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Does bank’s business model affect their capital and profitability?   

Matteo Farnè 1 and Angelos T. Vouldis2 

 

Abstract  

We use a data-driven classification of systemically important European banks into 

business models based on confidential granular supervisory data and investigate whether 

banks following different models differ with respect to their capitalisation and 

profitability. Our aim is to locate banks’ business model into a risk-return space. Using 

an instrumental variables approach, our econometric methodology addresses potential 

endogeneity issues. Overall, we find that wholesale funded and securities holding banks 

are positioned on a relatively high risk-return trade-off plane compared to commercial 

banks. On the other hand, traditional commercial banks earn lower returns with moderate 

risk.  
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1. Introduction 
 

This paper investigates the performance of a large sample of Eurozone banks that includes 

all systemically important institutions. Our aim is to link differential performance across 

banks’ business models and, more specifically, answer the question whether Eurozone 

banks following different business models after the financial crisis exhibit different 

performance, as measured by the RoE and RoA indicators, and different capital ratios. 

For this purpose we utilise a uniquely granular dataset assembled from banks’ supervisory 

reporting to the European Central Bank.  

The main contribution of this study is the investigation on the link between banks’ 

business models and performance based on a rigorous econometric analysis which 

addresses also endogeneity issues. The analysis is based on a classification of banks into 

business models which is robust to misspecification, as it utilizes very granular 

supervisory data. Specifically, the research question of this study is whether banks 

following different business models exhibit differential performance, a conjecture that 

had been already discussed in the ‘strategic groups’ literature of the 70’s and 80’s which 

was triggered by the seminal work of Porter (1979). Specifically, the idea proposed in 

this strand of the literature is that there may exist different rates of returns across business 

models which could not be equalized by competition as there may be mobility barriers in 

moving a firm to another strategic group (see e.g. Mascarenhas and Aaker 1989). 

In this literature, due to the lack of granular micro-data, the classification of firms into 

business models was based on a narrow set of indicators. In addition, this literature 

usually examines firms operating in one single specific jurisdiction; therefore a 

comparison of the performance of business models is confounded by the country-level 

economic conditions. We use a cross-country sample in which harmonized granular data 

are available while our econometric analysis is able to condition on the macroeconomic 

environment. In other words, our approach is akin to a difference-in-difference approach, 

as we exploit variability both in the country- and the business model dimensions. A 

challenge here is that the local conditions could affect both banks’ business models and 

banks’ performance. The ensuing challenge of potential endogeneity is addressed by 

instrumenting banks’ business models with the share of banks in a country following the 

business model, as this variable is unlikely to directly influence an individual banks’ 
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performance. 

Our analysis is based on a robust classification of banks into business models, in which 

the input set comprises very granular supervisory data, in contrast to existing literature 

that uses classifications based on narrow input sets (usually of less than 10 variables). In 

contrast to the existing literature, we use a clustering of banks into business models as 

described in Farnè and Vouldis (2017) which is characterised by the use of an 

exceptionally granular decomposition of banks’ balance sheet. The granularity of the 

input set implies that our classification into business models is robust to misspecifications 

that can potentially arise when only a narrow set of input variables is used. The clustering 

algorithm underpinning the banks’ classification used combines optimally the 

components of classification, input variable dimensionality reduction, and outlier 

detection and accounts for the existence of idiosyncratic mixtures of banks’ activities (see 

Mergaerts and Vennet, 2016).  

Our paper is also related to the diversification literature on banks’ performance as we 

provide empirical evidence that the business model choice can explain the differential 

performance of banks in addition to the country- and other bank-specific determinants. 

The literature on diversification classifies banks on the dimension of heterogeneity of 

their activities or income sources, or both (see e.g. Laeven and Levine 2007). The 

business model concept seems to be a more informative distinction across banks, as it is 

defined based on specific compositions of activities, therefore investigating its link with 

performance one can infer whether specific combinations of activities exhibit economies 

or diseconomies of scale. 

Our investigation about banks’ differential capital levels allows us to locate banks into a 

risk-return plane, as capital is the main buffer to absorb losses when risk materialises. 

Therefore our paper is the first one to characterise banks’ business models in the risk-

return dimensions based on econometric analysis. 

The remainder of the paper is organized as follows. Section 2 presents a review of the 

relevant literature. Section 3 provides details on the data used and the banks’ 

classification. Section 4 presents the econometric methodology and the results obtained. 

Section 5 provides a discussion about the risk-return features of the various different 

business models and concludes. 
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2. Literature review 
 

The concept of the business model is widely used in management studies whereby the 

business model is a new “unit of analysis”. This literature focuses on the holistic nature 

of the concept and defines it referring to the activities of a firm. In Zott and Amit (2011) 

a comprehensive review is provided. In economics the concept is not clearly defined and 

Teece (2010) argues that a general equilibrium approach is not consistent with the 

‘business model’ concept.  

Consistently with the framework of ‘strategic groups’ as developed by Porter (1979) but 

also the more recent work on banks’ business models (e.g. as in Roengpitya et al. 2014), 

we define in this paper banks’ business models based on ‘choice’ variables, rather than 

‘outcome’ variables. The latter captures the various activities that banks’ management is 

steering the bank into as well as the relative extent to which the bank is involved in each 

of them. In other words, ‘choice’ variables reflect the composition of the banks’ activities. 

In this conceptual framework, the banks’ size does not belong to the set of ‘choice’ 

variables, as it does not reflect the composition of activities (not directly, of course there 

may be second-order links as larger banks may use to a larger degree complex instruments 

like derivatives). Banks’ size can be viewed as an outcome of past performance and risk 

management i.e. can be primarily linked to ‘outcome variables’. 

An important distinction in this literature is between the business strategy and the business 

model. Specifically, for Magretta (2002) the business model refers to how “the pieces of 

a business fit together” (Magretta 2002, p. 89) while on the other hand the business 

strategy refers to the market competition and how a firm tries to stand out from its peers. 

In general, this literature while paying attention to the definition of the business model 

concept, focuses on the identification part rather than a relation between business models 

and outcome variables e.g. related to performance. 

There are only few studies about the linkage between banks’ business models and their 

performance. Ayadi et al. (2018) investigate the determinants of banks’ migrations across 

business models. They find that relatively low profitability is a driver behind inducing 

banks to change their business model and that the migrating banks perform better 
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compared to their peers after migrating, also in terms of profitability. 

Demiralp et al. (2019) focus on the impacts of negative interest rate policy, specifically 

as regards banks that rely on retail deposits, which is a funding instrument floored at zero. 

They find that negative rates, in combination with the asset purchase programme, have 

incentivised banks to seek higher returns by granting more loans. The business model 

classification in this paper is based on one variable, namely on the reliance to retail 

deposit, specifically high-, medium- and low-retail-deposit-intensity banks are 

distinguished using the 33rd and 66th percentiles of the sample. 

De Haan and Kakes (2018) identify two business models using factor analysis and 15 

bank characteristics as an input set, namely Big investment banks and Retail banks. The 

sample includes 69 EU banks with at least EUR 30 bn total assets. They find that the large 

investment banks suffered mostly during the global financial crisis period (2007-2009) 

while the retail banks were hit mostly during the European debt crisis period (2010-2016). 

Ayadi et al. (2016b) look into how compliance with the Basel regulatory framework has 

impacted banks’ efficiency which is measured using Data Envelopment Analysis (DEA). 

It is found that large banks and banks with higher loan-to-asset ratios are more efficient. 

The sample used comprises 1146 banks across 75 countries spanning the period 1999-

2014. 

The literature reviewed above uses a concept of the business model either consisting of 

some specific aspects of banks’ activities (e.g. funding structure) or defined based on a 

narrow set of input variables. Therefore, there is a risk of mismeasuring banks’ activities 

as the correspondence between some type of activities and the balance sheet items is not 

one-to-one but frequently one-to-many, meaning that one needs to consider more than 

one balance sheet item in order to gauge accurately the extent to which a bank is involved 

in this type of activity.  

