Universidad Pablo de Olavide (Esparia)

Revista de Métodos Cuantitativos para la Economia y la Empresa,

numero 37,2024

ISSN: 1886-516X

DOI: 10.46661/rev.metodoscuant.econ.empresa.8172

Seccion: ARTICULOS

Recibido: 31-05-2023 —
Aceptado: 23-10-2023

Publicado in press: 29-02-2024 Revista de Métodos

Publicado: 00-00-0000 Cuantitativos para la
Paginas:1-19 Economia y la Empresa

Rentabilidad de los Bancos Comerciales en Portugal y
Espafia: Un modelo de Andlisis de Datos de Panel

Profitability of Commercial Banks in Portugal and Spain: A
Panel Data Analysis Model

Marco Amaral

Instituto Politécnico do Cavado e do Ave (Portugal)
https://orcid.org/0000-0001-5014-3323
mamaral@ipca.pt

RESUMEN

El sistema bancario portugués y espafol, en el marco de la crisis econébmica y
financiera sufrid una reduccién significativa de la rentabilidad de su negocio
bancario. Teniendo en cuenta el problema de la rentabilidad en el sector bancario
a nivel mundial, algunos estudios han sido cada vez mdés destacados tanto en el
mundo académico como en el mercado financiero. Asi, este trabajo tiene como
objetivo analizar los determinantes de la rentabilidad bancaria de los bancos que
operan en dos sistemas financieros diferentes, Portugal y Espanfa, para los periodos
de 2014 a 2019. Para obtener los resultados, se utilizd un modelo de andlisis de datos
de panel que combina datos de seccién transversal (bancos) y de serie temporal
(afios), obteniendo un panel fuertemente equilibrado. A continuacidn, se utilizaron
modelos de regresion lineal multiple y fue posible identificar el riesgo de crédito, la
solvencia y la eficiencia operativa como los principales factores explicativos de la
rentabilidad bancaria. Finalmente, los resultados muestran que los altos indicadores
de riesgo de crédito y eficiencia operativa de estos bancos tienen una influencia
negativa significativa en su rentabilidad. A su vez, los indicadores de solvencia mdas
robustos tienen un dominante significativo positivo en la rentabilidad de los bancos.
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ABSTRACT

The Portuguese and Spanish banking system, in the framework of the economic
and financial crisis suffered a significant reduction in the profitability of its banking
business. Taking into consideration the problem of profitability in the banking sector
at a global level, some studies have been increasingly highlighted both in academia
and in the financial market. Thus, this paper aims to analyze the determinants of
banking profitability of banks operating in two different financial systems, Portugal
and Spain, for the periods from 2014 to 2019. To obtain the results, we used a panel
data analysis model that combines cross-section (banks) and time-series (years)
data, obtaining a strongly balanced panel. Multiple linear regression models were
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then used and it was possible to identify credit risk, solvency and operational
efficiency as the main factors explaining bank profitability. Finally, the results show
that the high credit risk and operational efficiency indicators of these banks have
a negative significant influence on their profitability. In turn, more robust solvency
indicators have a positive significant dominant on bank’s performance.
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1. INTRODUCTION

In 2007, when the subprime crisis and the global financial crisis broke out, Portuguese and Spa-
nish banks had excellent financial performance levels for their profitability indicators, providing
a return on equity, measured by RoE (Return on Equity), of around 20.0%, as well as a return on
assets, measured by RoA (Return on Assets), of over 1%. However, the effect of the global finan-
cial crisis, later aggravated from 2010 by the emergence of the sovereign debt crisis - “euro
crisis”, which led to a series of financial assistance programmes (the Programme) to euro area
countries (2010, Greece and Ireland; 2011, Portugal; 2012 Spain; and 2013 Cyprus), showed that the
banking systems considered in this study (Portugal and Spain) were highly vulnerable to adver-
se economic contexts.

Among the various difficulties pointed out to the Portuguese and Spanish banking sector during
this period, of particular note is the significant deterioration in the levels of profitability of the
credit institutions of these two banking systems, which currently continue to be relatively low
compared with the past (in 2019, RoE at levels below 8.0% and RoA at levels below 1.0%). For the
authors Maudos (2012) and Costa (2016), this result essentially derives from four major problems
conditioning the profitability of the banks under analysis, namely related with:

i) alarge volume of non-performing assets, i.e, assets that do not generate income,
especially non-performing loans (NPL);

ii) a significant part of assets that generate income, with emphasis on the exa-
cerbated portfolios of mortgage loans with very low interest rate spreads and with
long-term maturities;

iii) sustainability of the financial margin in significant reduction in a context of low
interest rates; and

iv) the structure of banks’ operating costs in relation to the new business volume,
leading to a deterioration of efficiency ratios (cost-to-income).

The aim of this paper is to analyze the determinants explaining the profitability of the seven
largest commercial banks in the Portuguese and Spanish banking system, for the period from
2014 to 2019. To achieve this objective, we used the non-consolidated balance sheet data of the
banks in the sample, which were obtained from the annual reports. For the purpose of analyzing
the profitability of Portuguese and Spanish commercial banks, two indicators of bank profitabili-
ty and related to financial ratios of the banks’ activity were used. These ratios allow working with
a significant number of variables such as costs, revenues, loans, deposits, assets, capital, among
others and relate them to their respective performance indicators, measured by RoA and RoE.
Specifically, we strive to answer a set of questions that allow us to validate the level of profitabi-
lity of two banking systems and to identify the divergences that exist between bank profitability
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and the internal characteristics of banks, such as: size, loans, credit risk, liquidity, solvency, ope-
rating efficiency and revenue diversification.

In this sense, it is expected that this study will provide strong contributions to research in this
thematic areq, essentially by analyzing the profitability of banking institutions in two distinct
financial systems, thus allowing a portrait of the reality of Portuguese and Spanish banking, as
well as to contribute to the teachings of bank profitability focused on its internal determinants.

The final document of this work is structured as follows, in addition to the first introductory sec-
tion, a second section is presented concerning the literature review, offering a brief review of the
existing literature in this area, with emphasis on the evidence of similar studies. Subsequently,
the third point concerning the sample and methodology is presented, in which the methodology
adopted in the research is described, presenting in a first stage, the sample and the statistical
data treatment, moving on to the specification of the econometric model adopted and ending
with the results obtained and their discussion. Finally, the fourth point is presented, the conclu-
sion of the study, which reflects on the main conclusions of this research, as well as the main
limitations of the study.

