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Abstract 

This paper examines whether the effects of the financial crisis on the volumes and prices of small 

business loans depended on the pre-crisis local competitive environment. To address this question, I 

employ a unique data set on Finnish cooperative banks. I find that the monthly volumes of new 

business loans decreased and the average loan margins increased after the onset of the crisis. The 

decrease in volumes and the increase in margins were greater in local banking markets that were 

more competitive before the crisis. The results for the loan margins are more robust than those 

obtained for the volumes. Auxiliary analyses suggest that the greater effects in the more competitive 

markets are due to competition leveling therein more after the onset of the crisis. 
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1. Introduction 

The availability and cost of bank loans are crucial for many small businesses because these 

businesses often lack other options for external funding (Berger and Udell, 1998; Carbo-Valverde et 

al., 2009). Small business lending has traditionally been local because small firms are often 

informationally opaque (e.g., Agarwal and Hauswald, 2010). Thus, the availability and cost of loans 

to small businesses can depend on the behavior of competing local banks. When uncertainty is high, 

especially during crises, loan availability often declines to the greatest extent for opaque small 

businesses (see e.g., ECB, 2014).  

In this paper, I examine whether, and if so how, the effect of the recent financial crisis on 

small business lending depended on the pre-crisis local competitive environment. In the previous 

literature, changes in loan supply during crises have been explained by bank balance sheet factors 

(e.g., Bernanke and Lown, 1991; Jiménez et al., 2012a). Studies concerning the availability and 

costs of bank loans during the recent crisis have, in particular, focused on the role of the bank 

funding structure (Cornett et al., 2011; Ivashina and Scharfstein, 2010) and examined the effects of 

loan losses (Puri et al., 2011; Santos, 2011) and more indirect factors, such as changes in risk 

tolerance (Albertazzi and Marchetti, 2010). I contribute to this literature by examining whether 

differences in banks’ pre-crisis competitive environments explain why the changes in the volumes 

and prices of small business loans were heterogeneous after the onset of the financial crisis. 

There is a wide body of literature on the relationship between market structure or bank 

competition and loan availability and prices (e.g., Carbo-Valverde et al., 2009; Chong et al., 2013; 

Hannan, 1997; Rice and Strahan, 2010). I consider the implications of this relationship for changes 

in lending behavior after the onset of the crisis. Differences in the pre-crisis competitive 

environments can explain heterogeneous changes in loan volumes and prices following a crisis, 

because there is a greater (lesser) scope for competition to decrease (increase) in markets where it 

was fierce (lax) to begin with. According to Ruckes (2004), the degree of competition generally 
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decreases during crises, but changes in the degree of competition is not the only potential 

moderating factor. In addition, characteristics relevant for lending during crises — such as risk 

position, relationship banking and funding structure — can depend on the competitive environment 

(e.g., Boyd and De Nicolo, 2005; Craig and Dinger, 2013; Keeley, 1990; Petersen and Rajan, 1995). 

I therefore also consider various explanations for the relationship between the pre-crisis competitive 

environment and changes in lending after the onset of the crisis. I do so by examining how the 

change in the degree of competition after the onset of the crisis and the above mentioned bank 

characteristics depends the pre-crisis competitive environment. 

I employ unique data on local cooperative banks of the Finnish OP-Pohjola Group. These data 

include monthly data on new small business loan volumes and average margins from 2004 to 2010. 

I also utilize data on local economic characteristics and on the number of bank branches for each 

local banking market. My empirical identification makes use of the fact that the cooperative banks 

operate in differently competitive local markets, but they are similar in numerous respects as they 

share a common business model and group culture. The group culture and structure ensures that the 

lending information and the data used to control for bank-specific factors are consistent across the 

banks. In addition, my empirical identification relies on the collapse of Lehman Brothers and the 

subsequent turbulence in money markets. These events exaggerated both uncertainty and the poor 

economic outlook but were completely exogenous to the Finnish banking sector and economy.1 

Local demand conditions, particularly their adaption after the onset of the crisis, are controlled 

using local economic variables and separate province-specific time trends for the pre-crisis and 

crisis periods. 

                                                        
1
 For example, according to Laeven and Valencia (2013), no systemic banking crisis occurred in Finland from 2008 to 

2010, and the effects of the global financial crisis on banking are primarily attributable to external factors. 
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Because accurate measurement of bank competition is very challenging, I measure the 

competitiveness of local banking markets in two ways. My first measure is the standard Herfindahl-

Hirschmann index (HHI). This index mirrors the market structure and is based on the number of 

branches of various banks in the main operating area of each cooperative bank. The second measure 

is the Lerner index, which refers to the gap between prices and marginal costs. It is a more direct 

measure of competition and has been used widely in the previous banking literature (Carbo et al., 

2009). 

My results indicate that the pre-crisis competitiveness of local banking markets affects how 

lending changed in response to the crisis. First, I find that after the onset of the financial crisis, the 

volumes of new small business loans decreased to a greater extent among the banks that operated in 

more competitive local markets before the crisis. In line with the previous literature, the volumes 

also decreased to a greater extent among the banks that were the most dependent on market-based 

funding (see e.g., Cornett et al., 2011; Gozzi and Goetz, 2010; Ivashina and Scharfstein, 2010; Iyer 

et al., 2014)
 2
. Second, I find that the margins of new business loans increased to a greater extent 

among the banks that operated in more competitive local markets before the crisis. The loan 

margins were lower in the more competitive local markets to start with, in line with previous studies 

(e.g., Hannan, 1997). However, the difference between the more and less competitive markets 

diminished significantly after the onset of the crisis. This result indicates that differences in the pre-

crisis competitive environments explain the heterogeneous effects of the crisis on loan prices.  

My auxiliary analysis suggests that heterogeneous changes in the degree of competition is the 

main reason why banks’ responses to the crisis vary across local markets with the different pre-

crisis competitive environments. I find that after the onset of the crisis, the values of the competition 

measures and prices of various deposits and loans converged in the more competitive banking 

markets toward those of the less competitive banking markets. My results based on loan-specific 

                                                        
2
 Accordingly, the relative share of retail deposit funding is lower in these banks than in other banks. 
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data allow me to largely rule out the claim that changes in small business credit risks or bank risk-

taking would explain the greater increases in loan margins in local markets that were more 

competitive before the crisis. Instead, the relatively lesser deterioration of average credit ratings of 

small business customers among the banks that operated in more competitive markets before the 

crisis tentatively supports the “flight to quality” explanation for greater volume declines.
3
 I find also 

that the banks that faced fiercer competition before the crisis were more dependent on market-based 

funding at the onset of the crisis.4 This association between the degree of competition and the 

dependence on market-based funding suggests an indirect effect of the pre-crisis competitive 

environment on lending behavior after the onset of the crisis. 

Overall, my results indicate that differences in local competitive environments can induce 

heterogeneous changes in lending conditions between normal and crisis periods. This finding is 

relevant for bank regulation and supervision because it has implications for the debate over why 

there is excessive pro-cyclicality in lending. The results also complement Adams and Amel (2011), 

who study how the local market structure affects the pass-through of the federal funds rate. 

Moreover, these results suggest that the heterogeneous effects of crises on local economies 

transmitted through local banks (see Gozzi and Goetz, 2010) can also depend on the prevailing local 

competitive environments. 

The remainder of this paper proceeds as follows: In the next section, I review previous 

theoretical and empirical literature to lay the foundations for my paper. Section 3 describes the data 

and empirical approach. The main results are presented in section 4. I discuss the results in section 

5, where I also report a series of auxiliary analyses. Section 6 concludes. 

                                                        
3
 The flight to quality phenomenon means that banks decrease lending relatively more to customers with high agency 

costs during crises (Bernanke et al., 1996). 

4
 Accordingly, the relative share of retail deposit funding is lower in these banks than in other banks. 
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2. Competitive environment and lending in normal and crisis periods 

In this section, I consider how the competitive environment can affect loan availability and 

prices as well as certain bank characteristics. Based on this, I argue how different pre-crisis 

competitive environments can induce heterogeneous changes in lending after the onset of a crisis.  

Loan pricing and lending standards 

The market power hypothesis suggests that competition reduces loan prices and improves 

availability (e.g., Carbo-Valverde et al., 2009). Numerous empirical papers support this hypothesis. 

Hannan (1997) examines US small business loans at the Metropolitan Statistical Area (MSA) level 

and finds that banks charge lower loan rates in more competitive markets. Corvoisier and Gropp 

(2002) use country-level European data and report a positive relationship between concentration 

and loan prices. Degryse and Ongena (2005) find that a firm’s distance from rival banks of the 

lending bank is positively related to the loan rates it pays. Petersen and Rajan (1995) find, 

somewhat contrary to the hypothesis, that a higher concentration decreases loan rates for young and 

small firms in the U.S., but the effect diminishes as firms age. Ruckes (2004) theoretically describes 

how price competition intensifies during boom periods and diminishes during bust periods, but to 

my knowledge, no empirical analyses examine how changes in loan prices between boom and bust 

periods are related to changes in competition. 

Lending standards, i.e., the strictness of various loan terms, is one way to explore changes in 

loan availability. The ECB Bank Lending survey asks banks to describe their lending standards, and 

it divides the relevant factors affecting these standards into three groups: competition, balance sheet 

position and risk perception (Berg et al., 2005). The lending standards in this survey include prices, 

collateral requirements, maturity, size, covenants and the loan-to-value ratio of loans. Empirical 

studies find that changes in lending standards based on surveys explain changes in credit growth 

and loan availability (Demiroglu et al., 2012; Lown and Morgan, 2006). 
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The relationship between competition and lending standards other than price has received 

little consideration. The theories of Ruckes (2004) and Dell’Ariccia and Marquez (2006) provide 

explanations for the relationship between increased competition and loosened lending standards. 