For example, one important element behind banks’ classification into business models 

that have been used in all existing studies is defined by the degree to which a bank 

provides ‘lending to the real economy’. It seems straightforward that one should simply 

include a variable like ‘loans to the real economy’ to capture this type of activity. 

However, it can happen that a bank may be financing the real economy via alternative 
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ways e.g. via off-balance sheet items, like loan commitments or by buying debt 

instruments issued by non-financial corporations (NFCs). In such cases, there can be a 

wide discrepancy between the measure of ‘lending to the real economy’ implied by the 

input set and the actual banks’ activities. If the input set includes e.g. all of these three 

forms with which a bank can lend to the real economy i.e. loans, off-balance sheet 

commitments or debt securities, and the methodology is such that all three variables 

comprise a composite variable measuring ‘lending to the real economy’, the issue of 

misspecification can be addressed. 

For example, a look into the balance sheets of two large European banks shows that their 

involvement into real lending would be significantly affected depending on whether off-

balance sheet commitments would be taken into account or not. 

 

Table 1: Comparison of gross loans to the real economy compared to the off-balance sheet commitments 

to real economy agents (Amounts in billion €) for 2018. 

 Gross loans to the real 

economy  

Off-balance sheet 

commitment to real 

economy agents 

Deutsche Bank3 335,4 188,7 

BNP Paribas4 309,8 77,6 

 

Therefore, the classification of such banks into business models, for example whether 

they are considered commercial or investment banks, will be impacted by the way that 

‘lending to the real economy’ is measured. The risk of misclassification will be minimized 

if alternative measures are included in the input set and utilized by the classification 

methodology. 

The measurement of banks’ lending to the real sector banks’ can be also affected by ex-

                                                           
3 https://www.db.com/ir/en/download/Deutsche_Bank_Annual_Report_2018.pdf (p. 108) 
4 https://invest.bnpparibas.com/sites/default/files/documents/ddr2018-gb-bnp_paribas.pdf (p. 361). 

https://www.db.com/ir/en/download/Deutsche_Bank_Annual_Report_2018.pdf
https://invest.bnpparibas.com/sites/default/files/documents/ddr2018-gb-bnp_paribas.pdf
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ante credit risk, in the form of non-performing loans and the concomitant requirement for 

the bank to record provisions for the risky loans. Specifically, due to the fact that loans in 

banks’ balance sheet are recorded in net terms i.e. after provisions have been deducted, 

the variable of loans as used in the literature may underestimate significantly the extent 

to which banks conduct loan-granting relative to their other activities, particularly in 

jurisdictions with high levels of credit risk. Classification results may be consequently 

distorted. This phenomenon could be especially important when classifying banks across 

different countries as there may be a significant country-specific component of credit 

risk5. 

Other types of activities are even more sensitive to the way they are measured. For 

example, the extent of derivatives use, which in existing studies is considered to be a 

defining element of business models, would be assessed differently depending on whether 

carrying amounts or notional values are used or whether asset-side or liability-side values 

are used. These different measures of derivatives can differ substantially across banks, 

also in relative terms. Consequently, the ensuing classification of banks into business 

models will be highly sensitive to the measure of derivatives used. 

These cases exemplify the sensitivity of business model classification that is obtained 

when a narrow set of variables is used. Therefore, there is a strong argument in favour of 

using a granular input set because the detailed information renders the classification more 

robust to mismeasurement. In fact, most existing studies have relied on a narrow input set 

to characterize banks’ business models. 

In addition, in many cases the analysis of the extant literature is purely descriptive as the 

emphasis is on deriving a classification for banks’ business models rather than on 

rigorously investigating the relationship between business models and outcome variables, 

such as performance. In contrast, this study uses a business model classification derived 

using granular data and is robust to the mismeasurement of banks’ activities. 

 

                                                           
5 For example in Greece between end-2009 and end-2016 the amounts of gross loans to the domestic real 

economy remained almost unchanged (from EUR 188 bln to EUR 185 bln), however net loans decreased 

by 20% (from EUR 177 bln to EUR 141 bln) due to much higher provisions according to the Bank of 

Greece statistics on the aggregate balance sheet of Greek credit institutions. 

 



8 
 
 

3. Data and descriptive statistics 
 

We use the business model classification derived in Farnè and Vouldis (2017) for a set of 

365 banks residing in all the 19 Eurozone countries. The sample contains all institutions 

labelled as “Significant Institutions” (SIs) and supervised directly by the ECB but also 

other large institutions (which do not satisfy the criteria set by the ECB, e.g. assets more 

than 30 billion euros, and are not included in the SIs). The proprietary dataset that has 

been used to classify the banks based on the granular breakdown on their activities has a 

reference date of end-2014. The data definitions are harmonised across jurisdictions, 

using IFRS accounting concepts but also definitions provided by the European Banking 

Authority e.g. on credit risk. This is a critical prerequisite of obtaining meaningful results, 

as for example the accounting treatment of derivatives or the concept of non-performing 

loans may differ widely across different parts of the globe. 

Specifically, the banks in our sample are classified to the following four business models. 

First, wholesale funded banks (58 banks) which are usually large banks, mostly granting 

loans and relying on debt for their funding much more than other types of banks (and less 

on deposits from households). These banks also use derivatives much more than the rest. 

Second, securities holding banks (86 banks) have a relatively large securities portfolio 

and cash buffer. Their funding composition comprises mostly deposits. Third, traditional 

commercial banks (77 banks) which are medium-sized and represent the textbook 

prototype of banks as financial intermediaries, having the largest relative amount of loans 

on their asset side and funding themselves mostly with deposits. Fourth, Complex 

commercial banks (108 banks) possess a significant percentage of loans on their asset 

side but also own securities to a significant extent. Their funding consists mostly of 

deposits but to a lesser extent compared to traditional commercial banks while in addition 

these banks make use of derivatives mostly for trading purposes. Finally, 36 ‘outlier’ 

banks were identified which follow idiosyncratic business models. Table 2 presents 

descriptive statistics on the size of the institutions. It can be seen that on average the 

wholesale banks are the largest with a mean size of 137 billion euros. However, there are 

large banks within each cluster, as testified by the maximum bank size that can be found 

within each cluster. Table 3 shows the share of each business model per country. Germany 

possesses the most wholesale banks, while two Baltic countries (Estonia and Latvia) have 
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the relatively highest percentage of securities holding banks. The two types of commercial 

banks are distributed more evenly across countries and their sum percentage is usually 

around 50%. 

Table 2: Descriptive statistics of total assets per business model (billion euros). 

Variable: total 

assets 

Observations Mean Std. dev Min Max 

Wholesale 

funded 

58 137.2 227.2 1.4 1,302.5 

Securities 

holding 

86 48.5 224.6 0.1 1,684.6 

Traditional 

commercial 

77 75.4 243.6 0.1 1,903.1 

Complex 

commercial 

108 71.5 176.0 0.1 1,258.7 

 

Table 3: Share of business models per country. 

Country Wholesale funded Securities holding Traditional commercial Complex commercial Outliers

Austria 23% 32% 32% 9% 5%

Belgium 20% 24% 20% 16% 20%

Cyprus 0% 50% 0% 50% 0%

Germany 38% 4% 13% 46% 0%

Estonia 0% 83% 0% 17% 0%

Spain 9% 30% 21% 25% 15%

Finland 13% 27% 53% 0% 7%

France 21% 8% 46% 8% 17%

Greece 0% 40% 0% 60% 0%

Ireland 14% 0% 43% 14% 29%

Italy 21% 2% 2% 70% 5%

Lithuania 0% 50% 0% 50% 0%

Luxembourg 17% 26% 26% 22% 9%

Latvia 0% 77% 8% 8% 8%

Malta 0% 33% 0% 67% 0%

Netherlands 22% 33% 11% 22% 11%

Portugal 0% 31% 31% 19% 19%

Slovenia 0% 38% 25% 38% 0%

Slovakia 0% 50% 13% 38% 0%  

When looking into the descriptive statistics (see Table 4), it can be seen that wholesale 

funded and securities holding banks seem to exhibit better performance than the more 

traditional business models. Furthermore, the complex commercial banks seem to present 

a consistently lower performance, irrespectively of whether the RoE or the RoA metric is 

used. 