2. THEORETICAL FRAMEWORK AND HYPOTHESES TO BE TESTED

This section presents the theoretical framework of this study in order to ensure and substantia-
te the purposes of the work carried out, as well as the development of hypotheses to be tested
through the hypotheses formulated for this purpose.

2.1 Literature review

There are several works that relate measures of financial performance of banks, namely, as to the
determinants of profitability of credit institutions. Analyzing the literature for the banking market
on bank profitability, the works carried out by authors such as Bourke (1989), Athanasoglou et al.
(2008), Dietrich and Wanzenried (2011), Trujillo-Ponce (2013), Carvalho and Ribeiro (2016), Bikker
and Vervliet (2018), Mota et al. (2019) and Pires et al. (2021), use as main indicators to measure the
results and benchmark their assessments, the Return on Assets (RoA) and Return on Equity (RoE).
To ensure the purposes of the present study, a set of data in different environments from seve-
ral authors was analyzed. Thus, it was possible to distinguish some studies to the extent that the
results obtained are distinct, but despite presenting mixed associated relationships, they keep in
common combinations of internal and external determinants to explain bank profitability.

An earlier study by Bourke (1989) was among the first to directly relate bank profitability, as mea-
sured by RoA, with specific determinants of banking activity, either at the individual bank level
through internal factors such as liquidity, capital and leverage, or at the industry/sector level
through internal factors such as bank ownership and concentration. From the results obtained,
the authors concluded that concentration has a significantly positive effect in explaining bank
profitability, in contrast, capital and liquidity show a negative relationship with profitability.

In Europe, Athanasoglou et al. (2008) analyzed in light of the recent economic recession the
profitability of Greek commercial banks, as measured by RoA and RoE, for the period 1985 to
2001. These authors performed the most popular decomposition of the determinants of bank
profitability by adopting three categories of factors that explain bank profitability. First, through
bank-specific factors, using variables such as size, capital, credit risk, loans, revenue diversifica-
tion, bank type and efficiency and concluded a significant positive effect for the capital variable
and a significant negative effect for the credit risk variable, while the results for bank size were
insignificant. In a second category of determinants of bank profitability, they adopted industry/
sector specific factors such as ownership and bank concentration and concluded that there is
no clear relationship between industry concentration and bank profitability. Finally, in the third
category of determinants, they addressed the macroeconomic environment (external factors)
focusing on the economic growth variable measured by GDP — Gross Domestic Product. The
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authors concluded that strong economic growth combined with higher interest rates is likely to
increase bank profitability.

Dietrich and Wanzenried (2011), in a study in the European zone, namely for Swiss banks, adop-
ted three measures of bank profitability (RoA, RoE and NIM - Net Interest Morgin), using a set of
explanatory variables of internal factors (operating efficiency, funding costs, leverage, deposits,
loans and revenue diversification) and external factors (GDP and a dummy variable for the fi-
nancial crisis). From the results obtained, the authors concluded that the independent variables
efficiency, funding costs, leverage and financial crisis have a negative effect on bank profita-
bility, while the independent variables loans, deposits, revenue diversification and GDP have a
positive effect on bank profitability.

In the same line of research, but now for a study in Spain, the author Trujillo-Ponce (2013), analy-
zed banks’ profitability (RoA and RoE) through a set of internal factors (capital, loans, size, re-
venue diversification) and external factors (GDP and inflation). The study concluded that in the
case of the Spanish banking sector, revenue diversification shows a negative relationship with
bank profitability, while the remaining variables show a significant positive relationship, with the
exception of the size variable which is insignificant.

On the other side of the continent, namely in the US banking system, the study of the authors
Bikker and Vervliet (2018), for the years 2001 to 2015, allowed considering an analysis of the pe-
riod before and after the financial crisis. The work developed by the authors aims to explore
the relationship between bank profitability and the economic environment of low interest rates.
The sample includes a panel data set for 3,582 commercial and savings banks, and measures
of profitability such as RoA, RoE, NIM and Profit were used. As determinants, the authors selec-
ted a set of bank-specific variables (size, loans, capital, credit risk and revenue diversification)
and macroeconomic variables (GDP, inflation and interest rates). From the results obtained, the
authors concluded that variables such as loans capital and size have the significant positive
effect on bank profitability, in contrast, the credit risk variable has a negative effect and the
macroeconomic variables GDP and inflation were found to be insignificant in explaining bank
profitability. Finally, the authors confirm that partially, the environment of low interest rates hurt
banks’ profitability and crush the net interest margin.

In Portugal, two recent studies by authors Carvalho and Ribeiro (2016) and Mota et al. (2019), were
analyzed in periods occurring at different times in the Portuguese banking sector, i.e., between
2002 and 2012 and between 2006 and 2016, respectively. The authors based on bank profitability
metrics (RoA, RoE and NIM), were able to obtain mixed results on the determinants explaining
bank profitability. Thus, variables such as credit risk and leverage showed a significant negative
effect on bank profitability for both studies. In turn, the banking concentration variable presents
an opposite effect between the studies, while for the authors Carvalho and Ribeiro (2016) the
concentration variable have a significant positive effect, for the authors Mota et al. (2019) the
same variable presents a negative and insignificant effect. It should also be noted that the ma-
croeconomic variable GDP, despite presenting in both studies a negative effect on bank profita-
bility, in the study of Mota et al. &019), unlike the Carvalho and Ribeiro (2016) study, is considered
statistically significant to explain bank profitability, particularly in the period of the financial crisis
when there was a weakening of the banking sector.

In an even more recent study, the authors Pires et al. (2021) analyzed the profitability of Portu-
guese banks for the period 2015-2018. To do this, they used the return on equity indicator mea-
sured by RoE as a measure of bank profitability for a sample of 18 banks operating in Portugal.
The factors influencing bank profitability were separated into two groups, namely management
quality, credit quality, capital adequacy and liquidity (internal bank factors), as well as GDP
growth (external factor). Panel data was used to estimate the results for the grouped data using
the linear regression model of the ordinary least squares method. The results obtained by the
authors concluded that variables such as capital adequacy and credit quality have a significant
negative effect and as such have a negative impact on bank profitability. On the other hand, the
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liquidity variable shows a positive and significant relationship with bank profitability, leading to
the conclusion that liquidity has a positive influence on bank profitability.