Dell’Ariccia and Marquez (2006) argue that the threat of competition or a larger number of 

competing banks can prompt reduced lending standards to protect or increase market shares. Ruckes 

(2004) argues that the increased average quality of customers in good times decreases the incentives 

of screening, which leads to increased competition and loosened lending standards and vice versa in 

bad times. Empirical work supports the view that lending standards are countercyclical and that 

they play a role in procyclical lending behavior, but such work does not examine the role of 

competition in this context (Asea and Blomberg, 1998; Dell’Ariccia et al., 2012; Peydró and 

Maddaloni, 2011). Jiménez and Saurina (2006) describe increasing competition as one of the 

possible reasons for looser lending standards during boom periods, but they do not examine its 

effect in detail. According to the ECB bank lending surveys, competition from other banks normally 

eases lending standards. However, this easing effect of competition on lending standards was not 

observed between the third quarter of 2007 and the third quarter of 2009, which suggests 

diminished competition during this period.5 

Risks and risk-taking 

The traditional view is that fiercer bank competition increases risks. According to this 

competition-fragility view, greater competition leads to lower profit margins and franchise value, 

which encourages greater risk-taking (Keeley, 1990). In contrast, the competition-stability view 

suggests that higher prices in less competitive markets may cause greater repayment problems and 

exacerbate moral hazard and adverse selection problems (Boyd and De Nicolo, 2005). The model of  

                                                        
5
 The ECB bank lending surveys are available at 

https://www.ecb.europa.eu/stats/money/surveys/lend/html/index.en.html 
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Martinez-Miera and Repullo (2010) combines these opposite views and proposes a U-shaped 

relationship between competition and the risk of bank failure. 

Empirical studies report U-shaped, inverse U-shaped, positive and negative relationships 

between competition and risk (Jiménez et al., 2013; Kick and Prieto, 2015; Tabak et al., 2012). 

Berger et al. (2009) illustrate how different measures of competition and risk can explain the 

divergent results. Fiordelisi and Salvatore (2014) study the relationship between competition and 

risk using data on European cooperative banks and find that competition increases stability. 

Risk-taking behavior during normal periods can affect realized risks and thus willingness and 

ability to lend during crises. Jiménez and Saurina (2006) describe how competition can reduce the 

net interest margin and profitability of banks, thus encouraging increased volumes at the expense of 

quality. This does not necessarily lead to problem loans in the short run or during normal periods, 

allowing strong loan growth to continue. However, this can cause greater losses if the economy is 

affected by a crisis. 

Appetite for risk can also change during crises. Bernanke et al. (1996) develop a model for so-

called “flight to quality” behavior, which means that during bad periods, the relative decline in 

lending is greater for borrowers with high agency costs. Their empirical analysis supports the 

theory. Albertazzi and Marchetti (2010) examine this theory using Italian data during the recent 

financial crisis. They find that large and low capitalized banks began to grant relatively fewer loans 

to riskier firms. 

Funding structure and costs 

When banks also compete for deposits, the competitive environment can affect the funding 

structure and costs. The market power hypothesis proposes lower deposit rates in more concentrated 

markets. The empirical evidence supports this view (e.g., Berger and Hannan, 1989; Hannan and 

Prager, 2004; Hannan, 1997). There is little empirical evidence on how competition can affect 

banks’ funding structures. Craig and Dinger (2013) describe how tight deposit competition 
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increases deposit rates and thus incentives to resort to wholesale funding. However, they do not 

examine how competition affects the relative shares of deposit and wholesale funding. Instead, they 

explore the relationship between deposit market competition and risk-taking and find that fiercer 

competition increases the risks of banks. 

According to many previous studies, the bank funding structure played a significant role in 

lending behavior during the recent financial crisis. Banks with a relatively large share of wholesale 

funding and, thus, a small share of core deposits were the most vulnerable to the freeze in global 

money markets and reduced lending to a greater extent (e.g., Ivashina and Scharfstein, 2010; Iyer et 

al., 2014). 

Relationship banking 

An essential aspect of banking and lending decisions is asymmetric information between 

lender and borrower. Banks develop close relationships with customers to ease such informational 

asymmetries (Boot, 2000). According to the information hypothesis, high bank competition can 

weaken banks’ incentives to invest in soft information and, thus, relationship building. This 

mechanism entails reduced loan availability in more competitive markets (Petersen and Rajan, 

1995). In contrast, the model of Boot and Thakor (2000) suggests that competition encourages 

relationship lending because it enables banks to maintain satisfactory prices in competitive markets. 

Empirical studies support both hypotheses (see Degryse et al., 2009, pp. 119–120). 

The theoretical and empirical literature indicates that relationship banking plays a particular 

role during crises. The model of Bolton et al. (2013) suggests that relationship banking diminishes 

the effects of a crisis on lending. Relationship banks charge higher interest margins during normal 

periods but do not change their loan terms to the extent that transaction banks do during crises. 

Empirical analyses indicate that relationship banking diminished the overall increase in loan prices 

and the overall decrease in loan availability during the current crisis (Bolton et al., 2013; Cotugno et 

al., 2013; Gambacorta and Mistrulli, 2014; Puri et al., 2011). 
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Empirical predictions 

The past theoretical and empirical studies imply that fiercer competition decreases interest 

rates on loans and loosens lending standards. The previous literature also suggests that the degree of 

competition declines during crises. The magnitude of this decline in competition is likely to depend 

on the pre-crisis competitive environment: there is a greater scope for competition to decrease if it 

was fierce before the crisis. Consequently, if competition declines more among the banks that 

operated in more competitive environments before the crisis, it can be predicted that loan prices 

increase relatively more among these banks. Because price and other lending standards determine 

loan availability and credit growth, it can also be predicted that loan volumes decrease more in 

those markets where the pre-crisis competition was fiercer. 

The previous studies consider how competitive environments can affect risk-taking, realized 

risks, relationship banking and funding structure and how these are relevant factors for lending 

behavior during crises. This means that if the effect of the crisis on lending depends on the pre-

crisis competitive environment, the effect can also be transmitted through these factors. However, 

the past empirical and theoretical studies do not provide a consistent set of predictions of how the 

degree of competition and these other factors are related. 

In sum, the effect of the pre-crisis competitive environment through the changes in the degree 

of competition suggests a larger increase in prices and a decrease in volumes among the most 

competitive banks after the onset of the crisis. However, the effects of other, more indirect, factors 

of the pre-crisis competitive environment are unclear. Thus, the issue is ultimately an empirical one, 

and a main focus of this paper is to examine the total effect of various factors of the pre-crisis 

competitive environment. The examination of both prices and volumes facilitate the separation of 

the supply effects from the demand effects (see Santos, 2011). For instance, if a larger decrease in 

loan volumes is combined with a larger increase in loan prices among the most competitive banks, 

this is consistent with the dominance of a supply shift; the dominance of a demand shift would 
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indicate a larger decrease in volumes combined with a smaller increase in prices. Through an 

auxiliary analysis, I examine the contributions of various factors to the total effect of the pre-crisis 

competitive environment.  

3. Data and empirical approach 

In this section, I first describe the data used in this paper. Then, I present my empirical 

specifications. 

3.1. The cooperative banks of OP-Pohjola Group 

OP-Pohjola Group consists of an amalgamation of 197 independent and local cooperative 

banks.6 The member banks are jointly and severally liable, but they operate independently in their 

own local markets. The member banks own the central institution, OP-Pohjola Central Cooperative, 

which controls, supervises and directs their activities. The central institution also has several 

subsidiaries, of which Pohjola Bank plc (Pohjola) is the most important. Pohjola is a commercial 

bank that acts as OP-Pohjola Group’s central bank and manages the group’s liquidity and 

international operations. It also manages corporate lending for large and mid-sized firms.  

OP-Pohjola Group plays a significant role in the Finnish banking sector. Local operating areas 

of the member banks cover the entire area of Finland. The member banks focus primarily on small 

business operations, household lending and retail deposits. The Group’s market share in various 

retail loans and deposits amounted to approximately 25 to 35 percent during the data collection 

period.  

Although this group structure and shared business model render the banks homogeneous in 

some respects, the banks are also heterogeneous, particularly with respect to their size and 

                                                        
6
 This was case by the end of 2012. Bank mergers that occurred during the data period are accounted for through the use 

of consolidated data based on late 2012 conditions. Although the number of member banks and organizational 

structures has changed since then, the data description and institutional background are based on the conditions of the 

data period. 
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operational environment.
7
 The following features are relevant to my analysis. First, cooperative 

banks operate in their own local markets, in which they compete primarily with other banks.
8
 

Second, cooperative banks operate within the Central Cooperative guidelines and constraints but 

make independent decisions. In turn, the common limitations and targets of several economic 

indicators (regarding, e.g., capital adequacy and risk) are measured in a consistent manner (see also 

Hakenes et al., 2015). In addition, member banks receive common guidelines on lending terms 

(e.g., in the form of pricing models). The key issue for the empirical analysis of this paper is that 

even though the banks adhere to common guidelines, they ultimately operate independently, which 

can result, for example, in deviations from pricing model recommendations or risk/risk-taking 

variations within limits.  