In Figure 1, a scatterplot or the RoA measure of performance against credit risk is shown. 

One could for example see that wholesale banks tend to exhibit somewhat higher returns, 
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however the result is not visually obvious for the other cases. 

Having said that, the descriptive statistics cannot be considered to represent real evidence 

for the existence of differential performance across business models, as they may reflect 

bank- or country-specific factors. Therefore, in the next section we undertake an 

econometric analysis. 

Table 4: Performance and efficiency indicators. 

(a) Return on equity 

 

 

(b) Return on assets 

 

 

 

Figure 1: Scatterplot of return on assets against realised credit risk per business model. The size of the 

dots corresponds to banks’ size. 

 

 

 

Wholesale 

funded 

Securities 

holding

Traditional 

commercial

Complex 

commercial Outliers

mean 4.85% 3.67% 2.64% 0.75% 1.49%

median 5.02%** 4.78%* 4.28%** 3.79%* 5.15%*

std 9.61% 17.73% 6.03% 3.79% 28.01%

c.v. 1.98 4.83 2.29 1.19 18.58

Wholesale 

funded 

Securities 

holding

Traditional 

commercial

Complex 

commercial Outliers

mean 0.37% 0.71% 0.28% 0.07% 1.13%

median 0.33%* 0.4%** 0.31%* 0.24%** 0.48%*

std 0.66% 2.39% 0.48% 1.22% 3.53%

c.v. 1.79 3.38 1.69 16.94 3.13
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4. Econometric analysis 
 

This section presents the results of the econometric analysis on the relationship between 

banks’ business models and performance. The investigation of business model 

differences with respect to performance utilises two alternative measures of banks’ 

performance, namely the RoE and RoA variables.6 The first hypothesis that we would 

like to test is that performance indicators for banks in a specific business model i, where 

 4,3,2,1i ,7 differ with respect to banks following other business models.  

H1(i): Banks following business model i exhibit differential performance compared to 

the banks that do not follow business model i. 

 

This formulation nests four hypotheses, one for each of the identified business models. 

At this point, we remain agnostic whether each model i exhibits higher or lower 

performance and we focus on investigating the existence of evidence for differential 

performance, a hypothesis which can be explained via the mobility barriers concept of 

the strategic groups literature e.g. as in Porter (1979) and the literature which followed. 

Given our aim to test for the existence of differential performance characteristics, we run 

four separate regressions, one for each business model, and include each time a dummy 

variable for a specific business model. In other words, our focus is on whether each of the 

identified business models is associated with different performance outcomes compared 

to all the remaining banks, rather than on making pairwise comparisons across business 

models. 

We perform two baseline estimations and two additional robustness checks. The first 

baseline estimation uses fixed effects and country-level clustering of the error terms while 

the second uses OLS with within-cluster residual correlation. In the next section, the 

                                                           
6 Following e.g. Aebi et al., 2012 and the literature cited therein, we also investigate the results using the 

buy-and-hold returns, as extracted from the S&P Global Market Intelligence database. However, the sample 

in that case is small, consisting in total of 48 observations. Consistently with our findings using RoA and 

RoE, there is empirical evidence that wholesale funded banks exhibit statistically significant higher returns 

compared with the other business models. These results are available upon request. 
7 Here 1=i  refers to wholesale funded banks, 2=i  to securities holding banks, 3=i  to traditional 

commercial banks, and 4=i  to complex commercial banks. 
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robustness checks address the potential endogeneity of business models and explore 

another estimation method namely the step-wise regression. 

We also conduct an econometric investigation whether leverage and regulatory capital 

ratios differ among business models. Specifically, the set of four hypotheses is tested. 

H2(i): Banks following business model i exhibit differential capital ratios compared to 

the banks that do not follow business model i. 

The leverage ratio is defined as the equity-to-assets ratio. We investigate this set of 

hypotheses in order to understand how the different business models are positioned in the 

dimensions of risk and return. 

 

4.1. OLS and fixed effects models 
 

We perform two baseline estimations: one with country fixed effects and country-level 

clustering of the error terms and the second with OLS and country-level clustering of 

residuals. In detail, the OLS model combines country-level variables for the country in 

which bank j is operating, denoted as 𝑍𝑘, and 𝑋𝑗 a vector of bank-specific controls. The 

model can be written as follows: 

 𝑦𝑗,𝑡 = 𝑎0 + 𝑎1𝑍𝑘(𝑗),𝑡−1 + 𝛽𝑋𝑗,𝑡−1 + 𝑐𝟏(𝑖)𝑡−1, +𝑒𝑗,𝑡.     (1) 

In the previous equation, the index 𝑗 spans the different banks in our sample, 𝑗 =

1, … ,365 and 𝑘(𝑗) is a function that maps each bank j to the country in which it is 

operating and its range is within the set {1, … ,19} as our sample includes banks operating 

in 19 countries. Furthermore, 𝑦𝑗 represents the dependent variable measuring 

performance and 𝟏(𝑖) is an indicator variable that shows whether bank 𝑗 has been 

classified as following the business model 𝑖. The model is estimated separately for 𝑖 =

1, … ,4 as each time we aim to estimate the coefficient 𝑐 quantifying the average statistical 

difference of profitability between the banks following the 𝑖-th business model and the 

banks following the three remaining ones. In other words, the coefficient of interest 𝑐, is 

the estimated effect of the business model 𝑖 on bank’s performance. For example, a 

positive coefficient �̂� means that the banks following the business model 𝑖 attain on 

average higher profitability compared to the other banks following the other business 
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models. Finally, 𝑎1 and 𝛽 represent vectors of regression coefficients. The time index t 

represents end-2015 data while the index t-1 the end-2014 data. Finally, 𝑒𝑗,𝑡 represents 

the residual term. 

Given that the banks in our sample operate in different countries, we can plausibly assume 

that there are country-specific shocks and correlation of the residuals within each country. 

In such a case, if the default OLS standard errors are used there is a risk of greatly 

overstating the error precision consequently leading to high t-statistics. We use cluster-

robust standard errors, in order to avoid attributing to business model effects the country-

specific correlation of errors. 

Specifically, the clustering of residuals across countries assumes 

𝐸[𝑒𝑗,𝑡𝑒𝑗∗,𝑡|𝑋𝑗,𝑡−1, 𝑋𝑗∗,𝑡−1] = 0, when 𝑘(𝑗) # 𝑘(𝑗∗) 

𝐸[𝑒𝑗,𝑡𝑒𝑗∗,𝑡|𝑋𝑗,𝑡−1, 𝑋𝑗∗,𝑡−1] # 0, when 𝑘(𝑗) =  𝑘(𝑗∗) 

We use observations for end-2015 i.e. a date which follows the end-2014 reference date 

of the data that were used to define the business models. This time lag is used in order to 

address potential endogeneity with respect both to the definition of the business model 

and the bank-specific determinants. The theoretical justification which underlies our 

choice of variables aims also to address endogeneity caused by omitted variables. 

Additional robustness checks are also used below to address potential endogeneity biases 

with respect to the business model variable utilising instrumental variables estimation. 

In the baseline regressions the lagged business model variable is assumed to be 

exogenous. The argument behind this assumption is that the business model is a feature 

which is slowly and infrequently changing e.g. in the course of one year, and therefore 

there is no reverse causation stemming from the outcome variable. However, migration 

of banks across business models cannot be excluded and one could argue that endogeneity 

may be present. This leads us to further investigate below the potential impact of 

endogeneity. 

