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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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1. Introduction 
 

This paper studies the banking industry in Costa Rica after the 2008 financial crisis. We find that 
competition among financial intermediaries has increased moderately, as measured by the 
Hirschman Herfindahl index for loans, which fell by about 300 points between 2008 and 2019, 
while this same index fell by almost 700 points for deposits.  This change in industry concentration 
can be more intuitively seen as an increase of equivalent sized lenders from slightly below 7 in 
2008 to a little over 8.5 in 2019, and for equivalent sized deposit takers from about 4 to 5 in the 
same period.  We also document 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.  

Financial intermediaries play a key role in Costa Rica’s economy. In terms of assets, the Costa 
Rican financial sector has grown from 48% of the country’s GDP in 2000 to 98% in 2019. 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.  

The banking industry in Costa Rica has witnessed important regulatory changes in the last thirty 
years. Banks were nationalized in 1948, and were subject to ever more onerous regulations in 1953. 
This sector was liberalized in the 1980s and 1990s to foster competition and greater efficiency. By 
2015, Villamichel (2015) showed how the number of financial intermediaries had risen 
significantly. Despite these reforms at the end of the 20th century, empirical studies have found low 
levels of competition. This has been documented, among others, by Laverde and Madrigal (2005), 
by Gutiérrez (2011), by Castro and Serrano (2013), and by Salas, Mora, and Agüero (2015). The 
existence of market power in the Costa Rican loan market has manifested itself in high 
intermediation margins, as Barquero and Segura (2011) and Alfaro and Muñoz (2012) show 
empirically.  

Castro and Serrano (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 supervisory authority (SUGEF), to determine a relationship between 
borrowing and lending rates. This 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, Mora and Agüero (2015) analyze the competitiveness of Costa Rican banks between 2008 
and 2013 through a Boone indicator, which is defined as the elasticity of earnings with respect to 
marginal costs. 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 studying the developments after the 2008 financial crisis. We also use the methodology 
developed by Fernandez et al. (2005) to estimate the Lerner index for individual banks as a function 
of different measures of competition and market power.  Among the main limitations of the study 
is that the data published by SUGEF is not disaggregated by currency or by the sector. We also are 
unable to use data at an individual loan level, which has successfully been used for European 
markets by Jimenez et al (2012, 2014). 
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Empirical research on bank competition in developed countries has come to a number of findings. 
According to Bikker and Haaf (2002), banks in these economies behave neither as collusive 
oligopolists nor as perfect competitors. They find that there is more bank competition in Europe 
than in other developed countries, and more competition among larger rather than smaller banks.   
The relationship between market power and market structure is not straightforward. Bikker and 
Haaf (2002) found that less concentrated markets led to more bank competition. However, work 
by Berger (1995) on U.S. banks, by Claessens and Laeven (2004) on banks in developed countries, 
and by Fernandez de Guevara et al. (2005), on European banks, found that market structure, defined 
by different concentration ratios, is generally not related to market power.  

2. Methodology 

For this paper, we collected monthly financial statements that intermediaries submit to the bank 
regulator, SUGEF. Among other variables, banks report total asset values, aggregate loans with 
less than 90 days in arrears, securities investments, aggregate loans with over 90 days in arrears or 
in judicial recovery. This last data allows us to calculate bank estimates for non-performing loans. 
Banks also report their deposits and other liabilities, as well as financial income from loans and 
investments, financial, personnel and other operating expenses. We collected data from 35 different 
financial intermediaries which we organized into three groups, namely government owned, 
privately owned, and cooperative banks.  We excluded a small private intermediary (Prival) since 
the data, which became available after 2011, generated significant outliers. From the reports we 
calculated implicit asset and liability interest rates. 

Our main variable of interest is the Lerner Index, defined as  𝐼 = ($%&')
$

, where P is the price 
charged by a firm, and MC is its marginal cost. This is a measure of market power that lies 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, and from it estimate marginal 
costs and the Lerner index.  The Lerner index for banks is defined as: 

𝐼)* 	= 	
,-.	%	&'-.