Third, the liquidity management and market funding of the cooperative banks are addressed 

through Pohjola. The cooperative banks have checking accounts with an overdraft facility, and they 

can secure short-term debt funding from Pohjola. The price of a certain short-term debt at a given 

time is identical for all banks and reflects the price of Pohjola’s own wholesale funding. This 

indicates that the availability of short-term funding is not a problem for the individual cooperative 

banks, but the costs vary over time according to the price of wholesale funding for Pohjola. This 

can affect their willingness to resort to this type of funding at various times.  

Finally, the cooperative business model can affect lending behaviors at various times in 

relation to other banks. On the one hand, this paper presents a favorable approach in that my data 

exclude the heterogeneous effects of the crisis on lending based on organizational forms. On the 

other hand, lending behaviors of other banks relative to cooperative banks can affect loan demands 

                                                        
7
 Hyytinen and Toivanen (2004) use data on the same cooperative banks to study whether the banks use their branch 

network to invest in monitoring and/or market power and how this affects loan interest rates and credit losses. 

8
 The main rival banks include nationwide commercial banks, such as Nordea, Danske Bank, Aktia and Handelsbanken, 

local saving banks, and local cooperative banks that do not belong to OP-Pohjola Group. 
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in cooperative banks, and this effect may depend on competitive environments. This issue is 

considered when interpreting the results. 

3.2. Data sources 

The bank data collected from within the OP-Pohjola Central Cooperative include detailed 

monthly lending information for all cooperative banks between January 2004 and October 2010. 

The price and volume information is available for both outstanding and new business loans, 

mortgages and consumer loans. The data also contain detailed balance sheet, income statement and 

deposit information for each cooperative bank. Additionally, the information on small business 

lending is complemented by loan-specific data that are available beginning in September 2008.
9
 

The data on the branch locations of all Finnish banks come from the establishment data of the 

business register of Statistics Finland. Annual data between 2004 and 2010 include enterprise 

(bank) name and business ID, establishment (branch) name and code, municipality and zip code. 

Local economic data are at the municipal level and are collected from the statistical databases 

StatFin and Altika of Statistics Finland.  

The number of the branches of all banks is assigned to each cooperative bank based on zip 

codes. The local economic data are combined at the municipality level, and hence, local variables 

are calculated based on all municipalities in which a cooperative bank operates. 

3.3. Small business lending data and dependent variables 

The corporate loans of the cooperative banks are primarily small business loans because 

Pohjola manages the loans for larger companies.
10

 The dependent variables include both price and 

volume measures of new business loans. The volume variable is new business loans per month 

                                                        
9
 These loan-specific data allow credit risk with internal credit ratings that are not included in the bank-specific data to 

be controlled.  

10
 Based on loan-specific data between October 2008 and June 2013, 89 percent of new business loan contracts were 

under 250 000 euros and 96 percent were under one million.  
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divided by total assets in the previous month. More precisely, the data are on the new withdrawn 

loans, which primarily consist of new contracts but also include drawdowns of existing loan 

commitments.
11

 Because my interest is in the purely new lending activity, the effect of drawdowns 

of existing loan commitments is diminished by using the lagged value of off-balance sheet items, 

which include the undrawn commitments, as a control variable in the estimations. My measure 

better describes the changes in loan supply and demand than the change in outstanding loans used in 

many previous papers (e.g., Cornett et al., 2011) because the latter measure is also affected by loan 

repayments.  

The price variable is average loan margin, which is the average margin on monthly new 

variable rate business loans with either the Euribor rates or banks’ own prime rate as a reference 

rate.
12

 A loan margin is a commonly used measure for loan pricing in previous literature and often 

calculated as the average loan rate minus some market interest rate (e.g., Lepetit et al., 2008). In this 

paper, I can use detailed data that are used for an internal comparison of the loan margins between 

the products and member banks in the OP-Pohjola Group. These data enable a precise and 

consistent measure of pricing across the banks.
13

 

The general volume and margin trends of cooperative banks’ new business loans are 

presented in Figures 1 and 2. The vertical lines that appear at October 2008 denote the start of the 

crisis period, which is determined based on the collapse of Lehman Brothers on September 15, 

2008. This event is typically viewed as the start of the global financial crisis, and many papers that 

                                                        
11

 I use the term “new loans” throughout the text, even if the precise measure is new withdrawn loans. 

12
 The average total interest rate on small business loans is dependent on market interest rates, and it decreased during 

the crisis due to decreased market interest rates, despite that the margins on new loans increased. 

13
 The loan margins and their changes over time broadly reflect the loan pricing model of the Group that is used to 

control pricing behavior of the member banks. The model is common to all banks and produces recommended loan 

margins based on several factors. However, individual banks can deviate from these recommended loan margins, which 

enables the examination of heterogeneous pricing behavior between the banks. 
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use European data identify it as the start of the crisis period (Albertazzi and Marchetti, 2010; Bolton 

et al., 2013; Gambacorta and Mistrulli, 2014).
14

 

[Figure 1] 

[Figure 2] 

3.4. Competition measures 

Bank competition measures are typically classified based on the Traditional and New 

Empirical Industrial Organization (IO) literature. The traditional IO literature uses market structure 

measures, whereas new measures attempt to gauge market power more directly.
15

 Carbo et al. 

(2009) compare various competition measures and report that these are only weakly related. The 

recent literature often argues that national concentration is an inappropriate measure of bank 

competition (Bikker et al., 2012; Claessens and Laeven, 2004; Schaeck et al., 2009). Schaeck et al. 

(2009) note that if bank markets are local, national concentration measures can, in principle, be a 

misleading approach to gauging competition. I employ both a traditional market structure measure, 

the Herfindahl–Hirschman Index (HHI), and a more direct market power measure, the Lerner index, 

to define the competitiveness of markets. Both measures are calculated at the bank level, and a bank 

operating area constitutes one local market. 

For the empirical analysis, I classify the banks into two groups based on either the average 

HHI or the average Lerner index before the crisis. A bank is in the more competitive environment if 

                                                        
14

 The subprime crisis had already started in the third quarter of 2007, and this is often viewed as the beginning of the 

crisis period in studies that use US data (e.g., Cornett et al., 2011) and in studies that examine effects of subprime-

related loss exposure for European banks (e.g., Puri et al., 2011). 

15 Traditional measures include, e.g., concentration ratios, number of banks or Herfindahl indices (Beck et al., 2010). 

The new IO measures include, e.g., the Lerner index and Panzar and Rosse H-statistics. Other competition measures 

employed include, e.g., the net interest margin and return on assets (see e.g., Carbo et al., 2009). 
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its pre-crisis average of the relevant competition measure is in the first quintile.
16

 I employ the pre-

crisis averages of competition measures in order to avoid endogeneity problems, as the changes in 

competition are part of the outcome of the crisis. 

The HHI is based on the locations of branches of the cooperative banks and of all other banks 

in Finland. It is computed by assuming that the share of branches represents the market share, as in 

Degryse and Ongena (2007) and Chong et al. (2013).17 Consequently, the HHI is calculated for each 

cooperative bank based on the number of its branches and the number of other bank branches 

present in its local operating area. This is calculated at the zip code level (see Appendix A for 

details). 

The Lerner index denotes the relative markup of price over marginal cost. In previous 

literature, the Lerner index is computed in various ways, depending on data availability and the 

study purpose. It is typically computed using the average price of bank activities based on total 

revenues or interest revenues and the marginal costs of total funding and operating costs, which 

generates a single indicator of banking activity (see e.g., Fernández de Guevara et al., 2005). Even 

if the Lerner index constructed in this way is based on market power on the loan/asset side, it also 

captures the impact of market power on the deposits/funding side through the marginal costs (see 

e.g., Beck et al. 2013). A more precise measurement of market power separately in the loan or 

deposit market requires more detailed data and consideration of the separability of the loan and 

deposit markets (e.g., Jiménez et al., 2013). Previous literature has used various approaches to 

calculate the Lerner index that are unaffected by market power in the deposit/funding market. The 

funding adjusted Lerner index omits funding costs in the calculation of the marginal costs (e.g., 

                                                        
16

 Lower Lerner index and HHI values indicate fiercer competition. I use the first quantile to clearly separate more 

competitive local markets. In addition, I conduct robustness checks using different classification and continuous values 

of pre-crisis averages. 

17
 I conduct robustness checks by modifying the normal HHI such that different bank branches have different effects on 

market shares because branch sizes can vary. 



  

16 

 

Fiordelisi and Salvatore, 2014). Another way is to use the Lerner index such that the marginal costs 

consist of the market interest rate and risk premium (e.g., Jiménez et al., 2013). 

I construct the Lerner index for each cooperative bank using the ratio of total interest revenues 

over interest-bearing assets as the price of output. In the main analysis, the marginal costs are 

calculated based on three input prices: the price of labor, the price of physical capital and the price 

of funding. (See Appendix A for details.) This single indicator of banking activity is suitable for 

this paper because the effect of the pre-crisis local competitive environment on lending behavior 

after the onset of the crisis can come partly through the pre-crisis competitive environment in the 

deposit market.18 It seems also that market power in the loan and deposit markets are clearly 

positively correlated.
19

  

In addition, I consider the issue focusing only market power on the asset/loan side. I conduct a 

number of robustness checks with competition measures that are based on market power only in the 

loan/asset market and that are unaffected by the market power in the deposit/funding market. I use 

both the funding adjusted Lerner index and the simple market power measure based on the average 

loan rates and the market interest rate. (See Appendix A and footnote 19.) In this way, I can 

compare the results based on both the separation and non-separation assumptions because I cannot 

explicitly assume whether the loan and deposit markets are separable, and this can also differ across 

local markets.20  

                                                        
18

 See section 2 

19
 I calculate simple separate measures for the market power in the loans and deposits markets and the positive 

correlation of the pre-crisis averages of banks is 0.31. The variable for the market power in the deposits market is (3-

month Euribor-average deposit rate)/3-month Euribor) and in the loans market is ((average loan rate-3-month 

Euribor)/average loan rate). It is obvious that more precise measures for marginal costs, especially for loans, should 

include, e.g., risk premium (see Jiménez et al., 2013), but here, the purpose is just to show that the degree of market 

power in the deposit and loan markets are correlated.  