Following the literature we include a number of bank-specific variables namely the size 

of the bank, the ratio of deposits to liabilities, the leverage ratio, the past growth of assets 

and income and the market share within its country. (see Albertazzi and Gambacorta 
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2009; Demirgüç-Kunt and Huizinga 1999; Elsas et al., 2010; Laeven and Levine 2007). 

Specifically, we include bank’s size, which could affect performance due to economies 

of scale (or diseconomies of scale), banks’ level of capitalisation, which could also reflect 

country-specific shocks, banks’ market shares, reflecting market power and variables 

measuring banks’ growth of assets and operating income, which control also for the 

country-level macroeconomic conditions.  

Furthermore, we control for bank’s funding structure and therefore we also include the 

ratio of deposits to assets. Lopez et al. (2018) find that the deposit ratio is able to 

differentiate banks as regards their performance in a low rate environment, as banks are 

in general unwilling to charge their retail depositors (Eggertson et al. 2017). As a source 

of funding deposits cost less than issuing debt, therefore they can be expected to positively 

affect profitability.8  

Our specification also remains the same when examining the relationship of business 

models with capital ratios. Gropp and Heider (2010) investigate the drivers of banks’ 

funding structure using a specification which is consistent with their aim to compare the 

determinants of banks’ capital structure with those for non-financial firms. Their 

specification is consistent with that adopted here given the close relationship of their 

variables with those of our adopted specification, the only exception being variables like 

‘collateral’ and ‘dividends’ which are typical for the corporate finance literature.9 We 

have also tested the robustness of the results obtained here to an alternative specification 

which includes profits as an explanatory variable, instead of profit growth, following the 

Gropp and Heider specification. 

So far we have not included cluster-specific fixed effects in the form of a separate 

intercept for each cluster. The corresponding model with country fixed effects and 

                                                           
8 Some bank-specific control variables are also inputs to the classification algorithm. Therefore, we have 

examined the multicollinearity of our baseline model variables by checking the VIF values and in all cases 

they are less than 1.1, therefore multicollinearity can be safely ignored. The absence of significant 

multicollinearity effects can be attributed to the multi-dimensional nature of our business model 

classification methodology. However, multicollinearity would represent an issue for the business model 

classifications that are based on a small number of pre-selected dimensions. Therefore, due to our granular 

approach to business model classification we are able to control for such bank-specific variables which may 

differ within business models and whose omission may have led to omitted variable biases. 
9 We have tested the inclusion of the ‘collateral’ variable in our model, defined as the percentage of ‘high 

quality assets’ to total assets, which did not modify the statistical significance of the business model 

variable.  
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country-level clustering of the error terms can be written as 

𝑦𝑗,𝑡 = 𝑎0,𝑘(𝑗) + 𝛽𝑋𝑗,𝑡−1 + 𝑐𝐼𝑁𝐷(𝑖)𝑡−1 + 𝑒𝑗,𝑡     (2)  

The condition for the residual term 𝑒𝑗,𝑡 remains the same as above. 

In the specification estimated with OLS we include country specific variables such as 

GDP and unemployment measures in order to capture the effects of the macroeconomic 

environment in different time horizons. Concretely, macroeconomic conditions are taken 

into account by including the y-o-y real GDP growth and the 2009-2015 change in 

unemployment, so as to capture both short-run macroeconomic effects and the long-run 

effects of the crisis.10 

 

4.2. Controlling for endogeneity 
 

The results obtained above may be susceptible to biases stemming from potential 

endogeneity or by the use of the specific estimation methods. Therefore, we conduct 

robustness checks based on alternative estimation methods in order to ensure the 

reliability of our results.11  

As discussed, there are arguments pointing to the endogeneity of the business model 

variable, even if lagged instances are used. In other words, it cannot be taken for granted 

that only business models affect outcome variables and that there is no effect in the other 

direction i.e. from outcome variables to business models. The reason is that the lag 

structure used in the previous section may not fully address this issue as the business 

model is a semi-stable characteristic for each bank, which may evolve throughout time 

even though only gradually. One cannot also exclude the presence of unobserved 

variables at the bank level, for example the quality of governance of an institution which 

may have a bearing on its performance.  

The endogeneity issue will be tackled using instrumental variables estimation. We are 

looking therefore for an instrument for bank’s business models that would be a predictor 

of bank’s business model but which would not have a direct effect on their profitability 

                                                           
10 The results are qualitatively similar when we interchange the use of long-run and short-run measures for 

GDP and unemployment or when inflation is also included. 
11 An additional robustness check was to include efficiency as an explanatory variable, consistently with 

the  ‘bad  management’  and  ‘skimping’  hypotheses  of  Berger  and  DeYoung  (1997).  The results are 

qualitatively similar and available upon request. 
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(see Angrist and Pischke 2009). The aim of such an instrument would be to proxy for the 

unobserved institutional features of each jurisdiction which would influence banks’ 

choices of their business models. For example, such features could be the role of a country 

as a financial hub, past regulatory interventions12, propensity of households to take 

mortgage loans.13 Such features would affect banks’ profitability only via their choice of 

business model but not in a direct way. 

This approach is complicated by the fact that it is not clear what the determinants of 

business models are. This is a question which requires further investigation and is not 

addressed in this paper. However, for the purpose of controlling for endogeneity, we 

would like to instrument the business model dummy to ensure that no endogeneity drives 

the results. An aspect which further complicates this issue is that it is not certain that a 

common instrument can be used for all four business models. To address these issues we 

adopt a practical approach in which an instrumental variable that is common to all four 

business variables is used. This instrumental variable is the share of each business model 

within the subsample of banks of that country. Specifically, we use the instrumental 

variable 𝑆𝐻𝐴𝑅𝐸(𝑖)𝑘,𝑡−1 which denotes the percentage of banks following business model 

𝑖 in country 𝑘 in end-2014. We argue that this variable provides a proxy for the 

aforementioned unknown institutional features that determine banks’ business model at 

the country level. First, this instrumental variable is highly correlated to each bank’s 

business model indicator. On the other hand, one can argue that it does not represent a 

direct determinant of each bank’s profitability as it is mainly a proxy variable for country-

level institutional factors. In other words, one could argue that the share of banks 

following a specific business model in a country is unrelated to any unobserved features 

at the bank level.  

In this set-up a relationship between the share of banks in a country that follow a specific 

business model and a bank’s performance is attributed to the relationship between the 

share of banks variable and the bank’s business model variable. In other words, we have 

the exclusion restriction that 𝐶𝑜𝑣(𝑆𝐻𝐴𝑅𝐸(𝑖)𝑘,𝑡−1, 𝑒𝑗,𝑡 ) = 0. Furthermore it can be seen 

                                                           
12 The reference date of our sample (end-2014) corresponds to the inauguration of the Single Supervisory 

Mechanism, meaning that all banks in our sample are under the same regulatory regime. However still there 

could be regulatory interventions of the past which may have shaped banks’ selection of business models. 
13 This analysis of potential endogeneity is at this stage simply a robustness check as there is no available 

literature on the determinants of banks’ business models. 
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in the data that the variable 𝑆𝐻𝐴𝑅𝐸(𝑖)𝑘,𝑡−1 is a strong predictor of 𝐼𝑁𝐷(𝑖)𝑡−1
14.  

A further robustness check is conducted by performing a backward stepwise regression 

estimation. A backward stepwise regression with 20% significance level for removal from 

and 10% for addition to the model is used. 

 

4.3. Results 

 

The results of the OLS and country fixed effects estimations with RoE as the dependent 

variable are presented in Table 5. Furthermore, Table 6 presents the OLS and country 

fixed effects when RoA is used as a measure of performance. Finally, Table 7 presents 

the results of the robustness checks for the RoE performance metric, and Table 8 for the 

RoA. 

