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Abstract: Given the high resilience of the Central and Eastern Europe (CEE) banking sectors during
the last financial crisis and their major role in the CEE region in financing the economy and supporting
the high growth rates achieved there, our paper investigates the determinants of banking profitability
in the CEE banking sectors based on a Generalized Method of Methods (GMM) approach using data
between 2009 and 2018. We have selected determinants from the macroeconomic factors and from
the financial-banking specific factors using a two-step GMM method. Our findings demonstrate that
unemployment rate, inflation, budget balance, non-governmental credit, non-performing loan rates,
concentration rate and capitalization rate negatively impact on the banking profitability in the CEE
banking sectors. According to these findings, some policy recommendations were elaborated.

Keywords: bank profitability; Central and Eastern Europe; financial markets; macroeconomic condi-
tions; dynamic panel; GMM estimation

1. Introduction

The banking sector plays an important role in the development of the entire economy.
It supported the high economic growth rates in the Central and Eastern Europe (CEE)
region before the 2008 crisis, by loans that fueled private consumption. Moreover, the
CEE banking sectors proved to be very resilient during the 2008 crisis, comparative to the
Western European banking sectors, because of their sound capitalization, tight regulation
and high profitability rates achieved before the crisis.

Mihajlović and Jovic (2017) have demonstrated, in their study on CEE banking sectors
during 2009–2015, the interplay between the macroeconomic frame and banking sectors.
They proved that sustainable economic growth supports the development of the banking
sector, which, in turn, contributes to the successful economic growth and development.
They have also shown that the high NPL in the CEE region affected the profitability ratios
of the CEE banking systems during the last financial crisis and during the post-crisis period.
This high NPL ratio was determined by a large share of banking loans denominated in
foreign currency in the CEE region (which remained high even after 2012), by the extensive
credit policy prior the crisis and the surge in interest rates in this region once the crisis
erupted. At the beginning of 2000s, the expectations of high economic growth rates in
the CEE region directed foreign financing to less productive uses, which caused serious
imbalances in the region that were amplified during the crisis of 2007–2008. However, the
solid capitalization of the CEE countries’ banking sectors and adequate provisions made
the NPL burden more bearable across the CEE region (Kolev and Zwart 2013).
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Before the 2008 crisis emerged, the improvement of the macroeconomic environ-
ment and the high levels of economic growth supported a significant increase of the
non-governmental credit in the CEE region (the largest increase was reported in the Baltic
states, Croatia, Bulgaria and Hungary), especially the credit denominated in foreign cur-
rency (as a result of large FDI inflows), which led to a high exposure of those banking
systems to foreign exchange risk and large vulnerabilities that could be seen once the crisis
erupted. The central banks have tried to fight against those vulnerabilities by imposing
credit ceilings (Bulgaria and Croatia) or increasing the minimum reserves for the deposits
denominated in foreign currencies (Romania and Croatia), but their actions showed a lim-
ited and short-time effect. All CEE countries with a fixed exchange rate experienced some
wide current account deficits before the 2008 crisis. This caused a significant increase of the
public debt, especially the short-term public debt. Lowering provisioning requirements,
credit boom, better regulatory environment and better banking governance (determined
by the important entry of the foreign banks on the CEE markets) headed to a large increase
of the banking profitability ratios in the CEE banking systems before the crisis. During
the crisis, a substantial decrease of the interest revenues could be observed in Romania,
Bulgaria, Slovenia and Hungary. The banking capitalization moderated in time, but it
remained above the minimum required levels even during the crisis in the CEE area. The
sound performance of the CEE banking systems during the 2008–2009 crisis was based on
the adequate capitalization of the banking systems and on the reliance on the committed
funding from the foreign banks that had acquired many domestic banks in the CEE area
(Sandor and Reiner 2010).

Although there have been some of studies focused on the CEE banking sectors that an-
alyzed the factors that influence their profitability, especially during and after the financial
crisis (Andries, et al. 2016; Căpraru and Ihnatov 2014; Athanasoglou et al. 2006), this is the
first study which investigates two different groups of determinants affecting CEE banking
profitability, namely the factors specific to the financial and banking markets on one hand
and macroeconomic variables on the other hand. Additionally, this study analyzes all three
profitability ratios (ROA, ROE and NIM), which were analyzed separately by previous
studies. Previous studies that focused on the CEE banking sectors either investigated one
profitability ratio (e.g., Andries, et al. 2016) and both groups of determinants or two or
all three profitability ratios (Athanasoglou et al. 2006; Căpraru and Ihnatov 2014), and
mostly banking and financial specific factors, but only inflation rate or GDP growth among
the macroeconomic factors (in the current study, GDP growth was not found significant
for the CEE banking profitability). The first group of determinants of profitability in-
volves concentration ratio, solvency rate, non-performing loans and banking credit to the
non-governmental sector as a share of the GDP. Staikouras and Wood (2004) studied the
impact of these category of factors on the performance of the European banking systems
from 13 countries during 1994–1998. They have demonstrated that not only the factors
specific to the banking industry are important for the banking profitability, but also the
macroeconomic determinants matter. Therefore, the second group relates the profitability
ratios to the macroeconomic environment within which the banking system operates; in
this context, we included inflation, public deficit (budget balance) and unemployment rate
among the explanatory variables.