Thus, considering that profitability is one of the most pertinent and current issues facing the
Portuguese and Spanish banking sector and that there are only a few studies in this area, which
leave previous researches with open questions in view of some mixed results obtained, it is un-
derstood that this study may have a strong contribution to the analysis and assessment of the
determinants of profitability of credit institutions operating in Portugal and Spain. Thus, taking
into consideration the studies analyzed, 7 hypotheses were developed to study the effect of
each of them on bank profitability at credit institutions operating in Portugal and Spain. To this
end, the seven largest Portuguese and Spanish banks were analyzed in the period from 2014 to
2019. For this work, two profitability measures (RoA and RoE) were adopted in order to analyze
bank profitability, thus following the authors’ studies (Athcncsoglou et al. 2006, 2008; Dietrich
and Wanzenried, 2011; Trujillo-Ponce, 2013; Bikker and Vervliet, 2018, Rossi et al. 2018 and Mota et
al. 2019). The determinants that may influence the profitability of banks, and that therefore relate
with profitability, in light of the literature, the following hypotheses were developed.

2.2 Hypotheses to be tested

The seven hypotheses presented in this study concern the analysis of indicators and ratios di-
rectly related to the activity of the banking sector (internal factors), in order to show how the
determinants can influence banking profitability. Table 1 below shows the development of the
hypotheses to be tested in this research, by arguments (variables), as well as the authors who
adopted them according to the literature review carried out.

Table 1 - Summary of research hypotheses

Argument Authors
(variables) (vear) Research Hypotheses
Demirgurg-Kunt and Huizinga (1999); Goddard et
Size al. (2004); Athanasoglou et al. (2006;2008); Lagoa H1. There is a positive
(Total Net and Pina (2013); Shehzad et al. (2013); Barata (2014);  relationship between bank
Assets) Bikker and Vervliet (2018); Mogro and Bravo (2018); size and bank profitability.
Rossi et al. (2018) and Pires et al. (2021).
Hermando and Nieto (2007); Athanasoglou et al.
Loans (2008); Garcia-Herrero et al. (2009); Dietrich and H2. There is a positive
(Loan Wanzenried (2011); Trujillo-Ponce (2013); Barata relationship between loan

Participation)

(2014); Bikker and Vervliet (2018) and Rossi et al.
(2018).

share and bank profitability.

Credit Risk
(Credit Portfolio
Quality)

Demirgurg-Kunt and Huizinga (1999); DeYoung
and Rice ?2004); Athanasoglou et al. (2006;2008);
Kosmidou (2008); Liang et al. (2013); Barata (2014);
Carvalho and Ribeiro (2016); Sun et al. (2017); Bikker
and Vervliet (2018); Rossi et al. (2018); Mota et all.
(2019) and Pires et al. (2021).

H3. There is a negative
relationship between the
quality of the loan portfolio
and its profitability.

Liquidity
(Transformation
Ratio)

Bourke (1989); Molyneux and Thornton (1992);
Demirgurg-Kunt and Huizinga (1999); Athanasoglou
et al. (2006); Barth et al. (2013); Trujillo-Ponce (2013);
Hamdi and Hakimi (2019) and Pires et al. (2021).

H4. There is a positive
(negative) relationship
between bank liquidity and
profitability.
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Argument Authors

(vVariables) (vear) Research Hypotheses

Bourke (1989); Demirgurg-Kunt and Huizinga (1999);

Solvency . . . ! Hb5. There is a positive
(Measured Athanasoglou e'F al. (?006,2008), KosrTwldou (2008); (negative) relationship

) Hoffmann (2011); Trujillo-Ponce (2013); Carvalho and )

in terms of between a bank’s soundness

Ribeiro (2016); Bikker and Vervliet (2018); Rossi et al.

Accounting) (2018) and Pires et al. (2021).

and its profitability.

Athanasoglou et al. (2006); Kosmidou (2008);

Sﬁgiﬁ:?g Dietrich and Wanzenried (2011); Trujillo-Ponce (2013); :-Ieelséligirsehlis %gtevggsr\wlz
(Cost—toX Barata (2014); Basilio et al. (2016); Bitar et al. (2018) bank's e?otin officienc
Income) Rekiki and Kalai (2018); Rossi et al. (2018); Mota et all. and its I?ofitobiﬁt Y
(2019) and Pires et al. (2021). P Y.
H7. There is a positive
Revenue Elsas et al. (2010); Trujillo-Ponce (2013); Bikker and (negative) relationship

between the diversification
of a bank’s revenue
(commissions) and its
profitability.

Diversification Vervliet (2018); Rossi et al. (2018) and Mota et all.
(Commission) (2019).

Source: Own elaboration.

3. METHODOLOGY ADOPTED

This section presents the data analysis and description and the sample considered, followed by
the variables included in the model and the treatment of the main statistical data, and ends with
the specification of the econometric model.

3.1. Description of data and sample

For data collection in this study, we used content analysis of the statistical publications of APB -
Associagdo Portuguesa de Bancos, AEB - Asociaciéon Esparfola de Banca and CECA - Cajas de
Ahorros and also, of the mandatory publications of BdP - Banco de Portugal and BdE - Banco
de Espania.

The sample considered is composed of the 7 largest banks in terms of volume of net assets (year
2019) operating in the Portuguese and Spanish banking system. Thus, 14 commercial banks were
analysed, of which 7 are Portuguese and 7 are Spanish (4 from AEB and 3 from AECA), having
been analyzed in this study the banks that made available the individual annual accounts du-
ring the period under analysis, i.e.,, 2014 to 2019. The total number of observations in the sample
amounted to 168, for the two profitability indices under study (RoA and RoE), corresponding to 84
observations for each banking system in the sample.