 It can be seen in Table 5 that both country- and bank-specific variables turn up to be 

significant predictors of returns. Specifically, there is a persistently statistically 

significant coefficient on unemployment which implies a negative link between 

macroeconomic conditions and banks’ profitability.  Our results show overall a 

statistically significant positive coefficient of banks’ size when RoE is the dependent 

variable. This can be interpreted as reflecting the capability of larger banks to generate 

more profits per unit of capital compared to smaller banks. Other studies such as 

Mergaerts and Vennet (2016) report a negative relationship between size and profitability 

using a sample of banks covering the period 1998-2013. Our sample is different and 

covers the post-crisis European financial landscape, in which a number of crisis-hit banks 

had to be recapitalised and our results reflect the aftermath of this turbulent period. The 

evidence therefore is that in this economic environment and conditional on the other bank-

specific and country-specific variables, the larger banks were able to generate higher 

returns per unit of capital compared to smaller banks. 

The deposits-to-liabilities coefficient is generally positive but not statistically significant. 

The literature on the determinants of banks’ profitability has generally found that 

                                                           
14 We have performed the F-statistics for the instrumental variables, which show that our chosen instrument 

is quite strong (in the sense of being correlated with the potentially endogenous business model variable). 

These results are available upon request.  
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traditional banks relying on interest income and funded with deposits exhibit higher 

profitability (see for example Carbó-Valverde and Rodriguez-Fernández 2007; Stiroh 

2004). On the other hand, this feature is captured in our model by the respective business 

model dummy and this explains the lack of statistical significance.15 In addition, in the 

low interest environment featuring in our sample, the positive relationship found in the 

literature may be weaker due to the downward stickiness of deposit rates. 

The coefficient of the capital ratio is positive and statistically significant, implying that 

better-capitalised banks are able to obtain higher profits. This result is consistent with 

Kok et al. (2015) who examine also a panel of European banks. 

The estimated coefficients relative to the business model dummy provide evidence that 

for two business models there is a relationship between performance and business model 

membership. Specifically, wholesale funded banks exhibit on average higher returns in 

comparison to the banks which follow other business models, while complex commercial 

banks perform systematically worse. These results are robust to the estimation method. 

Furthermore, these results are consistent when RoA is used as a measure of performance, 

as shown in Table 6. Importantly, the results remain robust both to estimation methods 

and to the change in the performance variable. 

The robustness checks in Table 7 and Table 8 do not lead overall to significant reversals 

of the above results. Stepwise regressions preserve statistical significance of the variables 

for wholesale funded banks and complex commercial banks. It should be noted however, 

that in the case of instrumental variable estimations, the statistical significance of the 

coefficient for complex commercial banks indicator is preserved, while this does not 

happen for the wholesale funded banks. Therefore, one could infer that there may be a 

reverse causality mechanism operating, whereby banks are able to adopt the wholesale 

funded business model because they are more profitable. This result is consistent with 

Ayadi and De Groen (2014, p. 43) who find that their ‘wholesale’ banks have performed 

significantly better than the rest during the post-crisis period. 

With respect to the hypothesis of differential capital ratios across banks we use the same 

set of explanatory variables to ensure consistency with our previous investigation, 

                                                           
15 In a specification in which we excluded the business model dummies the deposits to liabilities variables 

turned to be statistically significant. These results are available upon request. 
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excluding of course the equity-to-assets ratio. The lag structure remains as in H1 in order 

to address endogeneity stemming from the bank-specific and macroeconomic variables.  

When the dependent variable is the leverage or the capital ratio, the results also identify 

differences across business models. The macroeconomic conditions, and specifically 

GDP growth, turn out to be consistently a significant driver of leverage with a positive 

sign, implying a positive effect of macroeconomic developments to banks’ capitalisation. 

This result holds irrespectively of whether capitalisation is risk-adjusted or not. 

Furthermore, consistently with both the corporate finance literature for non-banks (e.g. 

Rajan and Zingales, 1995; Brewer III et al., 2008; Gropp and Heider. 2010) and the bank 

capital structure literature emphasising recapitalisation costs (e.g. Peura and Keppo, 

2006) or implicit public subsidies due to systemic risk or economies of scale in 

monitoring their borrowers (Stolz and Wedow, 2011; Lammertjan and Koetter, 2012) we 

find a negative relationship of size (as measured by the market share within each 

jurisdiction) with leverage, but not with risk-based capital. On the other hand, risk-

adjusted capital is negatively related with past growth in income, which points to the fact 

that profitable banks are able to keep lower risk-adjusted capital buffers. 

With respect to the main variables of interest, namely the business model indicators, we 

find consistently statistical significant coefficients for three business models: First, 

wholesale funded banks possess less capital than the other banks, both in accounting and 

in risk-adjusted terms. Second, securities holding banks hold more capital than the other 

banks, again when both capital metrics are used. Finally, the complex commercial banks 

have less capital than the banks following other business model, a result that holds for 

both measures of capital. These results are confirmed when the Tier 1 capital ratio is used 

as a dependent variable instead of the total regulatory capital ratio.16 These results are 

also robust to instrumental variables estimation that controls for endogeneity of the 

business model and when using a stepwise regression (see Table 11 and Table 12). 

Therefore, we find evidence for a statistically significant relationship between capital and 

business models for three out of the four considered business models, a relationship which 

is robust to alternative metrics, specifications and estimation methods. 

                                                           
16 In addition, these results change are very similar when the narrower Tier1 capital ratio is used, instead of 

the total capital ratio. These results are available upon request. 
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Our results are broadly in line with the evidence of the existing literature. Roengpitya et 

al. (2017) examine a global sample of banks from 2005 to 2015 and find that for the sub-

sample of banks in advanced economies, wholesale funded banks exhibit the highest RoE, 

as is the case in our study. The retail banks, corresponding loosely to the traditional 

commercial banks in this paper, attain also a high ranking with respect to performance as 

they are the most effective type of banks in collecting net interest income. These findings 

are very much in line with our results. Mergaerts and Vennet (2016) use a panel of 505 

banks over the period 1998 to 2013 and find that banks with a traditional funding structure 

exhibit on average higher RoE and RoA while, in addition, diversified banks also perform 

better. In that paper, two “factors” are distinguished, corresponding to business models, 

“retail” and “diversification”. They found that in the between dimension both factors have 

a positive relationship with RoA, however only the “diversification” factor has a positive 

effect on RoE. This is also consistent with the results obtained here. Finally, Ayadi et al. 

(2016a) find that their “focused retail” banks have lower RoA than the wholesale banks 

while the reverse is true as regards the RoE. 
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Table 5  

The dependent variable is RoE as observed in 2015. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year change in unemployment until end-2015. The rest of 

the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total assets) refers to the logarithm of bank’s total assets. 

Deposits/liabilities is the ratio of deposits to liabilities. Equity/assets is the ratio of equity to assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in 

income is the yearly growth rate in operating income. Market share is the bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective 

business model indicated by the column label. t-statistics are reported in parentheses. 