,-.
      (2) 

Where 𝑟)* is the lending rate charged by the bank k in period t, and 𝑀𝐶)* is the marginal cost of 
the bank 𝑘 at time t. The lending rate 𝑟)* is estimated as: 

𝑟)* =
∑ 𝐼𝐶)**
45*%66

𝐿)*
								(3) 

Where 𝐼𝐶)* is bank k’s credit income in the month t, and 𝐿)* is bank k’s average loan portfolio for 
the last twelve months.  

The marginal cost is estimated through a trans-logarithmic cost function 𝐶	of the following form: 

𝑙𝑛𝐶)* = 𝛼< + 𝛼6𝑙𝑛𝐿)* + 𝛼>(𝑙𝑛𝐿)*)> + 𝛼?𝑙𝑛𝐿)*𝑙𝑛𝑇)* 

+∑ 𝛽B𝑙𝑛𝐿)*𝑙𝑛𝑊B)*
?
B56 + 𝜇6𝑡 ⋅ 𝑙𝑛𝐿)* + 𝑋𝛤 + 𝑙𝑛𝑢)*       (4) 
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Where the variables are as follows:  𝐿)* is the bank’s loan portfolio k in period t. 𝑇)* is the amount 
of non-loan financial assets, and total assets are 𝐴𝑇)*=	𝐿)* + 𝑇)*. The weights in the sum are 
defined as  𝑊6)* =

$K,LMNNK4	OML*L
PQ-.

 , which is an indicator of the price of labor.  𝑊>)* =
RSK,T*BNU	OML*L	(KVO4WXBNU	SK,LMNNK4)

PY-.
, where AF represents financial assets. The third weight,  𝑊?)* =

𝑟X,)* =
YBNTNOBT4	OML*
YWNXBNU-.

	is an estimate of the rate paid by a bank on deposits and other costly liabilities. 
𝑡 is a trend factor to control for technological changes that affect banks’ costs, 𝑋 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.  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 estimated, we 
calculate marginal costs by taking its derivative as:  

𝐶𝑀)* =
'-.
[-.
[	𝛼6 + 2𝛼>𝑙𝑛𝐿)* + 𝛼?𝑙𝑛𝑇)* + ∑ 𝛽B𝑙𝑛𝑊B)*

?
B56 + 𝜇6𝑡]       (5) 

 

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 inverse Herfindahl Hirschman index (IHH), which we estimate 
as follows:  

IHH* =
6

∑ La.
bc

ade
    (1) 

𝑠B* represents the market share of bank 𝑖 in period t. We can calculate the IHH for loans and 
deposits.    This index can be understood as the hypothetical number of same sized companies in 
the market. The inverse Herfindahl-Hirschman index is used in political science, for example, to 
measure the dominance of parties in a given geography. This index goes from one (a monopoly) to 
the total number of companies in the industry. 

Our estimation of the factors that affect market power embodied by the Lerner index follows 
Fernández de Guevara et al. (2005)’s specification, namely:   

𝐿𝑒𝑟𝑛𝑒𝑟)* = 𝜔6 + 𝜌6IHH_𝑙𝑜𝑎𝑛𝑠* + 𝜌>IHH_𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠* + 𝜌?Growth_LogIMAE* +
𝜃6MS_𝑙𝑜𝑎𝑛𝑠)* + 𝜃>MS_𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠)* + 𝜃?𝐿𝑜𝑔_𝑇𝑜𝑡𝑎𝑙𝐴𝑠𝑠𝑒𝑡𝑠)* + 𝜃~𝐿𝑜𝑔_𝑇𝑜𝑡𝑎𝑙𝐴𝑠𝑠𝑒𝑡𝑠_2)* +
𝜃~𝐿𝑜𝑎𝑛𝑠_TotalAssets�� + 𝛼6𝐵𝑎𝑛𝑘𝑇𝑦𝑝𝑒) +	𝜀*                       (6) 

Where 𝐿𝑒𝑟𝑛𝑒𝑟)* is the Lerner index of financial entity k in period t. IHH_𝑙𝑜𝑎𝑛𝑠* and 
IHH_𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠*	are the inverse Herfindahl-Hirschman indices for loans and deposits in period t. 
Growth_LogIMAE* represents the growth of the economy, measured as the logarithmic difference 
between the current IMAE (monthly index of economic activity) and the IMAE from 12 months 
before. As bank specific variables we use the market share of the loan and deposits portfolios 
(MS_𝑙𝑜𝑎𝑛𝑠)*, MS_𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠)*). We also include the logarithm of the total assets, the squared 
logarithm of the 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, 𝜀* is the error term.  