20
 The banks in my data vary in terms of their funding structure and operate in different kinds of environments. 
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Both the HHI and the Lerner index have disadvantages as a measure of market 

competitiveness, and I use these as complementary to obtain more reliable results. The Lerner index 

can measure the competitiveness of a bank (especially cost efficiency) in addition to or instead of 

market competition. Instead, because the HHI measures market concentration, it is not directly 

related to the competitiveness of a bank. However, as discussed above, its ability to measure market 

competition has been questioned in the previous literature. Lapteacru (2014) considers the 

theoretical differences between the HHI and the Lerner index and notes how empirical studies often 

do not take these differences into account and use measures interchangeably. In this paper, I do not 

assume that the HHI and the Lerner index measure precisely the same thing; rather, the main 

purpose is to identify differences across the banking markets. I assume that both measures can 

gauge some aspects of the local competitive environment even if they both have their own 

shortcomings. The previous literature based on national level data does not find a strong correlation 

between the Lerner index and the HHI (e.g., Carbo et al., 2009), but in my data, the correlation 

between these two measures is significantly positive.
21

  

3.5. Control variables and descriptive statistics 

I control for the key transmission channel of crisis effects on the loan supply observed in the 

previous literature (e.g., Iyer et al., 2014), i.e., the dependence on short-term, market-based funding, 

by classifying the banks into those that are most dependent and the others. This classification is 

based on one-year averages of the share of short-term, market-based funding of total assets before 

the onset of the crisis, and the most-dependent banks are those in the top quintile. This accounts for 

the effects of funding structures on lending during the crisis as serious problems in money markets, 

and thus, the difficulties banks faced in obtaining short-term, market-based funding, was a key 

feature of the crisis period. Even if the availability of short-term, market-based funding from the 

                                                        
21 

The positive correlation in the whole data period is 0.31. The correlation is larger before the crisis (0.43) than during 

the crisis (0.29). 
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central bank, Pohjola, was similar for all cooperative banks at a certain time, the exposure of an 

individual bank to turbulence in money markets was dependent on the relative amount of this type 

of funding, as Pohjola’s pricing over time reflects its own cost of wholesale funding.  

I use local economic variables and province-specific time trends to control for the dynamics 

of loan demand. The local economic variables include the unemployment rate, the growth of sales 

in establishments, personal income and the growth in the number of corporations (see e.g., Adams 

and Amel, 2011; Keeton, 2009). I use the province-specific time trends separately for the pre-crisis 

and crisis periods to take into account heterogeneous changes in local demand conditions after the 

onset of the crisis. 

I also control bank characteristics that can affect loan supply and pricing based on the 

previous literature (e.g., Gambacorta and Mistrulli, 2014; Jiménez et al., 2012b). Size, 

capitalization, liquidity and non-performing loans are commonly used bank-specific factors. Off-

balance-sheet commitments are an important control in my setting because my volume measure, 

new loans, also includes drawdowns of existing loan commitments. I measure these control 

variables as follows: The capitalization variable is the regulatory capital adequacy ratio, defined as 

Tier 1 capital divided by total risk-weighted assets. The liquidity variable is liquid assets divided by 

total assets. Liquid assets consist of cash, demand deposits held by other banks (especially Pohjola) 

and debt securities eligible for refinancing with central banks. Bank size is measured by the 

logarithm of total assets. Non-performing loans are loans that have been in default for 90 days, and 

these are also scaled by total assets. The relative size of off-balance-sheet activity is measured by 

the amount of irrevocable commitments to customers divided by total assets.  

[Table 1] 

Table 1 shows descriptive statistics for variables used in the estimations, presented separately 

for the crisis period and for the period preceding the crisis. Competition and local economic 

variables are measured at yearly intervals, and all other variables are measured at monthly intervals. 
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All 197 banks are observed from January 2004 to September 2010; thus, 15,957 monthly 

observations and 1,379 yearly observations were made.
22

 The average of new business loans 

divided by total assets decreased from 0.34 % before the crisis to 0.28 % during the crisis, and the 

average loan margin increased from 1.29 to 1.58 percentage points. 

The average Lerner index of all banks is lower during the crisis period, which should denote 

increased competition. However, this may reflect problems with using the Lerner index as a 

competition measure in a low interest rate environment that coincides with the crisis period. This is 

particularly relevant if deposit funding plays a significant role and if loans have floating interest 

rates, which are both the case in my data. In a low interest rate environment, deposit rates can fall to 

lower limits, and funding costs become rigid to market interest rates, while floating loan rates 

continue to change in line with market interest rates.
 23

 Because this paper examines the effect of 

different pre-crisis competitive environments on changes in lending behavior during the crisis, the 

analysis focuses on the pre-crisis averages of Lerner indices. When effects of the heterogeneous 

changes in the degree of competition in different pre-crisis competition environments after the onset 

of the crisis are examined in the auxiliary analyses, the empirical analysis is based on relative 

changes in Lerner indices. 

3.6. Empirical specifications 

I apply a difference-in-differences (DID) approach to analyze whether the effect of the crisis 

on margins and volumes of new small business loans depends on the pre-crisis competitive 

                                                        
22

 The lack of observations for some variables is attributable to months without new business lending and to missing 

information on individual banks. 

23
 First, the share of deposits in the total debt funding is 91.5 percent in my data. The significant share of these deposits 

are current account deposits of which interest rates are typically much lower than market interest rates. Second, there is 

clear evidence that the net interest margin decreases significantly along with market interest rates if variable rate loans 

are dominant (e.g., ECB, 2015, pp. 65–68). Furthermore, it seems that the decrease in the Lerner index along with 

market interest rates during the crisis is not specific to my data (see e.g., Beck et al., 2013). 
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environment. I estimate the following econometric models: 
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where i is the bank and t is the month. The Crisis dummy takes value zero for the pre-crisis period 

from January 2004 to September 2008. The Crisis dummy takes value one for the crisis period from 

October 2008 to September 2010. The Comp dummy takes value one for the banks in the most 

competitive environments before the crisis and zero for the other banks. 

The model is first estimated without controls, i.e., using only the Crisis and Comp dummies 

and their interaction term. This specification of the model allows for two differences. The first 

difference is a comparison between the pre-crisis period and the crisis period. This difference is 

captured by coefficient β�, which measures the common effect of the crisis on the volumes or prices 

of new small business loans in both competitive environment groups. The second difference is a 

comparison between the banks that operated in the most competitive environments in the pre-crisis 

period and the other banks. Coefficient β� indicates whether loan volumes or prices were higher (or 

lower) in the most competitive environments before the crisis. My primary interest is in the DID 

estimate, i.e., in the coefficient β! of the interaction term of Crisis and Comp (cf., e.g., Dewally and 
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Shao, 2014).
24

 This coefficient measures whether the effect of the crisis on the loan volumes and 

prices is different between the banks that operated in the most competitive environment before the 

crisis and the other banks. For example, a positive β! in equation 2 would indicate that, after the 

onset of the crisis, loan margins increased more (or decreased less) in the banks that operated in the 

most competitive environment before the crisis compared to the banks that operated in less 

competitive environments.  

In the above simple specification that includes no controls, the identification of the effect of 

the pre-crisis competitive environment on how the crisis affected the loan volumes and prices relies 

on the assumption that the effect of the crisis on lending is independent of other local market factors 

and bank characteristics. This assumption is quite strong. To relax it, I consider the following 

controls. First, I control for (potentially) heterogeneous changes in local loan demand conditions by 

using a vector of local market factors, denoted R above, and province-specific time trends.
25

 The 

province-specific time trends are separately specified for the pre-crisis and crisis periods such that 

t��:�;�=1,…,57 from January 2004 to September 2008 and zero otherwise and such that 

t>;����=1,…,24 from October 2008 to September 2010 and zero otherwise. Moreover, I control for 

the effects of a bank’s dependence on short-term funding by using the Short debt dummy and its 

interaction with the Crisis dummy. The Short debt dummy takes value one for the banks that were 

most dependent on short-term, market based funding at the onset of the crisis and is zero for the 

other banks. 

In addition, the DID approach relies on the assumption that trends in loan volumes and prices 

would have been similar in the more and less competitive environments in the absence of the crisis. 

This is the parallel trend assumption. This assumption cannot be directly tested, but the evolution of 

                                                        
24

 In terms of the pure DID setting, where it is assumed that the treatment affects only one of the groups, the treatment 

can be interpreted as the combined effect of the crisis and pre-crisis competitive environment. 

25
 The number of provinces is 19. 
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the average volumes and margins in the more and less competitive environments before the crisis 

support the assumption, particularly for the margins (see Appendix B). In addition, the inclusion of 

the vector of bank-specific factors (X) relaxes the parallel trends assumption: it ought to hold 

conditional on the bank-specific factor being in the model. 