Dependent  variable: RoE 

 Wholesale funded banks  

 (Cluster 1) 

Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

GDP growth 0.211 

(0.741) 

 0.203 

(0.702) 

 0.197 

(0.683) 

 0.209 

(0.758) 

 

Unemployment 

change 

-0.255* 

(2.402) 

 -0.256* 

(2.397) 

 -0.262* 

(2.343) 

 -0.234* 

(2.358) 

 

Log (total assets) 0.005 

(1.643) 

0.005  

(1.69) 

0.006* 

(1.846) 

0.006*  

(1.87) 

0.006* 

(2.006) 
0.006*  

(2.09)  

0.006* 

(2.071) 
0.006*  

(2.10)  

Deposits/liabilities 0.032 

(0.994) 

0.030  

(1.01) 

0.031 

(0.924) 

0.032  

(0.94) 

0.034 

(1.003) 
0.042  

(1.38)  

0.029 

(0.939) 
0.031  

(0.98)  

Equity/assets 0.065 

(0.861) 

0.042  

(0.51) 

0.063 

(0.863) 
0.044  

(0.53)  

0.066 

(0.856) 
0.048  

(0.59)  

0.054 

(0.714) 
0.040  

(0.49)  

Growth in assets 0.027 

(0.735) 

0.029  

(0.82) 

0.026 

(0.703) 
0.027  

(0.78)  

0.027 

(0.748) 
0.030  

(0.94)  

0.026 

(0.697) 
0.028  

(0.801)  

Growth in income 0.008 

(0.794) 

0.008  

(0.76) 

0.008 

(0.697) 
0.008  

(0.65)  

0.008 

(0.745) 
0.008  

(0.74)  

0.008 

(0.711) 
0.008  

(0.65)  

Market share -0.055 

(1.220) 

-0.006  

(0.13) 

-0.065 

(1.422) 
-0.014  

(0.31)  

-0.068 

(1.540) 
-0.015  

(0.32)  

-0.059 

(1.350) 
-0.014  

(0.30)  

Business model 

dummy 

0.021** 

(3.188) 

0.020***  

(3.55) 

0.002 

(0.174) 
0.001  

(0.09)  

-0.007 

(0.823) 
-0.018**  

(2.49)  

-0.066* 

(2.164) 
-0.066  

(1.77)  
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Constant -0.076 

(0.762) 

-0.075  

(0.76) 

-0.104 

(0.912) 
-0.103  

(0.90)  

-0.107 

(1.010) 
-0.114  

(1.09)  

-0.092 

(0.944) 
-0.100  

(0.99)  

Observations 313 313 313 313 313 313 313 313 

R-squared 0.14 0.10 0.14 0.09 0.14 0.10 0.14 0.11 
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Table 6  

The dependent variable is RoA as observed in 2015. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year change in unemployment until end-2015. The rest 

of the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total assets) refers to the logarithm of bank’s total assets. 

Deposits/liabilities is the ratio of deposits to liabilities. Equity/assets is the ratio of equity to assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in 

income is the yearly growth rate in operating income. Market share is the bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective 

business model indicated by the column label. t-statistics are reported in parentheses. 

Dependent  variable: RoA 

 Wholesale funded banks (Cluster 1) Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

GDP growth 0.025 

(1.03) 

 0.024 

(1.00) 

 0.024 

(0.98)   

 0.025  

(1.04) 

 

Unemployment 

change 

-0.021** 

(2.703) 

 -0.021* 

(2.71) 

 -0.021**  

(2.61) 

 -0.019**  

(2.60) 

 

Log (total assets) 0.000 

(0.746) 
0.000  

(0.46)  

0.000 

(1.03) 
0.000  

(0.81)  

0.000  

(1.12) 

0.000  

(0.91)  

0.000  

(1.11) 
0.000  

(1.10)  

Deposits/liabilities 0.004 

(1.304) 
0.004  

(1.27)  

0.004 

(1.22) 
0.004  

(1.18)  

0.004  

(1.29) 
0.005  

(1.61)  

0.004  

(1.23) 
0.004*  

(1.80)  

Equity/assets 0.019** 

(2.112) 
0.017*  

(1.82)  

0.019** 

(2.10) 
0.018*  

(1.85)  

0.019**  

(2.11) 
0.018*  

(1.91)  

0.019*  

(2.01) 
0.018***  

(3.54)  

Growth in assets 0.001 

(0.307) 
0.001  

(0.49)  

0.001 

(0.27) 
0.001  

(0.44)  

0.001  

(0.28) 
0.002  

(0.54)  

0.001  

(0.25) 
0.001  

(0.36)  

Growth in income 0.001 

(0.944) 
0.001  

(1.04)  

0.001 

(0.85) 
0.001  

(0.89)  

0.001  

(0.90)  

0.001  

(1.02)  

0.001  

(0.87) 
0.001  

(1.09)  

Market share -0.001 

(0.348) 
0.004  

(1.03)  

-0.002 

(0.54) 
0.003  

(0.84)  

-0.002  

(0.61) 
0.003  

(0.85)  

-0.002  

(0.45)  

0.000  

(0.11)  
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Business model 

dummy 

0.002*** 

(4.576) 
0.002***  

(4.99)  

0.000 

(0.12) 
0.000  

(0.12)  

-0.000  

(0.45) 
-0.001  

(1.71)  

-0.001**  

(2.10) 
-0.001*  

(1.65)  

Constant -0.003 

(0.395) 

-0.002  

(0.23) 

-0.006 

(0.57) 

-0.005  

(0.44) 

-0.006  

(0.63) 
-0.005  

(0.55)  

-0.005  

(0.54)  

-0.003  

(0.60)  

Observations 313 313 314 314 314 314 314 314 

R-squared 0.16 0.13 0.15 0.12 0.15 0.13 0.16 0.12 
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Table 7  

The dependent variable is RoE as observed in 2015. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year change in unemployment until end-2015. The rest of 

the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total assets) refers to the logarithm of bank’s total assets. 

Deposits/liabilities is the ratio of deposits to liabilities. Equity/assets is the ratio of equity to assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in 

income is the yearly growth rate in operating income. Market share is the bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective business 

model indicated by the column label. t-statistics are reported in parentheses. For each business model regression, the first column presents results with an instrumental variables estimation while 

the second column with a backward stepwise approach. 

Dependent  variable: RoE  

Robustness checks 

 Wholesale funded banks 

(Cluster 1) 

Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 IV GMM Stepwise IV GMM Stepwise IV GMM Stepwise IV GMM Stepwise 

GDP growth 0.101  

(0.34)  

 0.222  

(1.10)  

 0.224  

(0.99)  

 0.227  

(1.10)  

 

Unemployment 

change 
-0.430*  

(1.88)  

-0.272**  

(2.74) 
-0.240  

(3.49)***  

-0.277**  

(2.75) 
-0.229***  

(3.55)  

-0.277**  

(2.75) 
-0.186***  

(2.68)  

-0.250**  

(2.68) 

Log (total assets) -0.004  

(0.20)  
 

0.007  

(2.50)**  

0.004  

(1.73) 

0.004*  

(1.69)  

0.004  

(1.73) 

0.006**  

(2.56)  

0.003  

(1.49) 

Deposits/liabilities -0.012  

(0.33)  
 

0.030  

(1.51)  
 

0.010  

(0.39)  
 

0.024  

(1.11)  
 

Equity/assets 0.076  

(0.72)  
 

0.056  

(0.83)  
 

0.049  

(0.72)  
 

0.034  

(0.49)  
 

Growth in assets 0.180**  

(2.09)  
 

0.028  

(0.73)  
 

0.020  

(0.44)  
 

0.024  

(0.61)  
 

Growth in income 0.002  

(0.06)  
 

0.007  

(0.67)  
 

0.008  

(0.81)  
 

0.008  

(0.78)  
 

Market share 0.076  

(0.39)  
 

-0.077  

(1.71)*  

-0.050  

(1.41) 

-0.036  

(0.95)  

-0.050  

(1.41)  

-0.050  

(1.38)  
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Business model 

dummy 
0.128  

(0.35) 

0.025***  

(3.42) 

0.016  

(0.53) 
 

0.054  

(0.56) 
 

-0.047***  

(2.97) 

-0.017*  

(1.98) 

Constant 0.129  

(0.28)  

0.057  

(8.27)***  

-0.129  

(1.55)  

-0.026  

(0.52) 

-0.049  

(0.71)  

-0.026  

(0.52) 

-0.074  

(1.13)  

-0.008  

(0.17) 

Observations 313 313 313 313 313 313 313 313 

R-squared  0.13  0.14  0.14  0.13 
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Table 8  

The dependent variable is RoA as observed in 2015. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year change in unemployment until end-2015. The rest of 

the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total assets) refers to the logarithm of bank’s total assets. 

Deposits/liabilities is the ratio of deposits to liabilities. Equity/assets is the ratio of equity to assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in 

income is the yearly growth rate in operating income. Market share is the bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective business 

model indicated by the column label. t-statistics are reported in parentheses. For each business model regression, the first column presents results with an instrumental variables estimation while 

the second column with a backward stepwise approach. 