Note that in this estimation, we do not consider marginal administrative, funding and estimated 
non-performing loan costs. The reason for this omission was mentioned by Berger (1995), who 
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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.  

3. Results 

3.1 The evolution of market structure and market power in the banking industry   

 As Figure 1 shows, Costa Rican loans grew vigorously after the 2008 financial crisis. In real terms, 
loans grew 7.3% annually. This growth was especially strong between 2011 and 2017, with more 
subdued growth rates for the start and end of the period under analysis. The stagnation after 2008 
was due to the aftermath of the 2008 financial crisis. After 2018, Costa Rican stagnated to excessive 
government deficits, which crowded out the credit markets significantly from a supply perspective. 
From a demand perspective, the uncertainty surrounding the fiscal crisis cut the desire for loans by 
firms and individuals. We stopped the analysis on December 2019, so as not to muddy the data 
with what happened due to the COVID pandemic.  

Figure 1: Total real loan portfolio in millions of colones adjusted for inflation, 2008-2019 

 
Own elaboration with data from SUGEF and INEC. The CPI was used to adjust for inflation. 

Figure 2 shows the market share by bank size. The large banks group is composed of four 
institutions: Banco Nacional de Costa Rica (BNCR), Banco de Costa Rica (BCR), Banco Popular, 
and BAC. The first three banks are public, while the last is private. Individually, each of these large 
banks has a market share of loans of at least 10% of the market, and as a group their share exceeds 
60%. There are two medium-sized privately owned banks, namely Scotiabank and Davivienda. 
Each of these two banks own over 5% of the total loan portfolio, while holding between 10% and 
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15% of aggregate loans. Finally, the group of small entities is made up of the remaining 29 financial 
institutions, in which cooperatives and private banks predominate.  Figure 2 shows that the market 
share of these small institutions has increased steadily since 2009, going from about 16.5% to 
23.5% by the end of 2019. In this period, medium-sized banks lost market share, dropping from 
about 20% in 2009 to 14% in 2019. Large institutions combined market share has hovered between 
62% and 68%, with the lowest share happening in 2019.  

 

Figure 2: Market share of the loan portfolio by size, 2008-2019 

 
Own elaboration with data from SUGEF. 

Figure 3: Market share of the loan portfolio by type of institution, 2008-2019 

 
Own elaboration with data from SUGEF. 
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Figure 3 shows the market share of loans by type, i.e., public, private, and cooperative banks. After 
2014, Private banks and cooperatives gained market share at the expense of public banks, who held 
55% of loans in 2014 and dropped to 50% in 2019.  

To estimate the concentration of the credit market, we calculated the inverse Herfindahl-Hirschman 
index (IHH)1 for loans and deposits. Figure 4 shows three important results: first, that the deposit 
and loan markets are quite concentrated. Even though 35 financial entities are analyzed, the IHH 
indicates that in 2019 there were about 5 equivalent deposit takers and 8.5 equivalent lenders. The 
second surprising result is how different the loan and deposit markets are in terms of concentration. 
The market for deposits is highly concentrated, while the loan market looks moderately less 
concentrated. This second finding shows that there is a significant amount of mezzanine banking. 
The third result is that the market structure has become less concentrated over this period. 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.  

Figure 4: Inverse Herfindahl-Hirschman Index, 2008-2019 

 
Own elaboration with data from SUGEF. 

                                                             
1 According to the 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. 
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This change in structure 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 aggregation of the 29 smaller banks. The two 
largest public banks, BNCR and BCR, began to lose market share after 2014. This lost market 
share was captured by BAC, Banco Popular, Davivienda, but in particular by the small banks.  

Figure 5: Market share of the loan portfolio, 2008-2019 

 
Own elaboration with data from SUGEF. 