In order to demonstrate the size of the two banking systems under study, a characterization of
both systems is made (Table 2) consisting of the banks operating in Portugal and Spain, whose
volume of net assets as at 31 December 2019 amounts to:

+ EUR 419.3 billion, with the sample representing 73.4% (EUR 307.8 billion) of all aggregate
net assets in the Portuguese banking system; and

€26 trillion, with the sample representing 70.1% (€1.8 trillion) of all aggregate net assets
in the Spanish banking system.
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Table 2 - Characterization of the sample in the banking system in Portugal and Spain - 2019

31.12.2019 31.12.2019
Commercial Banks Total Net Assets Commercial Banks Total Net Assets
(individual accounts) (individual accounts)
Value % Value %
1. CGD Caixa Geral de Depositos 79 403 18,9 1. SANTANDER Banco Santander 609 916 23,1
2. MBCP Millennium Banco Comercial Portugués 57947 13,8 2. BBVA Banco Bilbao Viscaya Argentaria 408 634 15,5
3. BST Banco Santander Totta 55 640 133 3. LA CAIXA CaixaBank 299 164 11,4
4. NB Novo Banco 45026 10,7 4. BANKIA Bankia 208 880, 79
5. BPI Banco Portugués de Investimento 31 665 7,6 5. SABADELL Banco de Sabadell 178 399 6,8
6. MG Montepio Geral 19 662 4,7 6. BANKINTER Bankinter 82 161 3,1
7. CA Crédito Agricola 18 467 44 7. KUTXABANK Kutxabank 59 580 23
SAMPLE (Year 2019) 307 810 73,4 SAMPLE (Year 2019) 1846 734 70,1
TOTAL - PORTUGAL BANKING SYSTEM I 419 290| 100,0 TOTAL - SPAIN BANKING SYSTEM 2635602 100,0

Amounts in millions of euros, except when expressly indicated. Source: Own elaboration.

According to Table 2, the three largest commercial banks operating in the Portuguese and Spa-
nish banking system represent 46 % and 50 %, respectively, of the total volume of net assets, as
at 31 December 2019, revealing a high concentration of each of the banking systems.

3.2. Variables of the study

The dependent variables of bank profitability is in the present study measured by two alternative
indicators, namely: Return on Assets (RoA) and Return on Equity (ROE).

From the literature reviewed in this work, it was understood that these are the indicators most
widely adopted by the authors who address this issue. In addition, they are also indicators widely
used by regulators and banks to assess a bank’s profitability.

Therefore, in order to better understand the evolution and behaviour of the RoA and RoE indica-
tors for the two banking systems under analysis, historical data for some years not analysed in
the study sample (2007, 2011, 2012 and 2013) and for the sample period considered in this study
(2014 to 2019) are presented in Table 3 and 4:

Table 3 - Developments in dependent variables in the Portuguese banking system

RoA and RoE Historical Financial Data

Not Considered in the Sample Period Considered in the Sample

2007 20Mm 2012 2013 2014 2015 2016 2017 2018 2019

RoA 11% -04% -03% -08% -1.3% 02% -0.6% 0.3% 0.7% 0.7%

RoE 17.7% -6.6% -56% -1.8% -194% 21% -8.0% 3.3% 71% 8.1%

Source: APB — Associagdo Portuguesa de Bancos: Summary of Banking Sector Indicators, April 2017 and April 2020.
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Table 4 - Developments in dependent variables in the Spanish banking system

RoA and RoE Historical Financial Data

Not Considered in the Sample Period Considered in the Sample

2007 20M 2012 2013 2014 2015 2016 2017 2018 2019

RoOA 11% 0.4% -01% 0.3% 05% 0.5% 0.4% 0.6% 0.7% 05%

RoE 212% 5.6% -1.8% 4.4% 5.7% 5.6% 41% 6.1% 7.4% 7.0%

Source: AEB — Asociacion Espafiola de Banca: Results as at December 2015 and 2019.

The Portuguese and Spanish banking sector shows a trend towards improved banking profita-
bility, being slightly higher in the case of the Portuguese banking system in the profitability indi-
cator, measured by RoE (in 2019, 8.1%, compared to 7.0% in the Spanish banking sector). It should
be noted, that the dispersion of these indicators among the banking systems under analysis,
was more expressive in the Portuguese banking sector (illustrated in Table 3), with the loss of
profitability showing negative values between 2011 and 2014, occurring a strong fall in the year
2014 (RoE, -19.4%; RoA, -1.3 %), whose losses amounted to more than 5.4 billion euros. In turn, the
Spanish banking sector (Table 4), after the outbreak of the financial crisis (2007) also recorded a
loss in profitability, showing only losses in 2012 (RoE, -1.8% and RoA, -0.1%). In part, the losses re-
sulted from the losses recognized in May of that year in the complex operation to reorganize the
BANKIA financial group. In subsequent years, the stability of profitability indicators is observed
accompanied even with a slight recovery (ROE, in 2013 of 4.4%, increases in 2018 to 7.4%). Fina-
Illy, it should be noted for the high profitability of the banking sector indicators for the year 2007
(before the financial crisis), presenting values for RoE in Portugal of 17.7% and for Spain of 21.2%,
while ROA in both banking systems with values of 1.1%. After these 12 years, Portuguese and Spa-
nish banks are still a long way from achieving the banking profitability of other good old days.

Taking into consideration the results obtained in the studies listed in the theoretical framework of
this paper and which are concerned with identifying the determinants of bank profitability, inde-
pendent variables were selected that are thought to influence the dependent variable, and the-
refore relate to bank profitability. The independent variables used in this study are reflected in the
previously formulated hypotheses and are indicators and ratios related to banking sector activity
and represent a set of variables that identify seven determining factors. The variables included in
the model, as well as their form of determination and the expected signs for the regression coeffi-
cients of the explanatory variables of the hypotheses to be tested are as follows (Table 5).