Dependent  variable: RoA  

Robustness checks 

 Wholesale funded banks 

(Cluster 1) 

Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 IV 

GMM 

Stepwise IV GMM Stepwise IV GMM Stepwise IV GMM Stepwise 

GDP growth 0.030  

(0.47)  

 0.025  

(1.30)  

 0.025  

(0.85)  

 0.026  

(1.28)  

 

Unemployment 

change 
-0.020  

(1.23)  

-0.024***  

(3.30) 
-0.020***  

(3.98) 

-0.024***  

(3.22) 
-0.014  

(0.39)  

-0.024***  

(3.22) 
-0.016***  

(2.86) 

-0.022***  

(3.25) 

Log (total assets) -0.000  

(0.06)  
 

0.000  

(1.37)  
 

-0.000  

(0.09)  
 

0.000  

(1.36)  
 

Deposits/liabilities 0.004  

(1.15)  

0.004  

(1.48) 

0.004**  

(2.18)  
 

-0.002  

(0.06)  
 

0.003*  

(1.78)  
 

Equity/assets 0.020*  

(1.81)  

0.018**  

(2.24) 

0.019**  

(2.30)  

0.015  

(1.74)* 

0.016  

(0.86)  

0.015  

(1.74)* 

0.017**  

(1.99)  

0.014  

(1.65) 

Growth in assets 0.001  

(0.22)  
 

0.001  

(0.27)  
 

-0.001  

(0.10)  
 

0.001  

(0.19)  
 

Growth in income 0.001  

(0.61)  
 

0.001  

(0.74)  
 

0.001  

(0.63)  
 

0.001  

(0.84)  
 

Market share 0.003  

(0.06)  
 

-0.003  

(0.70)  
 

0.005  

(0.14)  
 

-0.001  

(0.28)  
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Business model 

dummy 
0.012  

(0.10) 

0.002***  

(3.49) 

0.001  

(0.33) 
 

0.014  

(0.20) 
 

-0.004***  

(2.67) 

-0.001*  

(1.76) 

Constant 0.009  

(0.06)  

0.001  

(0.48) 

-0.007  

(0.92)  

0.004***  

(4.25) 

0.008  

(0.12)  

0.004***  

(4.25) 

-0.003  

(0.58)  

0.005***  

(4.71) 

Observations 
313 313 314 314 314 314 314 314 

R-squared 
 0.14  0.12  0.12  0.13 
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Table 9  

The dependent variable is the leverage ratio as observed in 2015, defined as the equity to assets ratio. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year 

change in unemployment until end-2015. The rest of the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total 

assets) refers to the logarithm of bank’s total assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in income is the yearly growth rate in operating 

income. Market share is the bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective business model indicated by the column label. T-

statistics are reported in parentheses. 

Dependent  variable: Leverage ratio 

 Wholesale funded banks  

(Cluster 1) 

Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

GDP growth 0.340**  

(2.26)  

 0.363**  

(2.19)  

 0.356**  

(2.23)  

 0.360**  

(2.41)  

 

Unemployment 

change 
0.042  

(0.72)  

 0.063  

(1.15)  

 0.042  

(0.63)  

 0.060  

(0.97)  

 

Growth in assets -0.022  

(0.64)  

-0.035  

(1.20)  

-0.019  

(0.57)  

-0.031  

(1.09)  

-0.021  

(0.61)  

0.034  

(1.17)  

-0.022  

(0.68)  

-0.033  

(1.26)  

Growth in income 0.003  

(0.55)  

0.004  

(0.85)  

0.002  

(0.34)  

0.003  

(0.51)  

0.004  

(0.62)  

0.005  

(0.93)  

0.004  

(0.57)  

0.004  

(0.74)  

Market share -0.022  

(0.68)  

-0.066*  

(2.02)  

-0.028  

(0.82)  

-0.064*  

(1.93)  

-0.025  

(0.74)  

-0.070**  

(2.11)  

-0.020  

(0.59)  

-0.067*  

(2.05)  

Business model 

dummy 
-0.016***  

(3.20)  

-0.009**  

(2.23)  

0.017**  

(2.52)  

0.016*  

(1.99)  

-0.007  

(1.07)  

0.006  

(0.89)  

-0.010**  

(2.22)  

-0.013**  

(2.32)  

Constant 0.096***  

(4.44)  

0.104  

(5.41)***  

0.087***  

(5.13)  

0.096***  

(10.10)  

0.095***  

(4.52)  

0.104***  

(4.20)  

0.096***  

(9.02)  

0.106***  

(4.49)  

Observations 316 316 316 316 316 316 316 316 
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R-squared 0.20 0.27 0.20 0.23 0.20 0.23 0.21 0.25 
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Table 10  

The dependent variable is the total regulatory capital ratio as observed in 2015. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year change in unemployment 

until end-2015. The rest of the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total assets) refers to the 

logarithm of bank’s total assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in income is the yearly growth rate in operating income. Market share 

is the bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective business model indicated by the column label. T-statistics are reported in 

parentheses. 

Dependent  variable: Total regulatory capital ratio 

 Wholesale funded banks (Cluster 1) Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

OLS Country fixed 

effects 

GDP growth 1.015***  

(3.39)  

 1.038***  

(3.47)  

 1.026***  

(3.26)  

 1.034***  

(3.68)  

 

Unemployment 

change 
-0.040  

(0.49)  

 -0.011  

(0.15)  

 -0.047  

(0.53)  

 -0.016  

(0.20)  

 

Growth in assets -0.022  

(0.54)  

-0.044  

(1.03)  

-0.019  

(0.48)  

-0.040  

(0.98)  

-0.020  

(0.49)  

-0.041  

(0.97)  

-0.023  

(0.54)  

-0.043  

(1.01)  

Growth in income -0.012***  

(2.98)  

-0.010*  

(2.09)  

-0.014***  

(3.10) 

-0.012**  

(2.38)  

-0.012***  

(2.97)  

-0.009*  

(1.94)  

-0.012**  

(2.87)  

-0.010**  

(2.11)  

Market share 0.008  

(0.11)  

0.001  

(0.01)  

-0.000  

(0.01)  

0.002  

(0.02)  

0.001  

(0.02)  

-0.004  

(0.06)  

0.011  

(0.16)  

-0.002  

(0.03)  

Business model 

dummy 
-0.014*  

(1.86)  

-0.014*  

(1.92)  

0.024***  

(2.56)  

0.021*  

(2.00)  

-0.023**  

(2.24)  

-0.024**  

(2.09)  

-0.014*  

(1.87)  

-0.012*  

(1.84)  

Constant 0.160***  

(6.11)  

0.179***  

(5.50)  

0.149***  

(5.20)  

0.170***  

(4.90)  

0.163***  

(5.85)***  

0.184***  

(4.24)  

0.161  

(6.49)***  

0.181***  

(5.92)  

Observations 
312 312 312 312 312 312 312 312 

R-squared 
0.22 0.15 0.22 0.15 0.22 0.15 0.22 0.15 
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Table 11  

The dependent variable is the leverage ratio as observed in 2015, defined as the equity to assets ratio. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year 

change in unemployment until end-2015. The rest of the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total 

assets) refers to the logarithm of bank’s total assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in income is the yearly growth rate in operating 

income. Market share is the bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective business model indicated by the column label. t-

statistics are reported in parentheses. For each business model regression, the first column presents results with an instrumental variables estimation while the second column with a backward 

stepwise approach. 

