due to the dramatic changes that the Costa Rican banking industry witnessed between 2008 and 2019, and because there are no significant alternatives for bank loans in the form of corporate bonds, or private placement for insurance companies. This means that an estimated loan and deposit HHI describes the nature of the lending market in Costa Rica very well. 

			The market power of public, private, and cooperative banks has fallen significantly during the period under study. In 2008, the Lerner index for public, private, and cooperative banks stood at about 50%, 45%, and 35% respectively. By 2019, this index had fallen to 25%, 35%, and less than 20% for these institutions. We explore why this has happened from a mechanical and from an industrial structure perspective. 

			A mechanical analysis of the Lerner ratio looks at the evolution of prices (the lending rate) and of the marginal costs (administrative, funding, and non-performing loan loss costs). We find that lending rates have fallen moderately, driven mostly by public and cooperative banks. We show that the most important costs for financial intermediaries are their borrowing and loan loss costs.  During the period of analysis, borrowing costs remained fairly stable for public and private banks, and fell significantly for cooperatives. On the other hand, loan loss estimates skyrocketed during this period, particularly for private banks. We argue that this increase in loan losses is related to the policy of dollar lending to borrowers who earn their living in the local currency, plus a much higher unemployment and uncertainty in Costa Rica after 2018. Although administrative expenses are a small portion of banks’ marginal costs, they have dropped significantly for public banks, which at the beginning of the period where about 50% more inefficient than private banks and cooperatives, and that by 2019 had narrowed this disadvantage to about 25%. 

			From an industrial structure perspective, we find that the market has become less concentrated in this period. In 2008 there were slightly less than 7 equivalent lenders (an HHI of about 1450), and by 2019 there were over 8.5 equivalent lenders (an HHI of about 1150). The deposit market is much more concentrated than the lending market, but it too has loosened from less than 4 equivalent deposit takers in 2008 to about 5 in 2019. This fragmentation is due to the market share loss of the two largest public banks (BNCR and BCR). This market share has been captured by one large privately owned bank (BAC) and by the smallest financial intermediaries, mostly banking cooperatives. 

			We find that in Costa Rica market structure plays an important role in determining the Lerner ratios of banks.  A less concentrated market for loans and deposits translates into significantly lower bank profit margins. Economic growth enhances the Lerner ratio. We also show that more specialized banks and banks with higher market share of loans earn higher profit margins, for which there is significant theoretical basis. On the other hand, we find that banks with a higher market share of deposits earn lower profits. These results are somewhat counterintuitive, in that they would imply diseconomies of scale in deposits. Controlling for all the above factors, private banks and cooperatives earn significantly higher profits than publicly owned banks. We believe that this is evidence that private banks are matching their publicly competitors and enjoying their relative efficiency, or market niches. Foreign owned banks earn lower profits than their peers, a result that has been found in studies for other countries.

			An analysis by bank type generally confirms the above results for each lending class. One difference that these regressions show, is that although there are diseconomies of scale for private banks, public banks enjoy economies of scale. We surmise that this last result is due to the cost of public bank regulation, which could be quite costly in its present form. 

			The analysis of the banking industry in Costa Rica between 2008 and 2019 shows that although competition has heated up, the market still remains quite imperfect. This study suggests that more competition raises non-performing loan losses, which would follow from Cantillo’s (2024) results. This issue needs to be studied in greater detail, as Mirzaei and Moore (2014) suggest that this only happens in less developed economies. For these results to be established and explained, one would need to better understand the role that bank regulators play in developed and developing countries.
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					Appendices

			

			Appendix 1

			Results of trans-logarithmic cost function estimation, 2008-2019.

			The dependent variable is the logarithm of the Total administrative costs.

			
				
					
					
					
				
				
					
							
							Dependent variable:

						
							
							Coefficient

						
							
							t-statistic

						
					

				
				
					
							
							Ln(Loan portfolio)

						
							
							-0.0299

						
							
							-0.4949

						
					

					
							
							Ln(Personnel costs/Total assets)

						
							
							-0.205

						
							
							-1.5048

						
					

					
							
							Ln(Operating costs/Financial assets)

						
							
							-0.132

						
							
							-2.0986**

						
					

					
							
							Ln(Financial cost/Funding)

						
							
							-0.434

						
							
							-3.4596***

						
					

					
							
							Ln(Loan portfolio) squared

						
							
							0.0320

						
							
							15.3304***

						
					

					
							
							Ln(Personnel costs/Total assets) squared

						
							
							0.0294

						
							
							3.5415***

						
					

					
							
							Ln(Operating costs/Financial assets) squared

						
							
							-0.0147

						
							
							-11.9419***

						
					

					
							
							Ln(Financial cost/Funding) squared

						
							
							0.00644

						
							