Finally, I estimate the model with bank and time fixed effects. The bank fixed effects control 

for unobservable, time-invariant differences between banks and their local environments.26 The 

time (year-month) fixed effects control for the common changes in the lending environment, such 

as changes in monetary policy and new regulatory initiatives. In particular, this specification 

captures the effect of the level of the market interest rate on the loan margin.27 

A relevant issue for the working of the DID methodology is how stable the classification of 

the banks into the more and less competitive groups is over time. According to my classification, a 

bank belongs to the same group of banks over the whole sample period: the classification of banks 

into the most competitive and the others is based on the pre-crisis averages of competition 

measures, measured for the five-year period just before the crisis. This choice follows directly from 

my aim to examine how the effect of the crisis depends on the pre-crisis competitive environment. I 

have also checked that the two groups were reasonably stable before the crisis by exploring how 

their composition would change if the classification is performed yearly.28 It is important to note 

that if the composition of the banks in the two groups were allowed to change after the onset of the 

                                                        
26

 The Comp and Short debt dummies are not used when bank fixed effects are included because they are constant for 

individual banks over time. 

27
 This is especially important if the loan and deposit markets are separated and the market interest rate is the most 

important element of the marginal costs when calculating market power in the loan market. The separation of the loan 

and deposit markets and the importance of the market interest rate in the marginal costs likely differ across banks due 

to, e.g., the differences in their funding structure. 

28
 In the case of the Lerner index, the yearly first quintiles include 74-85 percent of the banks classified into the most 

competitive environment. In the case of the HHI, the annually most competitive banks remain completely the same. 
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crisis, this could cause an endogeneity problem, as changes in the degree of competition is part of 

the outcome of the crisis. 

4. Empirical analysis 

This section presents the results of the main empirical analysis regarding the effect of the pre-

crisis competitive environment on the changes in volumes and prices of small business loans after 

the onset of the financial crisis. In addition, this section includes several robustness checks. 

4.1. Main results 

[Table 2] 

Table 2 presents the bivariate results of the mean DID estimates of the volumes and margins 

of new business loans for the banks that operated in the most competitive environments before the 

crisis and for the other banks.29 The classification of the banks into two groups is based on the pre-

crisis average of the Lerner index in panels A and C and the pre-crisis average of the HHI in panels 

B and D. The volume of new business loans relative to total assets was, on average, significantly 

lower during the crisis than before the crisis in both groups (panels A and B of Table 2). More 

importantly, the interaction terms of the pre-crisis competitive environment and the crisis, i.e., DID 

estimates, are negative and statistically significant. Whereas the average of new business loans 

divided by total assets of the previous month decreased by 17 % (0.411 → 0.340) and 19 % (0.389 

→ 0.315) among the most competitive banks based on the Lerner index and HHI, respectively, the 

decline was 15 % (0.297 → 0.253) and 14 % (0.302 → 0.258) for the other banks, respectively. 

The margins of new business loans increased significantly after the onset of the financial 

crisis (panels C and D of Table 2). Before the crisis, the average loan margin was significantly 

lower among the banks that operated in the most competitive environment than among the other 

                                                        
29

 Analogous results to those in Table 2 and when the classification is based on the Lerner index are presented in 

Figures B.1 and B.2 in Appendix B. 
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banks, but the difference between these groups nearly vanished after the onset of the crisis. The 

results indicate that the average loan margin of the pre-crisis most competitive banks increased by 

43 or 40 basis points and by 24 basis points among the other banks. These differences, i.e., the DID 

estimates, are also statistically significant. 

[Table 3] 

Table 3 presents results for volumes (Panel A) and prices (Panel B) when the effect of 

dependence on short-term, market-based funding is considered and when bank-specific and local 

environmental controls are included (columns 2-3). The estimates presented in column 4 also 

include bank and time fixed effects. The classification of the banks into the competitive 

environment groups is based on the Lerner index in these estimations. Column 5 presents the results 

obtained when the HHI is used to define the pre-crisis competitive environment, and all controls 

and bank and time fixed effects are included. Standard errors are clustered at the bank level to 

account for potential serial correlations, which are particularly critical in the case of DID estimation 

(Bertrand et al., 2004). 

Panel A of Table 3 indicates that, in the volume regressions, the interaction term coefficient of 

the pre-crisis competitive environment and crisis dummies remains negative and fairly stable, but it 

becomes statistically insignificant when controls are included and when the competitive 

environment classification is based on the Lerner index.30 Instead, the coefficient of this interaction 

term is negative and statistically significant when the pre-crisis competitive environment is 

classified based on the HHI and when all controls are included. These results suggest that volume 

declines after the onset of the crisis were greater among the banks that operated in the most 

competitive environments before the crisis than among the other banks. The interaction coefficient 

                                                        
30

 The estimate of interest is the coefficient of the interaction term for all specifications. For example, the crisis dummy 

estimate becomes insignificant in columns 3-5, but this estimate no longer has the same meaning as in the specifications 

of columns 1 and 2 because the common effects of the crisis period are also captured by separate province-specific time 

trends for the pre-crisis and crisis periods and by time fixed effects. 
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values roughly range between 0.02 and 0.03, or at approximately half of the average decrease for all 

banks after the onset of the crisis (see Table 1), although these estimates are not statistically robust 

in every specification. 

Panel B of Table 3 shows, that in the margin regressions, the interaction term coefficient of 

the pre-crisis competitive environment and crisis dummies is positive and does not change 

substantially when controls are added and that it is also statistically significant in all specifications. 

This result remains when the HHI is used to classify the pre-crisis competitive environment. This 

finding confirms the bivariate analysis results, which show that the new small business loan margin 

increases after the onset of the crisis were greater among the banks that operated in the most 

competitive environments before the crisis than among the other banks. The average margin 

increases are approximately 20 or 13 basis points higher among the banks that operated in the most 

competitive environments, according to the Lerner index and HHI, respectively. The economic 

relevance becomes evident when this finding is compared with the average increase among all 

banks of 29 basis points (Table 1). 

4.2. Robustness checks 

I conduct various robustness checks to consider possible problems in the main analysis. The 

difference-in-difference analysis based on the two groups, namely, the banks in more and less 

competitive environments before the crisis, assumes a discontinuous effect of the competition 

measures because the variables only take a value of one or zero. Now, I use continuous values 

instead of dummies for the competition measures and keep the estimations otherwise unchanged. 

The results are reported in Table 4. They are comparable to Table 3 and indicate that my main 

results are robust to the use of continuous competition variables.31 

[Table 4] 

                                                        
31

The additional sixth column not present in Table 3 omits an observation if the pre-crisis HHI average is equal to one. 

These omitted observations are primarily of very small banks. 
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When estimating volumes, the interaction term coefficients of the crisis and the pre-crisis 

averages of the competition measures are positive and statistically significant in all specifications 

(Panel A of Table 4). Because a greater Lerner index and HHI value denotes less competition, these 

positive interaction term coefficients denote that the decline in new small business loans after the 

onset of the crisis was smaller among banks that operated in less competitive environments before 

the crisis. Evaluated at the tenth (0.169) and ninetieth (0.384) percentiles of the average pre-crisis 

value of the Lerner index and based on the coefficient of the final model in the fourth column, the 

decline in the loan volume measure was 0.03 percentage points lower in the least competitive 

environments than it was in the most competitive environments. The corresponding evaluation 

based on the HHI as a competition measure in the sixth column also shows a 0.03 percentage point 

difference. The average decrease for all of the banks was 0.06 percentage points (see Table 1).  

In the margin estimations, the interaction term coefficients of the crisis and the pre-crisis 

average of competition measures are negative and highly statistically significant in all 

specifications, thereby denoting a greater increase in the loan margins of banks that operated in 

more competitive environments before the crisis (Panel B of Table 4). Evaluated for the tenth and 

ninetieth percentiles of the average pre-crisis value of the Lerner index and based on the coefficient 

shown in the fourth column, the increase in loan margins was 22 basis points lower in the least 

competitive environments than in the most competitive environments. The difference amounts to 11 

basis points when the evaluation is based on the average pre-crisis values of the HHI in column 6. 

The average increase for all banks was 29 basis points (see Table 1). 

I also estimate the DID model for two groups such that the classification of the most 

competitive environments is based on the lowest third of the values of average pre-crisis 

competition measures rather than those of the first quintile. I find that the interaction term 

coefficients of the crisis and the pre-crisis competitive environment change only marginally. In the 

case of volumes, the effect is statistically insignificant when the Lerner index is used as the 
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classification variable and is significant when HHI is used. The interaction term coefficients of the 

pre-crisis competitive environment and crisis dummies are generally slightly smaller. 

While crisis period identification forms an essential element of the analysis, the length of this 

period is not definitive. Hence, I conduct a robustness test using a one-year/12-month crisis period 

instead of the two-year period that is used in the primary analysis. The results are largely similar, as 

the estimates of the interaction terms are only slightly lower than those of the primary analysis and 

are more robust for margins than for volumes. 

I define the modified HHI based on weighted branches of various banks as an alternative 

concentration measure in Appendix A, and I conduct robustness tests using this in place of the 

normal HHI. The results based on this modified HHI are consistent with the results based on the 

normal HHI, although the effect of the pre-crisis competitive environment on volume changes after 

the onset of the crisis is not as statistically significant as shown in the primary analysis. 

Finally, I conduct robustness checks based on the measures of market power in the loan/asset 

market that are unaffected by market power in the deposit/funding market. I use the funding 

adjusted Lerner index and the simple market power measure for the loan market defined in section 

3.4 and estimate the same models as in Tables 2-4. In the margin regressions, the estimates of the 

interaction terms are statistically significant and slightly lower than those of the primary analysis. In 

the volume regressions, the effects of the pre-crisis competitive environment are largely similar 

when the simple market power measure is used but are insignificant with the adjusted Lerner index. 

In sum, the various robustness checks support the results of the primary analysis, especially 

regarding the results of the price changes. 