Dependent  variable: Leverage ratio 

Robustness checks 

 Wholesale funded banks (Cluster 

1) 

Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 IV GMM Stepwise IV GMM Stepwise IV GMM Stepwise IV GMM Stepwise 

GDP growth 0.211  

(1.52)  

0.264**  

(2.17) 
0.330*  

(1.86)  

0.252*  

(1.91) 
0.316**  

(2.06)  

0.278**  

(2.29) 
0.318**  

(2.11)  

0.264  

(2.14)** 

Unemployment 

change 
0.000  

(0.01)  

 0.061  

(1.20)  

 0.021  

(0.29)  

 0.035  

(0.46)  

 

Growth in assets -0.043  

(1.19)  
 

-0.034  

(1.25)  
 

-0.040  

(1.55)  
 

-0.040  

(1.63)  
 

Growth in income -0.002  

(0.22)  
 

-0.003  

(0.43)  
 

0.001  

(0.15)  
 

0.001  

(0.11)  
 

Market share -0.023  

(0.72)  
 

-0.039  

(1.24)  
 

-0.028  

(1.02)  
 

-0.026  

(0.89)  
 

Business model 

dummy 
-0.096***  

(3.55) 

-0.016***  

(3.41) 

0.040**  

(2.44) 

0.016**  

(2.39) 

-0.000  

(0.03) 
 

-0.009  

(0.74) 

-0.009*  

(1.87) 

Constant 0.103***  

(5.53) 

0.092***  

(30.56) 

0.075***  

(4.69)  

0.086***  

(25.40) 

0.090***  

(7.59) 

0.090***  

(31.17) 

0.092***  

(6.86) 

0.093***  

(28.96) 

Observations 316 316 316 316 316 316 316 316 
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R-squared  0.25  0.26  0.23  0.25 

Table 12  

The dependent variable is the total regulatory capital ratio as observed in 2015. Real GDP growth is the y-o-y growth in end-2015. Unemployment change is the 6-year change in unemployment 

until end-2015. The rest of the bank-specific variables are as observed on end-2014 except from the growth rates which refer to yearly rates by end-2015. Log (total assets) refers to the logarithm 

of bank’s total assets. Growth in assets is the yearly growth rate in total assets, from 2014Q4 to 2015Q4. Growth in income is the yearly growth rate in operating income. Market share is the 

bank’s share in total assets in the country. The business model dummy is one if the bank belongs to the respective business model indicated by the column label. t-statistics are reported in 

parentheses. For each business model regression, the first column presents results with an instrumental variables estimation while the second column with a backward stepwise approach. 

Dependent  variable: Total regulatory capital ratio 

Robustness checks 

 Wholesale funded banks 

(Cluster 1) 

Securities holding  

(Cluster 2) 

Traditional commercial 

(Cluster 3) 

Complex commercial 

(Cluster 4) 

 IV GMM Stepwise IV GMM Stepwise IV GMM Stepwise IV GMM Stepwise 

GDP growth 0.999***  

(2.94)  

1.085***  

(4.73) 

1.042***  

(3.11)  

1.057***  

(4.51) 

1.030***  

(3.08)  

1.099***  

(4.43) 

1.038***  

(3.14)  

1.073***  

(4.91) 

Unemployment 

change 
-0.042  

(0.64)  

 0.003  

(0.04)  

 -0.038  

(0.56)  

 0.007  

(0.10)  

 

Growth in assets -0.023  

(0.60)  
 

-0.017  

(0.48)  
 

-0.022  

(0.56)  
 

-0.023  

(0.62)  
 

Growth in income -0.013  

(1.54)  

-0.015**  

(2.84) 

-0.016  

(1.86)*  

-0.016***  

(3.20) 

-0.012  

(1.44)  

-0.014**  

(2.86) 

-0.013  

(1.48)  

-0.014**  

(2.79) 

Market share 0.008  

(0.17)  
 

-0.004  

(0.09)  
 

0.006  

(0.13)  
 

0.016  

(0.31)  
 

Business model 

dummy 
-0.028  

(0.67) 

-0.014*  

(1.88) 

0.037*  

(1.69) 

0.024**  

(2.78) 

-0.002  

(0.08) 

-0.023**  

(2.25) 

-0.030*  

(1.82) 

-0.014*  

(1.92) 

Constant 0.162***  

(5.18)  

0.154***  

(19.21)  

0.144***  

(5.18) 

0.145***  

(18.79) 

0.159***  

(5.54) 

0.157***  

(17.06) 

0.164***  

(11.43)  

0.157***  

(17.11) 
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Observations 
312 312 312 312 312 312 312 312 

R-squared 
 0.17  0.15  0.16  0.16 

 

 

 

 

 



 

4.4. Discussion 
 

Our results provide evidence that securities holding banks hold on average more capital 

compared to the other banks, while the complex commercial banks and wholesale banks hold 

on average the lowest amount of capital. In addition, our econometric analysis has provided 

evidence that wholesale banks exhibit the highest performance while the complex commercial 

banks the worst, on average. These results can be combined with the econometric analysis 

presented in Farnè and Vouldis (2019) in order to locate the different banks’ business model 

into a risk-performance axis.  

Specifically, the econometric investigation in Farnè and Vouldis (2019) provides empirical 

evidence of a relationship between the credit risk in the loan portfolio and the choice of the 

business model. It is found that traditional commercial banks present significantly lower credit 

risk compared to the other business models. In addition, securities holding banks are 

characterized by higher credit risk. These results prove to be largely robust to alternative 

specifications and when controlling for the endogeneity of the business model. 

When these two sets of results are combined, one can get the assessment of banks’ business 

models presented in Figure 2. Specifically, wholesale banks are placed on a high risk – high 

performance position, given the results of the current paper on their capital levels and their 

performance. The traditional commercial banks are placed on a low risk – medium performance 

position, based on the results of Farnè and Vouldis (2019) regarding their low credit risk. We 

place this set of banks in the middle of the performance axis as our econometric analysis does 

not find a statistically significant difference of the performance metrics characterising 

traditional commercial banks from the rest of banks. As regards the securities holding banks, 

their performance is not statistically different from the average, based on the results obtained 

here. On the other hand, we have found in this paper that they hold relatively high amount of 

capital but they also exhibit relatively high credit risk (based on the evidence of Farnè and 

Vouldis 2019), therefore we place these banks in a medium risk – medium performance 

position. Finally, the complex commercial banks are placed on a low performance – high risk 

position, based again on the combined results of this paper and Farnè and Vouldis (2019). 

 

  



 

Figure 2: Risk-performance characteristics per business model. The classification is based on the econometric 

analysis of the current paper combined with the results of Farnè and Vouldis (2019).  

 

There are of course caveats to this assessment, most importantly that it corresponds to a 

snapshot in time, at the end-2014, so a time dimensional extension of this analysis could be 

conditioned on changes in the macroeconomic conditions. However, according to our 

knowledge, this is the first such assessment of business models on the risk-return plane that is 

backed by econometric analysis and not simply by descriptive statistics. 

 

5. Discussion and conclusion 
 

The present study is the first one that makes use of a business model classification derived using 

an exceptionally granular data set on European banks, in order to investigate how banks’ 

business models impact on banks’ capital and performance. The proposed instrumental 

variables approach allows to address potential endogeneity issues, like the ones arising from 

the ability of a bank to adopt a business model due to a specific profitability or risk profile.  

We find evidence that wholesale funded banks exhibit higher performance than the other 

business models, while holding less capital and employing more leverage compared to other 

business models. On the other hand, the complex commercial business model seems to perform 

worse than the rest as they possess relatively low amounts of capital and exhibit high leverage. 

In addition, it is found that securities holding banks have on average higher amounts of capital 

compared to the remaining banks. When the above results are combined with existing literature, 

one could reach the conclusion that the two most effective business models are the traditional 



 

commercial banks, which exhibit modest returns with low risk, and the high-performing but 

risky wholesale funded banks. 

The analysis presented is based on the end-2014 state of the largest European banks, thus 

reflecting the post-crisis environment and especially the recapitalisations and increases in credit 

risk that have taken place since the outbreak of the European sovereign debt crisis. Therefore, 

the extension of our analysis in the time dimension would be of great interest so as to examine 

whether these results hold more generally during the other phases of the business cycle. 
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