One important question is whether, and to what extent, this fall in market concentration had an 
effect on market power. That is why we estimated the Lerner index, which can be interpreted as a 
gross profit margin. Figure 6 shows this index for different bank types, where public banks had 
higher marginal profits in 94 out of the 144 months analyzed, taking a significant fall in 2018. 
Private banks had lower profit margins than public banks until 2018. Cooperative banks had the 
lowest profit margins as a whole 

After 2008, the 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. 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. 
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Figure 6: Lerner index grouped by bank type, 2008-2019 

 
Own elaboration with data from SUGEF. 

Figure 6 raises the question of whether the drop of the Lerner index is due to an increase in marginal 
costs or to a fall of lending rates. Even after the drop at the end of the decade, these Lerner ratios 
are much higher than in Europe. Indeed, Fernandez de Guevara et al. (2005), found that for Italy, 
France, Germany, Spain, and the United Kingdom, the Lerner index averaged 0.10 between 1992 
and 1999.  

3.2 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 financial costs was about 65% for the entire period 
and reached almost 80% from mid-2009 to late 2014.  Meanwhile, financing 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 
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of loan loss estimates began to rise uniformly after 2014 for all these institutions. This rise was 
particularly relevant for private banks and cooperatives.  

Figure 7: Disaggregated marginal cost grouped by type of bank, 2008-2019 

 

 

 
Own elaboration with data from SUGEF. 

Figure 8 shows marginal administrative costs as a proportion of the loan portfolio. By 2008, this 
cost for public banks was almost double that of their counterparts. Public banks narrowed their 
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disadvantage significantly during the period. The decrease in the Lerner index does not seem to be 
due to the change in administrative marginal costs, since these have tended to fall and represent a 
very low and stable percentage of marginal costs as shown in Figure 6.  

Figure 8: Marginal administrative cost by type of bank, 2008-2019 

 
Own elaboration with data from SUGEF. Seasonally adjusted with the Holt-Winters method. Bp stands 
for basis points. 

Figure 9 shows financial costs by bank type, where it is clear that cooperatives pay a much higher 
effective deposit rate, compared to their counterparts. This may be due to a greater risk perception 
of cooperatives, to their smaller size, and because until the end of 2019 in Costa Rica there was no 
deposit insurance. 

Another important fact is that as of 2010 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 source of funding for public banks are local currency deposits, while private banks have a 
higher proportion of USD deposits, which were ex-post cheaper.  This result is also 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 with each other in the Bertrand style, which causes a higher financial cost 
relating to large public institutions.  

It is important to note that as of 2014, financial costs have remained stable, with the exception of 
cooperatives, where this cost has fallen. It does not seem that the change in the Lerner index is due 
to an increase in financial costs. Figure 9 also shows the Monetary Policy Rate (TPM) since June 
2011. The starting date for the TPM is because, according to Muñoz (2012) this was when the TPM 
was defined as the target interbank interest rate to execute monetary policy. There is little 
correlation between financial costs and this 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.  
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Figure 9: TPM and financial costs by type of bank, 2008-2019 

 
Own elaboration with data from SUGEF. 

The last component of marginal costs are loan loss estimates, which are shown in Figure 10 by 
bank type.  

Figure 10: Losses as percentage of the loan portfolio by type of bank, 2008-2019 

 
Own elaboration with data from SUGEF. 

Cooperatives have a higher loss ratio for the entire period, which may be  due to their specialization 
in consumer loans, which generally have a riskier loan portfolio and therefore higher expected 
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losses than public and private banks. After 2014, there is an upward trend in 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 
denominated loans between 2008 and 2016, as shown in Appendix 1. The exchange rate 
depreciated substantially in 2014 and since then has been both more volatile. Dollar loans to 
borrowers who earn in the local currency is an important contributor to an increase in non-
performing loans. Appendix 3 also shows a sharp rise in the unemployment rate, which is positively 
correlated with non-performing loans. This relationship is more evident after 2017, when 
unemployment grew by about 3 percentage points and when non-performing loans also increased 
significantly.   The jump in loan loss estimates is consistent with Cantillo’s (2021) bank 
competition model (2021), where losses increase as marginal administrative costs decrease (shown 
in Figure 8) and as concentration in the loan market decreases (shown in Figure 4). 