5. Discussion and auxiliary analysis 

This section discusses the results of the main empirical analysis. In addition, the section 

includes an auxiliary analysis that further examines various explanations behind the main results.  
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5.1. Discussion of the main results 

The results indicate that the average margins of new business loans were lower before the 

crisis in more competitive local markets, which supports the market power hypothesis (e.g., 

Hannan, 1997). More important for the purpose of my study, the increase in average loan margins 

after the onset of the crisis was significantly greater in banks that operated in more competitive 

environments before the crisis. This result suggests that the pre-crisis competitive environment can 

explain the heterogeneous effects of the crisis on loan prices, in addition to factors such as loan 

losses and liquidity that are considered in the previous literature (Gambacorta and Mistrulli, 2014; 

Santos, 2011).  

The results also reveal that the volumes of new business loans decreased to a greater extent in 

more competitive environments after the onset of the crisis, but this result is not as statistically 

robust as that for loan prices. In conjunction with the results concerning loan prices, this suggests 

that banks that operated in more competitive environments before the crisis reduced their loan 

supply to a greater extent after the onset of the crisis. If the effect of demand shock was a dominant 

factor behind the larger decrease in loan volumes in more competitive environments, this should be 

reflected by a smaller increase in loan prices. Hence, the results indicate how differences in pre-

crisis competitive environments can explain the heterogeneous changes in loan supply in addition to 

factors, such as funding problems and loan losses, considered in the previous literature (e.g., Iyer et 

al., 2014; Puri et al., 2011). However, this interpretation must be considered with caution, as I 

cannot completely control for loan demand or consider lending standards other than price due to 

data limitation, and the results for loan volumes are not very robust.  

The results are based on a unique dataset and period, and thus, generalization issues are of 

particular relevance. First, the results concerning the changes in loan volumes might be affected by 

the lending behavior of the cooperative banks related to other banks in the same local market due to 
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differences in organizational forms.
32

 Second, it is a relevant question how the results apply to other 

countries and loan markets. It is obvious that more empirical research is needed to better understand 

the role of different competitive environments in heterogeneous effects of crises. This paper argues 

how the effect of competitive environments on responses to crises can come through various 

factors, whose contributions are next analyzed via auxiliary analyses. 

5.2. Auxiliary analyses of the competitive environment effects  

I explore possible economic mechanisms for the study finding that, after the onset of the 

crisis, volumes and prices of business loans changed more in the banks that operated in more 

competitive environments before the crisis. First, I examine the effect of the changes in the degree 

of competition. I then tentatively examine the role of the relationship between competitive 

environments and funding structures. Finally, I examine whether changes in risks can explain the 

main results. I am unable to consider the role of relationship lending in different competitive 

environments due to data limitations. 

I consider the changes in the degree of competition by comparing the average Lerner index 

values between competitive environment groups used in the main analysis before and after the 

crisis. I also use the interest rate spread, i.e., the difference between the average interest rate on new 

loans and the average deposit rate, as a complementary measure to approximately capture the 

combined effect of loan and deposit competition. To complete a more detailed examination, I 
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 For a discussion of the effects of the cooperative business model on lending behavior during the crisis, see, e.g., 

Groeneveld and Vries (2009) and EACB (2010). In general, cooperative banks seemed to be more resilient to the crisis 

than other kinds of banks (Ferri et al., 2014). OP-Pohjola Group’s market share of business loans in Finland as a whole 

increased from 26.8 percent to 29.2 percent between 2008 and 2010, which suggests that at least some rival banks 

increased prices, tightened their lending standards and/or increased rationing to a greater extent than the cooperative 

banks. This could mean shifts of customers to the cooperative banks. Thus, increased loan prices and possibly tightened 

lending standards would not have affected the reduction in loan volumes to such an extent as in the absence of different 

reactions of different banks. In particular, this effect might be greater in local markets with more rival banks. 
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compare variations in the average margins of new mortgages and consumer loans and the average 

interest rates of current account, saving and new term deposits. 

 [Table 5] 

Table 5 shows that after the onset of the crisis, the differences in both competition measures 

and the prices of various types of deposits and loans diminished between the banks that operated in 

the most competitive environments before the crisis and the other banks. The DID estimates are also 

statistically significant, but not in the case of saving deposits. This finding suggests that after the 

onset of the crisis, the degree of (price) competition leveled off among different local markets and 

resulted in a greater increase in the loan margins of banks that operated in more competitive 

environments before the crisis. This result indirectly supports Ruckes’ (2004) theory on decreasing 

price competition in bust periods.
33

 I cannot directly examine how competition changed overall 

after the onset of the crisis, due to problems associated with uses of the Lerner index as a 

competition measure in a low interest rate environment.
34

 

The relation between competitive environments and dependence on short-term, market-based 

funding is considered based on the following observations. First, my main analysis results show 

(Tables 3 and 4) that estimates of pre-crisis competitive environment effects on loan volumes 

decrease when a variable that measures dependence on short-term, market-based funding is 

included in the analysis. Second, Table 5 shows that the data also support the market power 

hypothesis for deposit rates. This finding complements the findings of previous studies (e.g., 

Hannan and Prager, 2004; e.g., Hannan, 1997). Third, Table 5 shows that the shares of short-term, 

market-based funding of total assets were, on average, larger among the banks that operated in the 

most competitive environments before the crisis than among the other banks, and that this 

                                                        
33

 The alternative interpretation would mean that competition increased after the onset of the crisis and more so in local 

environments that were less competitive before the crisis. This interpretations is not very convincing because, for 

example, margins of various loans increased significantly during the crisis. 

34
 For a further discussion of this issue, see section 3.4. 
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difference declined after the onset of the crisis. This finding tentatively suggests that competition 

can increase the share of short-term funding other than deposit funding, and it supports the few 

findings published on the issue, which also refer to this mechanism (see Craig and Dinger, 2013). 

However, the effect of competition on funding structures and, thus, on bank vulnerability to various 

funding shocks, requires further analysis. 

Finally, credit risk and thus credit ratings constitute an important aspect of loan pricing, and 

changes in the credit ratings of small business customers can reflect changes in risk-taking and in 

the overall riskiness of small businesses. The bank-specific data used in the main analysis do not 

include credit rating information, but I can exploit the loan-specific data with internal credit ratings 

for the shorter period from September 2008. I calculate the average credit ratings of outstanding 

business loans for each cooperative bank at the start and end of the crisis period. In addition, I 

estimate the effect of competitive environments on loan margins at the loan level and thus control 

risks based on internal credit ratings. I also control loan sizes, which serve as a key element of loan 

pricing. Because I only use data for the period following September 2008, I first estimate a cross-

sectional regression on the margins of the entire stock of business loans at the start of the crisis 

period. Second, I estimate the regression on margins of new business loans for the crisis period 

using monthly fixed effects. The corresponding results are presented in Table 6.  

[Table 6] 

The results shown in panel A of Table 6 indicate that the average credit rating of small 

businesses is, on average, lower (better) for the group of the most competitive banks both in 

September 2008 and September 2010. However, the difference in average credit ratings at the start 

of the crisis is not statistically significant. The average credit ratings of outstanding business loans 

were slightly higher in September 2010 than they were in September 2008 in both competitive 

environment groups, which illustrates that the average credit risks increased after the onset of the 

crisis. Although the change in difference, i.e., DID estimate, is not statistically significant, these 
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results indicate that, if anything, credit risks increased to a greater extent after the onset of the crisis 

in banks that operated in less competitive environments before the crisis. This finding has two 

implications.
 35

 First, changes in the riskiness of business loans do not appear to explain more 

significant increases in loan margins in more competitive environments. Second, while I cannot 

control for changes in the riskiness of loan applicants, the greater difference in average credit 

ratings between the competitive environment groups at the end of the crisis could imply that the 

banks that operated in the most competitive environments before the crisis limited loan supply to 

the most risky businesses to a greater extent than the other banks. This finding suggests that “flight 

to quality” processes during the crisis might depend on the pre-crisis competitive environment, thus 

contributing to previous literature that has considered, for example, the effect of bank size and 

capitalization on changes in risk-taking tendencies during the crisis (Albertazzi and Marchetti, 

2010). 

The results shown in panel B of Table 6 confirm that the greater increase in loan margins after 

the onset of the crisis among the banks that operated in the most competitive environment before 

the crisis is not attributable to changes in risks. According to the estimates, at the start of the crisis, 

the loan margins are 12 and 8 basis points lower in the group of banks that operated in the most 

competitive environment before the crisis based on the Lerner index and HHI, respectively.36 

During the crisis, margins of new business loans are 6 basis points higher for this same group of 

banks. Differences between the estimates of the pre-crisis competitive environment indicator 

                                                        
35

 Note that the datasets used in the main analysis and this credit risk analysis are not fully comparable, but the purpose 

is to provide approximate evidence.  

36
 These loan-level data are also advantageous in that they enable one to exclude withdrawals of existing credit limits 

and to directly analyze new loan contract margins.  
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variables for the start of the crisis and for the entire crisis period closely reflect the estimates of the 

interaction terms shown in Table 3.
37

 

6. Conclusion 

In this paper, I examined whether the effects of the financial crisis on the volumes and prices 

of small business loans depended on the pre-crisis local competitive environment. Using detailed 

data on Finnish cooperative banks, I found that the volumes of new small business loans relative to 

total assets decreased and that the average loan margins increased after the onset of the crisis. More 

importantly, both changes were greater among the banks that operated in more competitive local 

environments before the crisis. The results are more robust for the loan margins and they indicate 

that relative to the banks operating in the less competitive environments, the increase in the average 

margin of new business loans was almost twice as large among the banks in the most competitive 

environments. These results suggest that the pre-crisis competitive environment is a relevant but 

previously overlooked factor for the transmission of the effects of crises. 