							1.3549

						
					

					
							
							Ln(Financial cost/Funding)* Ln(Operating costs/Financial assets)

						
							
							-0.0388

						
							
							-5.2419***

						
					

					
							
							Ln(Personnel costs/Total assets)* Ln(Financial cost/Funding)

						
							
							-0.0354

						
							
							-2.0399**

						
					

					
							
							Ln(Operating costs/Financial assets)* Ln(Financial cost/Funding)

						
							
							-0.00547

						
							
							-0.8350

						
					

					
							
							Trend FE

						
							
							-0.00000997

						
							
							  -9.3427***

						
					

					
							
							Ln(Loan portfolio)* Ln(Personnel costs/Total assets)

						
							
							0.0510

						
							
							9.7109***

						
					

					
							
							Ln(Loan portfolio)* Ln(Operating costs/Financial assets)

						
							
							-0.0120

						
							
							-4.8081***

						
					

					
							
							Ln(Loan portfolio)* Ln(Financial cost/Funding)

						
							
							0.0164

						
							
							3.2825***

						
					

					
							
							Ln(Loan portfolio)* Trend FE

						
							
							-0.000356

						
							
							-8.1167***

						
					

					
							
							Trend FE* Ln(Personnel costs/Total assets)

						
							
							-0.00146

						
							
							-13.4529***

						
					

					
							
							Trend FE* Ln(Operating costs/Financial assets)

						
							
							0.000906

						
							
							14.5868***

						
					

					
							
							Trend FE* Ln(Financial cost/Funding)

						
							
							-0.000833

						
							
							-5.9065***

						
					

					
							
							Constant

						
							
							6.079

						
							
							9.2208***
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							0.934

						
							
					

					
							
							Observations

						
							
							4639

						
							
					

				
			

			Sources: Table constructed by the authors using data from SUGEF (n.d.) and BBCCR (n.d.). * Significant at 10% confidence. ** significant at 5% confidence, *** significant at 1% confidence.

			Appendix 2

			Loan portfolio in millions of dollars by type of financial institution, 2008-2019
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			Source: Table constructed by the authors using data from BBCCR (n.d.).  The “Other” classification is not the same as cooperatives.

			Appendix 3

			Exchange rate, ask prices 2008-2019
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			Source: Table constructed by the authors using data from BBCCR (n.d.).

			Appendix 4

			Unemployment rate, 2010-2019

			Quarterly
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			Source: Table constructed by the authors using data from Instituto Nacional de Estadística y Censos (INEC, n.d.).

			Appendix 5

			Loan market share and marginal costs as a percentage of the total loan portfolio by 

			financial institution, 2019 average

			
				
					
					
					
					
					
					
				
				
					
							
							Financial institution

						
							
							Market share

						
							
							Marginal cost

						
							
							Administrative marginal cost

						
							
							Financial costs

						
							
							Expected Loan Losses

						
					

				
				
					
							
							BNCR

						
							
							22.2%
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							14.8%

						
							
							7.7%

						
							
							0.5%

						
							
							3.8%
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							13.5%

						
							
							8.4%

						
							
							0.4%

						
							
							3.3%

						
							
							4.8%

						
					

					
							
							Banco Popular

						
							
							13.4%

						
							
							9.9%

						
							
							0.5%
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							Scotiabank

						
							
							8.4%
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							Davivienda

						
							
							6.4%

						
							
							6.9%
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							2.6%

						
					

					
							
							PROMERICA

						
							
							4.2%

						
							
							7.9%

						
							
							0.4%

						
							
							4.6%

						
							
							2.9%

						
					

					
							
							COOPENAE

						
							
							2.9%

						
							
							13.2%
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							8.7%

						
							
							4.1%

						
					

					
							
							COOPESERVIDORES

						
							
							2.5%

						
							
							13.1%

						
							
							0.3%

						
							
							9.3%

						
							
							3.5%

						
					

					
							
							COOPEALIANZA

						
							
							1.8%

						
							
							13.8%

						
							
							0.4%

						
							
							8.7%

						
							
							4.6%

						
					

					
							
							LAFISE

						
							
							1.4%

						
							
							7.3%

						
							
							0.3%

						
							
							4.2%

						
							
							2.7%

						
					

					
							
							IMPROSA

						
							
							1.4%

						
							
							7.3%

						
							
							0.2%

						
							
							4.9%

						
							
							2.1%

						
					

					
							
							Banco General

						
							
							1.3%

						
							
							6.1%

						
							
							0.2%

						
							
							4.1%

						
							
							1.8%

						
					

					
							
							BCT

						
							
							1.1%

						
							
							6.0%

						
							
							0.4%

						
							
							2.8%

						
							
							2.8%

						
					

					
							
							COOCIQUE

						
							
							0.9%

						
							