 
Figure 11 shows the effective lending rate charged by the different types of financial institution. 
Cooperatives charge much higher rates than public and private banks. The rates charged by 
cooperatives have declined after 2010, and by public banks 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 practically 12%.  It seems that the decrease in the lending 
rate for public banks and cooperatives explains the fall of the 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. 

 
Figure 11: Effective lending rate by type of financial entity, 2008-2019 

 
Own elaboration with data from SUGEF. 
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3.3 Determinants of bank Lerner indices 

Appendix 4 shows the 2019 market share and average marginal costs disaggregated by component 
for each financial institution. Cooperatives have higher financial costs compared to other bank 
types. One large private bank, BAC, has the highest percentage of losses compared to its peers, 
which is due to the importance of credit cards in BAC’s loan portfolio. According to Cantillo 
(2021), market share should be a decreasing function of costs.  It seems that among all the banking 
costs that affect market share, funding rates are most important.  

To quantify how structural factors affect the Lerner index, we ran equation (6), whose estimates 
are shown in Table 1. The estimation was carried out considering fixed effects, since the Hausman 
test rejected the null hypothesis, which would indicate that the random effects estimator is not 
consistent, and so it is preferable to use fixed effects. The estimation used the Prais Winsten method 
since our tests detected that the data had autocorrelation and heteroscedasticity. In this estimation, 
the Lerner index was multiplied by 100, so that its value lies between 0 and 100.  

Table 2: Determinants of the Lerner index, 2008-2019 
Panel estimation results: The model was estimated using fixed effects and time effects (the 

Hausman test suggests that a fixed effects model is more appropriate). The dependent variable is 
the Lerner Index multiplied by 100.  

Variable Coefficient T stat 
IHH (loans) -7.238 -7.43 
IHH (deposits) -3.303 -2.76 
Market share loans 2.386 9.76 
Market share deposits -0.274 -2.08 
Log(Total assets) -3.492 -9.45 
Loans as percentage of total assets 0.207 8.01 
Growth of log(IMAE) 35.144 2.32 
   
Type (base category: public bank)   
Private bank 21.323 13.68 
Cooperative 10.408 6.28 
   
Adjusted 𝑹𝟐 0.1261  
Number of observations 4783  

Own elaboration with data from SUGEF. The independent variable was multiplied by 100 in order to 
interpret coefficients as percentage points. Growth of log(IMAE) is calculated as the log difference between 
the current period IMAE and 12 periods before. 

The main result of this table is that market power, as measured by the Lerner index, falls when 
there are more equivalent competitors in deposits and loans, as measured by the inverse Herfindahl 
index (IHH). The loan IHH coefficient means that, if the equivalent number of lenders increases 
by 1, the Lerner index would fall by 7.24 percentage points. An increase in one more equivalent 
deposit taker lowers the Lerner ratio by 3.30 percentage points. These results contrast with Berger 
(1995), Corvoisier and Gropp (2002) and Fernandez de Guevara et al. (2005), who found that in 
many cases, greater concentration was related to lower profits or no profit change at all. On possible 
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explanation for this is that these researchers have studied more developed markets where antitrust 
policy may have lessened the problem of concentrated markets.  

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 
2.39 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. This result contrasts with 
Fernández de Guevara, Maudos, & Pérez (2005), who found no significant relationship between 
the deposits market share and the Lerner index. One possible explanation for this counterintuitive 
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.  

The coefficient associated with the logarithm of deflated total assets reveals that increasing the size 
of the bank reduces the Lerner index. To quantify the effect of size on profitability, appendix 5 
shows the bank size for 2019, which in logarithms goes from 9.11 to 15.76. This range of sizes 
implies the largest bank’s Lerner ratio would be 23.22 percentage points lower than that of the 
smallest bank. These inefficiencies of scale could be due to the fact that large public banks suffer 
from additional regulations that could lower their profitability. The result of decreasing returns to 
scale was also found by Berger (1995) for U.S. banks. Fernandez 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 and Segura (2011) and by 
Alfaro and Muñoz (2012), with the exception of the explanatory variables related to deposits since 
these investigations did not take them into account.  