I also examined possible reasons for the relationship between the pre-crisis competitive 

environment and changes in the prices and volumes of small business loans after the onset of the 

financial crisis. The results suggest that competition changed heterogeneously in different pre-crisis 

competitive environments such that differences in the degree of competition between more and less 

competitive environments leveled off after the onset of the crisis. This differential change appears 

to explain the greater changes in margins and volumes among the banks that operated in more 

competitive environments before the crisis. Risks and risk-taking did not differ significantly across 

different pre-crisis competitive environments and, if anything, should have resulted in a smaller 

increase in loan margins in the more competitive environments. Funding structures were somewhat 
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 Based on the Lerner index, 0.184(0.062+0.122), and based on the HHI, 0.133(0.056+0.077). The interaction terms in 

the final specifications in panel B of Table 3 are 0.195 and 0.129, respectively. 
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different, such that the banks in more competitive environments were more dependent on market-

based funding at the onset of the crisis, and these banks decreased their loan volumes to a greater 

extent during the crisis. This result tentatively supports an indirect effect of the pre-crisis 

competitive environment. 

Overall, the results indicate that the local competitive environment can serve as a significant 

factor in determining heterogeneous effects of the crisis on small business lending. The results also 

further our awareness of channels through which the crisis affected bank lending. Finally, the 

results highlight the potential role of competition in procyclical lending, which currently constitutes 

a central issue of bank supervision and regulation. 

Appendix A. Measurement of the degree of competition 

Branch HHI 

The HHI based on the number of branches is calculated in the following manner: 

Branch	HHI�� =		∑ (Number	of	Branches���/All	branches��)�	
�-� ,  (A.1) 

where b is the operating area of an individual cooperative bank, i refers to various banks and t is the 

year.  

I perform robustness checks by modifying the normal HHI such that different bank branches 

have different effects on market share, as branch sizes vary. Branch weights are based on total bank 

business loan market shares for Finland relative to the total number of branches and are calculated 

in the following manner: 

	Branch	weight�� =

Market	share	of	business	loans	in	Finland��/
��S��;	�:	�;�	>T��	�		U�	
�	V
�

		∑ ��S��;	�:	�;�	>T��	�		U�	
�	V
�
W

X�

∗ 100  (A.2) 

This means that the branch weight of a bank is greater than 1 if its market share of business loans is 

larger than its share of branches and vice versa. Now, the weighted branch HHI can be calculated 

as: 
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	Weighted	Branch	HHI�� =

		∑ (Branch	weight�� × Number	of	Branches���/All	]^_`ℎb^c	branches��)�	
�-� . (A.3) 

Lerner index 

The Lerner index is defined by: 

	Lerner�� =
e
�/fg
�

e
�
,  (A.4) 

where hDE is the price of output and ijDE is the marginal cost. The price of output can be calculated 

in various ways depending on the data and research objective, and here, it is interest revenues to 

interest-bearing assets. The marginal costs are derived by first estimating the translog cost function: 

	ln	Cost�� =

βk + β�lnQ�� +
�

�
β�ln	Q��

� + ∑ γ1
!
1-� ln	W1,�� +

�

�
∑ δ1
!
1-� ln	Q��ln	W1,�� +

�

�
∑ ∑ θ1+ln	W1,��

!
+-�

!
1-� ln	W+,�� +∝D+ nE + ε��,  (A.5) 

where jopb denotes total costs, q	interest-bearing assets, r� the price of labor (labor costs to the 

number of employees), r� the price of physical capital (other costs to total assets) and r! the price 

of funding (interest costs to interest-bearing liabilities). Then, the marginal costs are calculated by 

using the estimates and the following equation:	

	MC�� =
g���
�
s
�

tβ�u+ β�uln	Q�� + ∑ δ1uln	W1,��
!
1-� v  (A.6) 

I perform robustness checks using the funding adjusted Lerner index that does not include the price 

of funding and is thus unaffected by market power in the deposit market. Now, the marginal costs 

are based on the slightly modified translog cost function: 

ln	Cost�� =

βk + β�lnQ�� +
�

�
β�ln	Q��

� + ∑ γ1
�
1-� ln	W1,�� +

�

�
∑ δ1
�
1-� ln	Q��ln	W1,�� +

�

�
∑ ∑ θ1+ln	W1,��

�
+-�

�
1-� ln	W+,�� +∝D+ nE + ε��, (A.7) 

where jopb denotes total costs minus funding costs, and correspondingly only r� and r� are 

included in the estimation of the translog cost function and in the calculation of the marginal costs. 
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Appendix B. Figures depicting the average development of small business lending among 

banks in more and less competitive environments 

[Figure B.1] 

[Figure B.2] 
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Figure 1 

Title: 

The development of the average volume of new business loans. 

Description:  

The figure depicts the average trend in the volumes of new business loans among the cooperative banks of OP-Pohjola Group for the January 2004 to 

September 2010 period. The graph is the 12-month moving average of banks’ average monthly loan volumes, measured as the percentage of new business 

loans divided by total assets in the previous month. 
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Figure 2 

Title:  

The development of the average margin of new business loans 

Description: 

The figure depicts the average trend in the margins of new business loans among the cooperative banks of OP-Pohjola Group for the January 2004 to 

September 2010 period. The graph is an index of the monthly average margin of cooperative banks’ new business loans. The index is used for reasons of 

data confidentiality. 
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Figure B.1 

Title: 

The development of the average volume of new business loans. 

Description: 

The figure depicts the average trends in the volumes of new business loans among the banks that operated in the most competitive environments before the 

crisis and among the other banks. The graphs are the 12-month moving averages of banks’ average monthly loan volumes, measured as the percentage of 

new business loans divided by total assets in the previous month.  
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Figure B.2 

Title:  

The development of the average margin of new business loans 

Description: 

The figure depicts the average trends in the margins of new business loans among the banks that operated in the most competitive environments before the 

crisis and among the other banks.  
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Table 1 

Descriptive statistics before and during the crisis 

 mean standard deviation number of observations 

 before crisis crisis before crisis crisis before crisis crisis 

Dependent variables       

New business loans/total assets (%) 0.34 0.28 0.34 0.30 11032 4728 

Margin of new business loans (%-points) 1.29 1.58 0.49 0.52 10140 4322 

       

Competition variables       

Lerner index 0.31 0.18 0.10 0.13 959 392 

HHI 0.59 0.61 0.29 0.30 980 392 

       

Bank characteristics       

Short-term, market-based funding/assets (%) 5.02 5.82 5.02 8.09 10938 4707 

Capital adequacy ratio (%) 21.27 23.04 5.88 6.02 11229 4728 

Liquid assets/total assets (%) 3.01 2.30 2.90 2.47 11229 4728 

The log of the total assets 18.18 18.41 1.10 1.10 11229 4728 

Nonperforming loans/total assets (%) 0.66 0.59 0.55 0.53 11229 4728 

OBS commitments/total assets (%) 4.80 4.87 1.86 1.90 11229 4728 

       

Local economic conditions       

Unemployment rate (%) 10.15 10.42 3.80 3.19 985 384 

Personal income (thousand euros) 22.38 23.62 2.97 2.75 985 394 

The change in number of corporations (%) 2.78 1.28 2.41 2.52 980 392 

The change in sales of establishments (%) 6.44 -3.55 9.43 13.02 985 394 

 



  

Table 2 

Volumes and margins of new business loans before and after the onset of the financial crisis (bivariate tests) 

 Competitive Other Difference 

Panel A: New loans/ Total assets in the previous month, Competition measure: Lerner index 

Before October 2008 0.411 0.297 -0.113*** 

After October 2008 0.340 0.253 -0.087*** 

Difference -0.071*** -0.045*** -0.026** 

 
Panel B: New loans / Total assets in the previous month, Competition measure: HHI 

Before October 2008 0.389 0.302 -0.087*** 

After October 2008 0.315 0.258 -0.056*** 

Difference -0.074*** -0.043*** -0.031*** 

 

Panel C: Margin of new business loans, Competition measure: Lerner index 

Before October 2008 1.089 1.324 0.235*** 

After October 2008 1.523 1.561 0.037** 

Difference 0.434*** 0.237*** 0.197*** 

 
Panel D: Margin of new business loans, Competition measure: HHI 

Before October 2008 1.101 1.323 0.218*** 

After October 2008 1.503 1.567 0.064*** 

Difference 0.398*** 0.244*** 0.154*** 

This table presents mean difference-in-difference (DID) estimates in which, in panels A and B, the dependent variable is the percentage of monthly new 

business loans divided by total assets in the previous month and in panels C and D the average margin of monthly new business loans. Dependent variables 

are winsorized at the 99th percentile. The cooperative banks are classified into two groups: competitive, when a cooperative bank’s pre-crisis average of 

the competition measure is at the first quantile; other, otherwise. The classification is based on the Lerner index in panels A and C and on the HHI in panels 

B and D. The DID estimates are printed in bold. ***, **, and * denote that the coefficients are statistically significantly different from zero at the 1%, 5%, 

and 10% levels, respectively 



  

Table 3 

Volumes and margins of new business loans before and after the onset of the financial crisis (multivariate tests) 

Panel A. Dependent variable: New loans/ Total assets in the previous month 

 (1) (2) (3) (4) (5) 

Crisis -0.045*** -0.026*** 0.018 0.010 0.010 

 (0.008) (0.009) (0.015) (0.038) (0.037) 