Table 5 - Variables included in the model

Variables Notation Form of Determination Hypothesis gnd
Expected Sign
Dependent: ROA RoA Ratio (Return on Assets) =
Return on Assets Net Profit / Net Assets

ROE Ratio (Return on Equity)

Return on Equity  RoE Net Profit / EQuity Capital

Independent: LOGS7 Logarithm (natural) =

Size of Net Asset Value HI (+)

ARTICULOS () OO 8



Revista de Métodos Cuantitativos para la Economia y la Empresa
N. 37,2024 - ISSN:1886-516X — DOI: 10.4666]/rev.metodoscuqnt.econ.empreso.8172 - [Pégs. 1-19]

Rentabilidad de los Bancos Comerciales en Portugal y Esparia: Un modelo de Andlisis de Datos de Panel

Marco Amaral

Hypothesis and

Variables Notation Form of Determination .
Expected Sign

Loan Share =

Loans LOAN Net Loans to Customers | Net Assets H2 (+)
Degree of Impairment of Loans and advances to

Credit Risk CRER Customers = H3 (-)
Loans Impairment (year) / Net Loans to Customers

Lo Transformation Ratio =

Liquidity LQ Net Loans to Customers | Customers Deposits H4 (+/-)
Solvency Ratio (in accounting terms) = _

Solvency sotv Equity Capital / Net Assets HS (+/-)

Operating Cost-to-Income Ratio = _

Efficiency EFIOP Structural Costs /[ Banking Product H6 ()

Revenue DIVER Commission = H7 (+/-)

Diversification

Net Commissions / Banking Product

Source: Own elaboration.

3.3 Descriptive statistics

The data in the present paper includes the descriptive statistics analyses of the dependent va-
riables (bank profitability indices) and the independent variables (determinants of bank profi-
tability) in the set of six years analyzed in the present study (2014-2019).

« Bank profitability indices

The data of the descriptive statistics of banking profitability measured by return on assets (RoA)
and return on equity (RoE), can be seen in Table 6.

Table 6 - Descriptive statistics for RoA and RoE in Portugal and Spain

ROA — Return on Assets

2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019
Portugal Spain
0.0 0,5
Average -0.3 -0. -0.3 0.0 0. 0.2 04 04 0.4 05 0.5 0.6
Median -0.3 0.3 0.0 0. 0.6 0.7 0.3 0.5 0.4 0.5 0.5 0.6
S.D. 0.4 1.0 1.1 1.3 1.5 1.2 0.2 0.2 0.2 0.2 0. 0.1
Min. -0.8 -1.7 -20 -2.7 -32 -23 0. 0.2 0.2 0.2 0.3 0.3
Max. 0.3 1.0 0.8 1.3 1.6 1.0 0.7 0.7 0.8 0.7 0.7 0.7
Nr. Obs. 7 7 7 7 7 7 7 7 7 7 7 7
3ROA 42 observations 42 observations
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RoE — Return on Equity

2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019

Portugal Spain
-0.8 6.0

Average —43 -0.1 -5.9 0.8 1.6 2.8 5.2 55 5.9 6.0 6.6 7.3
Median -54 41 0.5 0.6 6.0 7.7 3.9 3.9 4.6 5.5 6.0 6.0
S.D. 6.9 13.5 20.8 14.9 17.6 13.6 3.6 31 3.8 27 2.4 2.7
Min. -13.2 -181 -479 -289 -365 -265 1 2.7 3.0 3.7 4.8 4.4
Max. 7.0 19.7 1.9 19.8 15.3 14.3 1.8 10.4 14.3 1.6 1.9 1.4
Nr. Obs. 7 7 7 7 7 7 7 7 7 7 7 7
>ROE 42 observations 42 observations
b 84 observations 84 observations
Total 168 observations

Values in percentage, except when expressly indicated. Source: Own elaboration based on STATA 13.1 results.

It can be seen that bank profitability, measured by RoA and ROE, for the period under review, in
the two banking systems is slightly improving, i.e, rising. In the case of Portugal's commercial
banks, it is observed that between 2014 to 2019 the average of the profitability indices move from
negative (losses) to positive. Thus, the RoA, from -0.3% in 2014, passes to 0.2% in 2019, which
makes an average profitability of nil for 6 years of the period under analysis, while the RoE, from
-4.3% in 2014, passes to 2.8% in 2019, making an average negative profitability of -0.8. Like the
Portuguese banking market, banking profitability in Spain increased in the sample period, howe-
ver in a more accentuated and stable manner, as there are no negative indicators. Thus, the
average value of RoA grew from 0.4% in 2014 to 0.6 % in 2019, while, RoE had an average growth
from 5.2% in 2014 to 7.3% in 2019. In average terms, the profitability indices in Spain in the period
under review show a RoA of 0.5% and a RoE of 6.0 %.

« Determinants of banking profitability

With regard to the statistical data of the seven internal factors analyzed in this study and which
are directly related to the activity of the Portuguese and Spanish banking sector, the following
can be observed, as shown in Table 7:
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Table 7 - Descriptive statistics for internal factors in Portugal and Spain

Determinants of Bank Profitability

Obs ﬁ;’ge; P50 S.D. Min.  Max. Obs ﬁ;’ge; P50 S.D. Min. Max.
Portugal Spain

logsz 42 7.6 7.7 0.3 7.2 8.0 42 8.2 83 0.7 4.4 8.8
loan 42 62.4 63.5 8.8 476 86.6 42 605 64.9 12.7 355 76.6
crer 42 1.2 0.9 1.5 -24 55 42 04 0.4 04 0.0 1.5
lig 42 93.9 91.6 16.2 64.6 125.0 42 103.9 102.6 10.1 86.5 1297
solv 42 7.8 8.0 1.6 4] 10.8 42 8.0 7.4 23 5.2 143
efiop 42 62.0 57.4 20.6 334 1198 42 527 533 75 382 714
diver 42 30.4 292 1.8 13.1 73.4 42 24.9 241 5.7 15.8 38.2

Values in percentage, except when expressly indicated. Source: Own elaboration based on STATA 13.1 results.

The statistical description of the independent variables (Table 7) shows that, on average, Spa-
nish banks show better solvency, that is, more robust capital adequacy ratios (8.0% against
7.8% for Portuguese banks), as well as better efficiency and rationalization of operating costs,
on average (52.7% against 62.0%) and they are on average bigger size - logsz, (8.2 against
7.6). It can be seen that the credit risk variables - rcre and emp loan share - show, on average,
higher values in Portuguese banks (1.2% and 62.4%, respectively, against 0.4% and 60.5% in Spa-
nish banks). With regard to the independent variable of liquidity - lig, it can be inferred that in
the period under analysis, Portuguese banks show a lower level of transformation of customer
resources into credit granted than Spanish banks (93.9% against 103.9%). Finally, the revenue
diversification variable - diver (complementary activity - commissions), registered higher ave-
rage values in Portuguese banks (30.4 %, against 24.9% in Spanish banks).