							11.3%

						
							
							0.3% 

						
							
							7.6%

						
							
							3.4%

						
					

					
							
							COOPECAJA

						
							
							0.8%

						
							
							16.2%

						
							
							0.3%

						
							
							9.8%

						
							
							6.1%

						
					

					
							
							BANHVI

						
							
							0.7%

						
							
							9.0%

						
							
							0.2%

						
							
							7.3%

						
							
							1.5%

						
					

					
							
							Banco Cathay

						
							
							0.6%

						
							
							6.5%

						
							
							0.4%

						
							
							3.1%

						
							
							3.0%

						
					

					
							
							COOPEMEP

						
							
							0.5%

						
							
							14.4%

						
							
							0.5%

						
							
							8.9%

						
							
							4.9%

						
					

					
							
							CMB

						
							
							0.3%

						
							
							4.1%

						
							
							0.6%

						
							
							0.2%

						
							
							3.2%

						
					

					
							
							COOPEBANPO

						
							
							0.2%

						
							
							12.2%

						
							
							0.2%

						
							
							8.6%

						
							
							3.4%

						
					

					
							
							COOPEFYL

						
							
							0.1%

						
							
							12.5%

						
							
							0.3%

						
							
							9.3%

						
							
							2.9%

						
					

					
							
							COOPEAYA

						
							
							0.1%

						
							
							16.5%

						
							
							0.2%

						
							
							9.0%

						
							
							7.4%

						
					

					
							
							COOPEAMISTAD

						
							
							0.1%

						
							
							10.0%

						
							
							0.2%

						
							
							7.8%

						
							
							2.0%

						
					

					
							
							COOPEMEDICOS

						
							
							0.1%

						
							
							12.6%

						
							
							0.4%

						
							
							8.9%

						
							
							3.4%

						
					

					
							
							COOPEJUDICIAL

						
							
							0.1%

						
							
							10.9%

						
							
							0.5%

						
							
							6.7%

						
							
							3.8%

						
					

					
							
							COOPEGRECIA

						
							
							0.1%

						
							
							9.5%

						
							
							0.2%

						
							
							8.3%

						
							
							1.0%

						
					

					
							
							COOPAVEGRA

						
							
							0.1%

						
							
							9.0%

						
							
							0.2%

						
							
							6.4%

						
							
							2.3%

						
					

					
							
							CREDECOOP

						
							
							0.1%

						
							
							9.8%

						
							
							0.5%

						
							
							6.0%

						
							
							3.3%

						
					

					
							
							COOPELECHEROS

						
							
							0.1%

						
							
							9.5%

						
							
							0.2%

						
							
							7.9%

						
							
							1.4%

						
					

					
							
							COOPESANRAMON

						
							
							0.1%

						
							
							12.1%

						
							
							0.3%

						
							
							7.8%

						
							
							4.1%

						
					

					
							
							COOPEUNA

						
							
							0.1%

						
							
							11.1%

						
							
							0.3%

						
							
							8.7%

						
							
							2.0%

						
					

					
							
							COOPECAR

						
							
							0.0%

						
							
							10.2%

						
							
							0.4%

						
							
							7.2%

						
							
							2.5%

						
					

					
							
							COOPESANMARCOS

						
							
							0.0%

						
							
							10.4%

						
							
							0.4%

						
							
							5.8%

						
							
							4.1%

						
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.).

			Appendix 6

			Total assets in millions of colones and natural logarithm of total assets by

			 financial institution, 2019 average

			
				
					
					
					
				
				
					
							
							Financial institution

						
							
							Total assets (in millions)

						
							
							Natural logarithm of Total assets

						
					

				
				
					
							
							BNCR

						
							
							6998703

						
							
							15.76

						
					

					
							
							BCR

						
							
							4891539

						
							
							15.40

						
					

					
							
							BAC

						
							
							3587879

						
							
							15.09

						
					

					
							
							Banco Popular

						
							
							3452352

						
							
							15.05

						
					

					
							
							Scotiabank

						
							
							2177603

						
							
							14.59

						
					

					
							
							Davivienda

						
							
							1843543

						
							
							14.43

						
					

					
							
							PROMERICA

						
							
							1148965

						
							
							13.95

						
					

					
							
							COOPENAE

						
							
							802826

						
							
							13.60

						
					

					
							
							COOPESERVIDORES

						
							
							683958

						
							
							13.44

						
					

					
							
							LAFISE

						
							
							520761

						
							
							13.16

						
					

					
							
							COOPEALIANZA

						
							
							517203

						
							
							13.16

						
					

					
							
							CMB

						
							
							410878

						
							
							12.93

						
					

					
							
							IMPROSA

						
							
							403787

						
							
							12.91

						
					

					
							
							BCT

						
							