The coefficient associated with loans as a percentage of total assets is positive, which indicates 
that, the higher the degree of specialization of the entity in loans, the higher its profitability as 
measured by its Lerner index. This result has also been found by Berger (1995) and Fernandez de 
Guevara et al. (2005).  

Economic growth improves bank profitability, an intuitive result, that is nevertheless difficult to 
demonstrate theoretically, as Cantillo (2021) shows when there is imperfect competition. A rise in 
growth by 10 percentage points (e.g. a change in logs from 0.01 to 0.11) implies an increase in the 
Lerner index of 3.51 percentage points. Fernandez de Guevara et al. (2005) also found a positive 
effect of growth on profitability, with an estimate of 2.05 percentage point increase in the Lerner 
ratio when growth increased by a 10 percentage points. 

Finally, 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. Fernandez de 
Guevara et al. (2005) did not find any difference in profitability for a variety of financial 
intermediaries. These results are possible if privately owned banks and cooperatives benefit from 
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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.   

Since privately owned banks, cooperatives, and publicly owned banks have very different 
governance regimes, we ran separate regressions, and removed any insignificant explanatory 
variable of the regressions on table 1. Table 2 shows the estimates of the Lerner index for publicly 
owned banks.  

Table 2: Determinants of the Lerner index for public banks, 2008-2019 
Panel estimation results 

Variable Coefficient T stat 
IHH (loans) -4.445 -2.59 
Log(Total assets) 127.087 3.36 
Squared log(Total assets) -2.817 -3.07 
   
Adjusted 𝑹𝟐 0.059  
Number of observations 572  

Own elaboration with data from SUGEF. The independent variable was multiplied by 100 in order to 
interpret coefficients as percentage points. 

As one can observe, a loosening of the market structure for loans (and not deposits) lowers 
profitability by about 4.45 percentage points, which is less than the overall bank effect in table 1.  
The other factor that affected bank profitability was size, but in this case with increasing returns to 
scale. This could be due to the fixed costs of dealing with government regulations for public banks 
in Costa Rica.  The three largest banks range (in logarithmic terms) from 15.09 to 15.76, and in 
this range, the estimates indicate decreasing returns to scale, which imply that the largest banks 
have a Lerner ratio that is 28.6 percentage points higher than that of the third largest public bank.    

Table 3 runs the estimation for privately owned banks  

Table 3: Determinants of the Lerner index for private banks, 2008-2019 
Panel estimation results 

Variable Coefficient T stat 
IHH (loans) -15.636 -6.94 
Market share loans -2.395 -2.57 
Log(Total assets) -146.203 -3.40 
Squared log(Total assets) 3.791 3.35 
Loans as percentage of total assets 0.843 11.71 
   
Adjusted 𝑹𝟐 0.1511  
Number of observations 1327  

Own elaboration with data from SUGEF. The independent variable was multiplied by 100 in order to 
interpret coefficients as percentage points. 
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 Private banks are more keenly affected by changes in market structure than their counterparts. An 
increase of one more equivalent lender reduces the Lerner ratio by 15.64 percentage points. For 
private banks, an increase in market share of one percentage point reduces the Lerner ratio by 2.40 
percentage points, a counterintuitive result. The effect of size on profitability is theoretically non-
linear, although since 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 22.6 
percentage points. Table 4 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 0.84 percentage points.  

Table 4 shows the estimates for cooperatives. These institutions’ profitability drops with less 
concentrated loan and deposit markets. One can see that if the lending market has one more 
equivalent competitor, the Lerner index would drop by 3.99 percentage points, which is the 
smallest effect of all three financial institutions in Costa Rica. Cooperatives are the only type of 
financial institution who is affected by a less concentrated market for deposits. An increase of one 
equivalent deposit taker lowers cooperatives’ Lerner ratio by 3.01 percentage points. 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.  