3.4 specification of the econometric model

The works that evaluate the factors that determine the profitability of banking institutions, such
as Trujillo-Ponce (2013), Carvalho and Ribeiro (2016), Bikker and Vervliet (2018), Rossi et al. (2018),
Hamdi and Hakimi (2019), Mota et al. (2019), Pires et al. (2021) and Chadi and Rasha (2022), use,
fundamentally, linear regression models, which allow to describe and evaluate which indepen-
dent variables have explanatory power on the dependent variables. Thus, to answer the seven
hypotheses previously mentioned, the following linear regression models were developed, as
shown in Table 8:
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Table 8 - Linear regression models

[RoAi=Po + PILOGSZ: + p2LOANi + BsCRER + BsLIQi + BsSOLVi + BeEFIOP: + pDIVER: + &1 |
[ RoEi=Bo + BILOGSZi + B2LOANi + BsCRER: + BsLIQi + PsSOL Vi + PEFIOP: + BDIVER: + & |

Where,
— RoAit represents the return on assets ratio of institution 7 at time #;
— RoEit represents the return on equity ratio of institution 7 at time #;
— LOGSZit represents the logarithm of net assets of institution 7 at time £;
— LOAN:: represents the share loans from institution 7 at time #;
— CRERit represents the credit impairment ratio of institution 7 at time #;
— LIQit represents the transformation ratio of institution 7 at time #;
— SOLVi represents the solvency ratio of institution 7 at time £,
— EFIOPi represents the cost-to-income ratio of institution 7 at time #;
— DIVERIt represents the commission share of institution 7 at time f;
— Po is the constant term;
— git is the statistical error term { institution 7 at time /.

Source: Own elaboration.

3.5 Results and discussion

In the econometric estimation of the model, the Panel Data (Stata 13.1 - Statistics Data Anolysis)
technique was used, which combines cross-section (banks) and time-series (years) data, and
a strongly balanced panel was obtained. In order to model the functional relationship between
the variables, multiple linear regression models were used, through the panel data model, and
the Hausman test was applied, in order to assess whether this method fits better the fixed effects
model or the random effects model. For the estimation of the econometric results, first of all, the
problems of multicollinearity among the independent variables of the model were assessed.
Thus, the correlation matrix between the variables was determined in order to assess whether
there are indirect effects between the variables of the study, and it was observed that there are
no problems of this nature. Secondly, a regression was carried out using panel data treatment,
through the fixed-effects Ordinary Least Square (OLS regression) model and also through the
Random-effects Generalized Least Squares (GLS regression) model. From the analysis carried
out, it was found that the model with the highest quality is that which is used through the fixed-
effects model. According to Wooldridge (2002), the random effects model is more efficient in
large samples, because the random effects estimators present lower standard errors; however,
the fixed effects model is intended to be robust as to the correlation between the independent
variables and the unobserved effects.

3.5.1 Estimation of econometric results

Before presenting the estimated results and in order to simplify the analysis of the selected varia-
bles, the correlation matrices of the different variables of the study are presented. Table 9 shows
the correlation matrix of the independent variables for both Portuguese and Spanish banks.
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Table 9 - Correlation matrix of the independent variables

Logsz Loan Crer liq solv efiop diver
Portugal
1 - - - - - -
0.2668 1 - - - - -
0.1109 -0.1338 1 - - - -
0.2316 0.4824 0.1045 1 - - -
—-0.0864 -0.3373 —0.0840 —0.2419 1 - -
-0.2371 -0.2200 -0.1923 -0.1949 0.1384 1 -
0.0936 0.0324 -0.1030 -0.0539 0.2934 0.7220 1
Spain

1 - - - - - -
-0.5159 1 - - - - -
0.0400 —0.0500 1 - - - -
-0.4862 0.5999 0.2625 1 - - -
0.3277 —-0.5906 —-0.0795 —-0.4960 1 - -
0.2464 0.0188 -0.4755 -0.5133 0.2877 1 -
-0.1481 0.4550 -0.4786 -0.3036 -0.0933 0.6397 1

Source: Own elaboration.

By analyzing Table 9, we conclude that the correlation coefficients in general are not significantly
high (less than 75%) to cause concern about multicollinearity problems.

For the estimation of the model it is necessary to take into account in this study that the data
treatments used are arranged in a longitudinal panel, composed of a set of several entities (N=7
banks) and over several periods of time (T=6 years), according to table 10:

Table 10 - Regressions - results of bank estimates in Portugal and Spain

Portugal Spain
RoA RoE RoA RoE
Variable (Return on Assets) (Return on Equity) (Return on Assets) (Return on Equity)
Fixed Effects Fixed Effects
Coef. Sig Coef. Sig Coef. Sig Coef. Sig
Logsz 0.4997 0.743 2.752 0.919 -.0281 0.572 —.4249 0.504
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Portugal Spain
ROA RoE RoA RoE
Variable (Return on Assets) (Return on Equity) (Return on Assets) (Return on Equity)
Fixed Effects Fixed Effects
Coef. Sig Coef. Sig Coef. Sig Coef. Sig

Loan 0.0015 0.893 —-.1422 0.483 .0025 0.858 .0286 0.873
Crer -2927 0000(c¢) -4598 0.000(c) -2194 0034(b) -2548 0.052(a)
Liq 0.0086 0.141 .0783 0.449 -.0080 0.188 -.1262 0.108
Solv 01681  0.005(c) 2642 0.012 (b) .0325 0.361 -1958 0.666
Efiop -.0221 0.001(¢) -.3092 0.008(c) -.007 0.277 -.1078 0.202
Diver 0.0070 0.553 .0710 0.735 -.0042 0.769 -.0310 0.868
_cons -4.589 0.703 -18.66 0.931 1.688 0.141 30.1 0.043
Nr. Observations: 42 42 42 42
Nr. Banks: 7 7 7 7

Within 0.8336 0.7917 0.2731 0.2670
R-sq: Between 0.2687 0.5812 0.0580 0.1161

Overall 0.4252 0.5676 0.1248 0.1628
F(7,28) 20.03 15.20 1.50 1.46
Prob>F 0.0000 0.0000 0.2069 0.2230
Hausman Test:

chi? 60.79 147.40 6.81 21.38

ELoizb ’ 0.0000 0.0000 0.4488 0.0033

(a) (b) (c) statistically significant results for a significance level of 0.10, 0.05 and 0.01

Nota: )
respectively.