							377903

						
							
							12.84

						
					

					
							
							Banco General

						
							
							326958

						
							
							12.70

						
					

					
							
							COOCIQUE

						
							
							243792

						
							
							12.40

						
					

					
							
							Banco Cathay

						
							
							194497

						
							
							12.18

						
					

					
							
							COOPECAJA

						
							
							184516

						
							
							12.13

						
					

					
							
							BANHVI

						
							
							159438

						
							
							11.98

						
					

					
							
							COOPEMEP

						
							
							106039

						
							
							11.57

						
					

					
							
							COOPEBANPO

						
							
							62900

						
							
							11.05

						
					

					
							
							COOPEFYL

						
							
							39459

						
							
							10.58

						
					

					
							
							COOPEAYA

						
							
							37370

						
							
							10.53

						
					

					
							
							COOPEMEDICOS

						
							
							33610

						
							
							10.42

						
					

					
							
							COOPEAMISTAD

						
							
							30722

						
							
							10.33

						
					

					
							
							COOPEJUDICIAL

						
							
							30237

						
							
							10.32

						
					

					
							
							COOPEGRECIA

						
							
							27737

						
							
							10.23

						
					

					
							
							CREDECOOP

						
							
							25151

						
							
							10.13

						
					

					
							
							COOPAVEGRA

						
							
							24181

						
							
							10.09

						
					

					
							
							COOPESANMARCOS

						
							
							14934

						
							
							9.61

						
					

					
							
							COOPESANRAMON

						
							
							14863

						
							
							9.61

						
					

					
							
							COOPELECHEROS

						
							
							14619

						
							
							9.59

						
					

					
							
							COOPEUNA

						
							
							11690

						
							
							9.37

						
					

					
							
							COOPECAR

						
							
							9070

						
							
							9.11

						
					

				
			

			Source: Table constructed by the authors using data from SUGEF (n.d.).

			
				
					Derechos reservados, Miguel Cantillo Simón, Guillermo Pastrana, José Cascante, 2026.  Este artículo se encuentra disponible bajo los términos de la licencia Creative Commons Atribución/Reconocimiento-NoComercial-SinDerivados 4.0 Internacional
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.es.  Para mayor información escribir a revista.iice@ucr.ac.cr
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						3   	Investigador independiente; Código postal: 40901; El Marino 104, San Pablo, Heredia, Costa Rica;
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						4   	The number of equivalent competitors is defined as n* = 10000/HHI and is always less or equal to the actual number of competitors. This concept is used to give more intuition about an industry’s market structure. For more on this, consult Adelman (1969). 


						5   In fact, on February 1, 2025, this institution decided to withdraw from the intermediation business, as per (Superintendencia General de Entidades Financieras [SUGEF], n.d.).


						6   Appendix 1 shows the regression results of equation (4). 


						7   According to the Banco Central de Costa Rica (BCCR, 2021), the HHI for loans is around 2,900 in Costa Rica, which would give an inverse HHI of around 3.5, which is considerably lower than the estimated here. This is because only public and private banks were considered, and operations not related to households or non-financial companies were excluded. In our case, we include cooperatives and the entire loan portfolio.


						8   	The higher funding cost for public banks may also be due to the fact that in Costa Rica, all public institutions must have their deposits in public banks, so this causes public banks to compete among themselves Bertrand style, raising their borrowing costs from large public institutions. 
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ABSTRACT

This paper analyzes the evolution of the Lerner index for Costa Rican banks between 2008 and
2019. We document a significant drop in market power during this period, which we relate to
less concentration in loans and deposits. The market became less consolidated as a fringe of 29
small banks gained market share at the expense of large and medium banks. We find that for
individual banks, a greater market share of loans, and greater loan specialization are related to
higher profitability, while a greater market share of deposits and greater size are related to lower
profit margins.

KEYWORDS: BANKING STRUCTURE, LATIN AMERICAN BANKING SECTOR, MARKET POWER, IMPERFECT
COMPETITION, LERNER INDEX, UMBRELLA PRICING.
JEL CLASSIFICATION: L11, L13, L16.

RESUMEN

Este articulo analiza la evolucion del indice de Lerner para los bancos costarricenses entre 2008
y 2019. Documentamos una caida significativa en el poder de mercado durante este periodo,
que relacionamos con una menor concentracion en préstamos y dep6sitos. El mercado se volvid
menos consolidado ya que un grupo de 29 bancos pequefios gané participacion de mercado a
expensas de los bancos grandes y medianos. Encontramos que, para los bancos individuales,
una mayor participacion de mercado de préstamos y una mayor especializacion crediticia se
relacionan con una mayor rentabilidad, mientras que una mayor participacion de mercado en
depdsitos y un mayor tamario se relacionan con menores margenes de utilidad.
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