Competitive (Lerner) 0.113*** -0.010 -0.006   

 (0.021) (0.027) (0.026)   

Crisis x Competitive (Lerner) -0.026* -0.021 -0.019 -0.023  

 (0.015) (0.017) (0.016) (0.017)  

Crisis x Competitive (HHI)     -0.034** 

     (0.015) 

Short market-based debt dummy  0.041* 0.046*   

  (0.024) (0.025)   

Crisis x Short market-based debt   -0.032* -0.033* -0.028 -0.309* 

  (0.017) (0.017) (0.018) (0.017) 

Bank-specific controls no yes yes yes yes 

Local economic variables no yes yes yes yes 

Province-specific time trends (before and during crisis) no no yes yes yes 

Time fixed effects no no no yes yes 

Bank fixed effects no no no yes yes 

Number of observations 15602 15419 15419 15419 15419 

R-squared 0.032 0.095 0.109 0.047 0.047 

Panel B. Dependent variable: Margin of new business loans 

 (1) (2) (3) (4) (5) 

Crisis 0.237*** 0.262*** -0.345*** -0.516*** -0.489*** 

 (0.017) (0.022) (0.034) (0.069) (0.071) 

Competitive (Lerner) -0.235*** -0.051 -0.041   

 (0.035) (0.044) (0.036)   

Crisis x Competitive (Lerner) 0.197*** 0.204*** 0.199*** 0.189***  

 (0.033) (0.030) (0.029) (0.029)  

Crisis x Competitive (HHI)     0.129*** 

     (0.037) 

Short market-based debt dummy  0.056* 0.023   

  (0.029) (0.029)   

Crisis x Short market-based debt  0.002 0.015 0.022 0.062* 

  (0.030) (0.031) (0.031) (0.034) 

Bank-specific controls no yes yes yes yes 

Local economic variables no yes yes yes yes 

Province-specific time trends (before and during crisis) no no yes yes yes 

Time fixed effects no no no yes yes 

Bank fixed effects no no no yes yes 

Number of observations 14317 13980 13980 13980 13980 

R-squared 0.103 0.201 0.320 0.320 0.317 

This table presents the result of a regression of loan volumes and margins on crisis, competitive environments, dependence on short-term, market-based 

funding, and their interactions plus bank and local environment controls. The dependent variable is the percentage of monthly new business loans divided 

by total assets in the previous month in panel A and the average margin of monthly new business loans in panel B. Dependent variables are winsorized at 

the 99th percentile. Crisis takes value one after September 2008 and zero otherwise. Competitive takes value one when cooperative bank’s pre-crisis 

average of the competition measure is in the top quantile and zero otherwise. Standard errors, clustered at the bank level, are reported in parentheses. ***, 
**, and * denote that the coefficients are statistically significantly different from zero at the 1%, 5%, and 10% levels, respectively. 

 

 



  

Table 4  

Volumes and margins of new business loans before and after the onset of the financial crisis when competition measures are continuous (cf. Table 3) 

Panel A. Dependent variable: New loans/ Total assets in the previous month 

 (1) (2) (3) (4) (5) (6) 

Crisis -0.103*** -0.070*** -0.023 -0.033 -0.021 -0.043 

 (0.022) (0.025) (0.027) (0.043) (0.053) (0.053) 

Average Lerner before crisis -0.566*** 0.041 0.002    

 (0.086) (0.128) (0.132)    

Crisis x Average Lerner before crisis 0.170** 0.142* 0.134* 0.147**   

 (0.071) (0.072) (0.069) (0.071)   

Crisis x Average HHI before crisis     0.053** 0.093* 

     (0.025) (0.054) 

Short market-based debt/assets  0.271** 0.259*    

(year average before crisis)  (0.119) (0.132)    

Crisis x Short market-based debt  -0.215** -0.214** -0.172* -0.204** -0.236** 

  (0.084) (0.090) (0.088) (0.080) (0.114) 

Local economic and bank controls no yes yes yes yes yes 

Province-specific time trends  no no yes yes yes yes 

Time fixed effects no no no yes yes yes 

Bank fixed effects no no no yes yes yes 

Number of observations 15524 15282 15282 15282 15262 10689 

R-squared 0.035 0.097 0.110 0.047 0.048 0.058 

Panel B. Dependent variable: Margin of new business loans 

 (1) (2) (3) (4) (5) (6) 

Crisis 0.624*** 0.605*** 0.017 -0.185** -0.362*** -0.321*** 

 (0.053) (0.055) (0.053) (0.078) (0.074) (0.100) 

Average Lerner before crisis 1.333*** 0.618*** 0.484**    

 (0.156) (0.235) (0.219)    

Crisis x Average Lerner before crisis -1.121*** -1.015*** -1.076*** -1.012***   

 (0.170) (0.170) (0.143) (0.140)   

Crisis x Average HHI before crisis     -0.168*** -0.354*** 

     (0.053) (0.125) 

Short market-based debt/assets  0.189 0.066    

(year average before crisis)  (0.176) (0.160)    

Crisis x Short market-based debt  0.257 0.261 0.347** 0.688*** 0.914*** 

  (0.159) (0.160) (0.164) (0.170) (0.261) 

Local economic and bank controls no yes yes yes yes yes 

Province-specific time trends no no yes yes yes yes 

Time fixed effects no no no yes yes yes 

Bank fixed effects no no no yes yes yes 

Number of observations 14236 13845 13845 13845 13854 10133 

R-squared 0.120 0.207 0.325 0.326 0.322 0.356 

This table presents the regression of loan volumes and margins on crisis, competitive environments, dependence on short-term, market-based funding, and 
their interactions plus bank and local environment controls. The dependent variable in panel A is the percentage of monthly new business loans divided by 

total assets in the previous month and in panel B is the average margin of monthly new business loans. Dependent variables are winsorized at the 99th 

percentile. Crisis takes value one after September 2008 and zero otherwise. The competition measures are calculated as the pre-crisis average. Standard 
errors, clustered at the bank level, are reported in parentheses. ***, **, and * denote that the coefficients are statistically significantly different from zero at 

the 1%, 5%, and 10% levels, respectively. 

 



  

Table 5 

Comparison of competition measures, prices and dependence on short-term, market-based funding between the banks that operated in the most competitive 

environments before the crisis and the other banks before and during the crisis 

 Before October 2008 After October 2008  

Variable Competitive Other Difference Competitive Other Difference Diff-in-Diff 

Lerner index 0.198 0.362 0.164*** 0.085 0.236 0.150*** -0.013*** 

Interest spread 2.604 2.953 0.349*** 1.627 1.870 0.243*** -0.106*** 

 

Interest rates 

       

Interest rate on current account deposits 0.815 0.722 -0.094*** 0.446 0.437 -0.009 -0.085*** 

Interest rate on saving deposits 2.384 2.406 0.022 1.323 1.368 0.045 -0.023 

Interest rate on new term deposits 3.438 3.343 -0.096*** 1.952 1.968 0.016 -0.111*** 

Average margin on mortgages 1.067 1.265 0.199*** 1.341 1.430 0.089*** -0.109*** 

Average margin on consumer loans 1.527 1.771 0.244*** 1.857 1.937 0.080*** -0.163*** 

        

Short market-based debt/asset 0.111 0.035 -0.077*** 0.090 0.050 -0.040*** -0.037*** 

This table presents mean difference-in-difference (DID) estimates of competition variables and prices of various loan and deposits. The classification of 

competitive environment groups is based on the pre-crisis Lerner index. All values are averages for banks in each group. The interest rate spread denotes 

the difference between the average interest rate on new loans and deposits. Interest rates relate to new monthly deposits and loans. ***, **, and * denote 

that the coefficients are statistically significantly different from zero at the 1%, 5%, and 10% levels, respectively 



  

Table 6 

An examination of the role of credit risk in heterogeneous changes in volumes and margins of business loans 

Panel A. Comparison between average credit ratings of business loans between the banks that operated in the most competitive environments before the 
crisis and the other banks at the beginning and at the end of the crisis period 

 September 2008 September 2010  

Variable Competitive Other Difference Competitive Other Difference Diff-in-Diff 

Average risk rating of business loans 6.657 6.771 0.113 6.823 7.106 0.279*** -0.166 

Number of observations 39 158  39 158   

Panel B. The effect of the pre-crisis competitive environment on loan margin based on loan-specific data. 

 Margin of stock of business loans in September 2008 Margin of new business loans during the crisis 

 (1) (2) (3) (4) 

Competitive (Lerner) -0.122***  0.062***  

 (0.005)  (0.006)  

Competitive (HHI)  -0.077***  0.056*** 

  (0.005)  (0.006) 

Risk rating 0.088*** 0.088*** 0.081*** 0.081*** 

 (0.001) (0.001) (0.002) (0.002) 

Ln(loan amount) -0.154*** -0.156*** -0.125*** -0.124*** 

 (0.002) (0.002) (0.003) (0.003) 

Time fixed effects no no yes yes 

Number of observations 49110 49110 30099 30099 

R-squared 0.225 0.219 0.213 0.213 

This table presents mean difference-in-difference (DID) estimates of average credit ratings for different pre-crisis competition environments (panel A) and 

loan-level regressions of loan margins for competitive environments, internal credit ratings and loan sizes (panel B). Competitive takes value one when 

cooperative bank’s pre-crisis average of the competition measure is in the top quantile and zero otherwise. Standard errors are reported in parentheses in 

panel B. ***, **, and * denote that coefficients differ significantly from zero at the 1%, 5%, and 10% levels, respectively.  

 