Source: Own elaboration.

The results obtained through the multivariate regressions indicate that there is an important level
of explanation of the determinants for the two banking profitability indicators used in this study.

In the case of the Portuguese banking sector the RoA and RoE with an adjusted R? of 42.52% and
56.76 %, respectively, and in the case of the Spanish banking sector an adjusted R? of 12.48 % and
16.28 % is observed for the profitability indicators of RoA and RoE, respectively. With regard to the
explanatory variables of the two models used in this study, the results obtained show three va-
riables with explanatory power of banking profitability. In this context, statistical significance is
recognized in explaining banking profitability both measured by RoA and RoE of the variables of
credit risk (CRER), solvency (SOLV) and operating efficiency (EFIOP).

ARTICULOS © 00 14



Revista de Métodos Cuantitativos para la Economia y la Empresa
N. 37,2024 - ISSN:1886-516X — DOI: 10.4666]/rev‘metodoscuqnt.econ.empreso.8172 - [Pégs‘ 1-19]

Rentabilidad de los Bancos Comerciales en Portugal y Esparia: Un modelo de Andlisis de Datos de Panel
Marco Amaral

3.5.2 Discussion of results
Thus, the results of the hypotheses to be tested are as follows:
H1. There is a positive relationship between bank size and bank profitability.

According to the literature review, most of the authors’ studies concluded that there is a posi-
tive relationship between bank profitability and bank size. For Berger et al. (2000) the increase
in banking profitability may occur with bank size because some customers prefer services from
larger institutions. The authors McKillop et al. (2002) point to the importance of economies of
scale, since larger banks can produce with lower unit costs, which can be seen in the use of
technology and information systems for cross-selling financial products and services. By exa-
mining the coefficients of the two dependent variables of the two banking systems, it can be
seen that the explanatory variable of size (LOGSZ) measured by the natural logarithm of the va-
lue of total net assets is not a determining factor influencing bank profitability, i.e., this variable
has no significant influence on the profitability of commmercial banks. In the case of the Spanish
banking sector, the variables RoA and RoE evidence a negative relationship and, therefore, not
compatible with the results and opinions of most authors exposed in the theoretical framework.
This situation is explained by the strong banking restructuring (Known as FROB — Bank Resolution
Fund) that took place in the Spanish banking system and that translated into the intervention of
a wide range of commercial and savings banks that were involved in growth processes involving
mergers and acquisitions, and whose main objective was to strengthen solvency rather than
increase the profitability of Spanish banks. Thus, hypothesis 1 cannot be validated.

H2. There is a positive relationship between loan share and bank profitability.

For Garcia-Herrero et al. (2009) a bank’s profitability should increase with a higher share of loans
in assets, provided that interest rates on loans are applied at adjusted prices. In the same line
of thought, authors Bikker and Vervliet, (2018), refer that a large loan portfolio increases banks’
profitability. The results obtained show that the loan share variable (LOAN) has no significant
influence on bank profitability. In the case of the Portuguese banking system, bank profitability
indicators show a mixed association. The main reason for this fact may be associated with the
demands of capital requirements for certain credit operations. Therefore, this may be a field to
deepen on the obtained results and considerably extend the research on this matter. Thus, we
cannot validate hypothesis 2.

H3. There is a negative relationship between the quality of the loan portfolio and its
profitability.

According to the literature reviewed, the authors concluded that this variable, considered to be
specific to the sector of activity, is one of the variables that most influences bank profitability.
Thus, a lower quality of the loan portfolio negatively affects bank profitability with the amount of
provisioning for expected credit losses. The results lead to the conclusion that the explanatory
variable of the model concerning credit risk (CRER) contributes to the decrease in profitability
of banks in Portugal and Spain. The regression coefficients for the variables RoA and RoE show a
negative and statistically significant sign, and in the case of the Portuguese banking sector for a
significance level of both indicators of 1% (Sig = 0.000). In the case of the Spanish banking sector
for a significance level of 5% (Sig = 0.034) for the RoA indicator and for a significance level of 10%
(Sig = 0.052) for the RoE indicator. These results are in agreement with the empirical evidence of
the authors, Demirgug-Kunt and Huizinga, (1999), Athanasoglou et al., (2006; 2008), Kosmidovu,
(2008), Carvalho and Ribeiro, (2016), Bikker and Vervliet, (2018), Rossi et al., (2018) and Mota et all.
(2019). Thus, it is possible to validate for both banking systems hypothesis 3.

H4. There is a positive (negative) relationship between liquidity and bank profitability.

This indicator is widely used by regulators to assess banks’ liquidity. The higher this indicator, the
greater the possibility of a bank generating income, and therefore becoming more profitable,
however, the less liquid the bank will be to honour the capital of depositors, institutions and other
customers. Banking profitability varies with banks’ liquidity, the results obtained show that, the
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independent variable of liquidity (LIQ) has a positive and negative relationship on banks’ profi-
tability. These results are in line with the authors’ studies evidenced in the literature review, but
given that they do not show a statistically significant influence for both banking systems under
analysis, hypothesis 4 is not valid.

H5. There is a positive (negative) relationship between a bank’s soundness and its
profitability.