Table 4: Determinants of the Lerner index for cooperatives, 2008-2019 
Panel estimation results 

Variable Coefficient T stat 
IHH (loans) -3.986 -5.26 
IHH (deposits) -3.012 -2.89 
Market share deposits 40.665 13.73 
Log(Total assets) -3.689 -16.95 
Loans as percentage of total assets 0.069 4.16 
Growth of log(IMAE) 31.878 3.19 
   
Adjusted 𝑹𝟐 0.1917  
Number of observations 2884  

Own elaboration with data from SUGEF. The independent variable was multiplied by 100 in order to 
interpret coefficients as percentage points. 

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 4.07 percentage points.  This result makes 
much sense if a cooperative with large deposits can avoid borrowing from mezzanine bankers.  

We find that size reduces profitability in a similar way to what was found in table 1. It should be 
noted than cooperatives are generally smaller than private banks, who are in turn smaller than 
publicly owned banks. In 2019 the logarithmic size of cooperatives ranged from 9.11 to 13.6, which 
implies that the largest cooperative had a Lerner ratio that was 17.9 percentage points lower than 
that of the smallest financial cooperative. We find that more specialized cooperatives also have 
greater profitability, although this effect was much weaker than for private banks and for banks in 
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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.  

 

4. 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. Our results 
are similar to those found by Bikker and Haaf (2002), but stand in contrast with work by Berger 
(1995),  Claesens and Laeven (2004) and by Fernandez de Guevara et al. (2005), who find that 
market structure has no influence on market power. We feel that our positive results are due to the 
dramatic changes that the Costa Rican banking industry witnessed between 2008 and 2019. 

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 0.5, 0.45, and 0.35 respectively. By 2019, this index had fallen to 0.25, 0.35, and less than 
0.2 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 have 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 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 
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significant theoretical basis. On the other hand, we find that larger intermediaries and banks with 
a higher market share of deposits earn lower profits. These results are somewhat counterintuitive, 
in that they would imply diseconomies of scale of size and 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.  

An analysis by bank type generally confirm the above results for every bank type. One difference 
that these regressions show, is that although there are diseconomies of scale for private banks and 
cooperatives, 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.  
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Appendices  

Appendix 1: Loan portfolio in millions of dollars by type of financial institution, 2008-2019 

 
Own elaboration with data from BCCR. The "Other" classification is not the same as cooperatives. 

 
 
 

Appendix 2: Exchange rate, ask prices 2008-2019 

 
Own elaboration with data from BCCR. 

Appendix 3: Unemployment rate, 2010-2019 
Quarterly 
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Own elaboration with data from INEC. 
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Appendix 4: 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 21.6% 7.5% 0.4% 4.1% 3.0% 
BCR 14.4% 7.7% 0.5% 3.8% 3.4% 
BAC 13.1% 8.4% 0.4% 3.3% 4.8% 
Banco Popular 13.0% 9.9% 0.5% 5.9% 3.5% 
Scotiabank 8.1% 8.2% 0.4% 4.0% 3.8% 
Davivienda 6.2% 6.9% 0.3% 4.0% 2.6% 
PROMERICA 4.1% 7.9% 0.4% 4.6% 2.9% 
COOPENAE 2.8% 13.2% 0.3% 8.7% 4.1% 
COOPESERVIDORES 2.4% 13.1% 0.3% 9.3% 3.5% 
COOPEANDE 2.2% 14.6% 0.3% 9.4% 4.9% 
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 0.5% 6.5% 0.4% 3.1% 3.0% 
COOPEMEP 0.5% 14.4% 0.5% 8.9% 4.9% 
CMB 0.4% 4.1% 0.6% 0.2% 3.2% 
COOPEBANPO 0.2% 12.2% 0.2% 8.6% 3.4% 
COOPEFYL 0.2% 12.5% 0.3% 9.3% 2.9% 
COOPEAYA 0.1% 16.5% 0.2% 9.0% 7.5% 
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 0.0% 11.1% 0.3% 8.7% 2.0% 
COOPECAR 0.0% 10.2% 0.5% 7.2% 2.5% 
COOPESANMARCOS 0.0% 10.4% 0.4% 5.8% 4.1% 

Own elaboration with data from SUGEF. 
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Appendix 5: 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 
COOPEANDE 597485 13.30 
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 

Own elaboration with data from SUGEF. 

 