Given the difficulty in obtaining data from the sample banks, the indicator used was the finan-
cial data obtained from the Balance Sheet resulting from the ratio between equity and total net
assets (solvency understood in accounting terms). The higher this ratio is, the better, demons-
trating on the one hand, a greater capacity for banks to cover losses on their assets and, on the
other hand, a lower need to raise external resources, and therefore greater profitability for the
bank. In the case of the Portuguese banking sector, the sign of the regression coefficient of the
two profitability indicators is positive and statistically significant for RoA, with a statistical signifi-
cance level of 1% (Sig = 0.005) and for ROE, with a statistical significance level of 5% (Sig = 0.012),
therefore an increase in the solvency indicator contributes to an increase in banks’ profitability.
In turn, in the case of the Spanish banking sector, the results obtained from the independent
variable (SOLV) is not a determining factor that can impact on banks’ profitability. However, the
results allow to verify a mixed relationship (positive for the variable RoA and negative for the
variable RoE) according to expected signs. This result is convergent with the studies of authors
Bourke, (1989) Hoffmann, (2011), Carvalho and Ribeiro (2016) and Rossi et al., (2018) who conclu-
ded a negative relationship and with the studies of authors Demirguc-Kunt and Huizinga, (1999),
Athanasoglou et al, (2006; 2008), Kosmidou, (2008), Trujillo-Ponce, (2013), Bikker and Vervliet,
(2018) and Pires et al., (2021) who concluded a positive relationship. Thus, it is also possible to
validate hypothesis 5.

H6. There is a negative relationship between a bank’s operating efficiency and its
profitability.

This indicator measures each bank’s operating efficiency, i.e., how efficiently it manages its
structural costs. The lower this indicator, the better the efficiency and rationalization of the ban-
king companies’ structural expenses for each period, and consequently, the higher the results.
The estimated results allow for the validation of hypothesis 6 for the two banking systems under
study since it presents the expected sign (negative), however, it is only statistically significant
for the Portuguese banking sector, with a statistical significance level of 1% for the indicators of
RoA (Sig = 0.001) and RoE (Sig = 0.008). It can therefore be concluded that the operating effi-
ciency %EFIOP) of Portuguese commercial banks in terms of the ratio of operating expenses to
gross income has a significant influence on bank profitability. This result is in agreement with
the empirical evidence of the authors Kosmidou, (2008), Dietrich and Wanzenried (2011), Trujillo-
Ponce, (2013), Barata (2014), Bitar et al.,, (2018), Rekik and Kalai, (2018), Rossi et al., (2018), Mota et
al. (2019) and Pires et al., (2021) who concluded the existence of a negative association between
the operating efficiency ratio and bank profitability.

H7. There is a positive (negative) relationship between a bank’s revenue (commis-
sion) diversification and its profitability.

Recently, reflecting the low interest rates prevailing in the market, banks have targeted non-
interest income, or commission income as an important source of future revenue. The existing
literature reveals two divergent empirical evidences on the relationship between revenue di-
versification (measured by the ratio of banks’ commissions to their banking product) and bank
profitability. When analyzing the regression coefficients of the variables RoA and ROE it is ob-
served that, the independent variable of revenue diversification (DIVER) measured by the ratio
between net commissions and banking product is not a determining factor that can impact on
the profitability of Portuguese and Spanish banks. Thus, hypothesis 7 cannot be validated.
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4. CONCLUSION AND LIMITATION OF THE STUDY

Although in a more recent period there has been some recovery in banking profitability, the pro-
fitability indicators of banks still show low levels.

This paper aims to analyze the impact of some specific factors of the banking sector on the
profitability of Portuguese and Spanish banks for the period 2014 to 2019. To this end, two eco-
nometric models were built, in which the determinants of bank profitability are explained, and
can be used to predict them. Two dependent variables (return on assets and return on equity
indicators) and seven independent variables (size, loans, credit risk, liquidity, solvency, operating
efficiency and revenue diversification) were used to estimate the determinants of Portuguese
and Spanish banks’ profitability.

Thus, several conclusions emerge from this study. Thus, for a total of 168 observations corres-
ponding to 14 commercial banks, the explanatory variable of credit risk (CRER) is the one that
presents the best results in explaining the banking profitability ratios (RoA and RoE) for the two
banking systems analyzed. In the case of the Portuguese banking system, the variable (CRER)
presents a statistical significance level of 1% and in the case of the Spanish banking system, the
same variable is statistically significant, for a significance level of 5% (Sig = 0.034) and 10% (Sig
= 0.052) for RoA and ROE, respectively. The credit risk variable (CRER), presents for the two ban-
king profitability indicators and for the two banking systems with a negative relationship. Thus,
one may infer that a worse quality of the credit portfolio negatively influences the profitability of
Portuguese and Spanish commercial banks.

The study confirms that the results of the solvency independent variable (SOLV), presents in the case
of the Portuguese banking sector statistically significant for a significance level of 1% (Sig = 0.005) in
the bank profitability index, measured by RoA. The same occurs in the bank profitability index, mea-
sured by RoE; however, the statistical significance level is 5% (Sig = 0.012). It is also found that the
variable (SOLV) presents a positive association with the variables of bank profitability. Thus, it can be
inferred that an increase in Portuguese banks’ solvency positively influences bank profitability.

The results show that the independent variable of operating efficiency (EFIOP) is only statistica-
lly significant at a 1% significance level for the Portuguese banking sector. Banking profitability
shows a negative relationship with this variable, inducing that the profitability of Portuguese
banks is influenced by an increase in operating expenses.

By individual analysis of the p> |z| test, the explanatory variables of size (LOGSZ), as well as the
liquidity variable (LIQ), the loan participation variable (LOAN) and the revenue diversification
variable (DIVER) are not determinant factors influencing the profitability of commercial banks in
the two banking systems analyzed.

It can be concluded that the profitability of Portuguese and Spanish banks can be explained by
different factors related to banks’ specific activity (internal determinants). Lower credit risk trans-
formation (CRER), together with higher operating efficiency (EFIOP), may translate into higher
profitability for banks. The results also emphasize the benefits of robust equity strength (SOLV).

The results of this study can be useful for bank decision makers as well as banking supervisors
and regulators as they identify valuable guidance on the effect of key financial variables on
a bank’s profitability. It may also be used to develop a framework of policies and regulations
affecting bank financial performance.

The study has, however, some limitations, as the sample used is very small, limited to the seven
largest banks in the Portuguese and Spanish banking systems. In addition, the period of analysis
is relatively short (6 yeors?, so the results should be analyzed taking into account this limitation.

Thus, we suggest, for future research, extending the sample and the period of analysis and con-
sidering other indicators, both of financial nature (capital adequacy measured by Tier 1, tech-
nology systems or corporate governance) and of non-financial nature (GDP, interest rates or
inflation), which may potentially explain bank profitability.
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