For estimating the determinants of the banking profitability, we have used as depen-
dent variables ROA, ROE and NIM, because CEE banking systems rely more on interest
incomes compared to the Western European banking systems. Krakah and Ameyaw (2010)
argued that bank profitability is best measured by ROA because it is not influenced by
higher equity multipliers such as ROE. A possible limitation of ROA is the existence of
the off-balance-sheet assets which represent an important source of profit for European
banks, but ROA proved to be significant for the banking profitability in transition countries,
as other studies have proved (Demirgüç-Kunt and Huizinga 1999; Athanasoglou et al.
2006; Căpraru and Ihnatov 2014). We applied a two-stage Generalized Method of Moments
(GMM) to select the most significant factors of those two groups that impact the banking
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profitability ratios and built two different equations for each profitability ratios to better
emphasize the impact of the respective determinants of banking profitability.

Given the high importance of the banking sectors that dominates the financial markets
in the CEE region and highly finance the CEE economies and given the distinct behavior of
the CEE banking sectors during the last financial crisis and their resilience comparative to
the Western European ones, this comprehensive study, which incorporates both groups
of factors, analyzed separately, and all three banking profitability ratios, is necessary in
order to elaborate some policy measures based on the achieved results in terms of banking
management and in terms of monetary authorities’ actions.

2. Literature Review

The determinants of European bank profitability were firstly evaluated by Molyneux
and Thornton (1992) for the period 1986–1989, using banking and financial specific de-
terminants (except inflation). Staikouras and Wood (2004) examined the determinants of
banks profitability in the EU for the period 1994–1998, using OLS and fixed effects models,
and showed that the profitability of European banks is significantly influenced by factors
related to changes in the macroeconomic environment. The performance of European
banks across six countries was also investigated by Goddard et al. (2004), who found that
bank institutions’ growth is linked to macroeconomic conditions, and further associated to
concentration and profitability.

Tan and Floros (2012) studied the relationship between the inflation rate and banking
profitability (expressed as NIM and ROA) in China during 2003–2009, by applying the
two-step GMM methodology. They found a positive relation between inflation and banking
profitability and a negative relation between banking market concentration and banking
profitability. Onofrei et al. (2018) studied 96 banks belonging to 7 countries of the CEE
region using a panel analysis and showed that one of the factors that has a significant
influence on banking profitability in this region is the domestic non-governmental credit,
displaying a positive impact on the banking profitability in this area, while the impact
of inflation was found to be significant and negative. Contrarily, Sufian (2009) found
a positive impact of inflation and banking capitalization on the banking profitability in
Malaysia between 2000 and 2004. Pan and Pan (2014) studied the Chinese banking sector
and showed that inflation positively impacts the banking profitability. The same results
were achieved by Jiang et al. (2003), who studied the Hong-Kong banking sector between
1992 and 2002. Andries, et al. (2016) analyzed CEE banking systems during 2004–2013 and
proved a significant negative correlation between inflation and profitability ratios. Similar
results were also revealed by Sayilgan and Yildirim (2009) for Turkish banks between 2002
and 2007.

Atasoy (2007) studied the Turkish banking system between 1990 and 2005 and found
that the inflation rate is positively correlated with bank profitability, while the concentra-
tion rate has a negative impact on ROA. Boyd and Champ (2006) identified a negative
relationship between inflation and bank profitability or banking non-governmental credit.
They have also demonstrated that countries with a high inflation rate have underdevel-
oped and small banking markets. Guru et al. (2002) examined the bank profitability for
Malaysia during 1986–1995 and found that inflation had a positive relationship with bank
profitability. Abreu and Mendes (2002) reported a negative relation between inflation and
banking profitability for the European banking systems (ROA and ROE), and between
unemployment rate and profitability of banking systems. In addition, Demirgüç-Kunt
and Huizinga (1999) notice that banks in developing countries tend to be less profitable in
inflationary environments particularly when they have a high capital ratio, by studying
80 countries during 1988–1995. The same authors proved that banks in countries with more
competitive banking sectors, where bank assets constitute a large portion of GDP, are less
profitable.

Cetin (2019) found a positive impact of inflation on ROA in developing countries and
a negative impact in developed countries using a fixed effects OLS during 2013–2015 for
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G20 countries. Akbas (2012) found a negative impact of inflation on ROA for Turkish banks
using a panel data during 2005–2010. Boyd et al. (2001) obtained the same findings. Flamini
et al. (2009) found a positive relation between the inflation and banking profitability for 41
Sub-Saharan countries during 2000s using a two-stage GMM approach. Abdelaziz et al.
(2011) found a negative relation for these variables in the Tunisian banking sector during
1980–2009, based on a panel data analysis with random effects, while Sufian (2009) found
a positive relation for the Malaysian banking system during 2000–2004. Based on a GLS
approach with fixed effects, Vong and Chan (2009) found a positive relation for the Macao
banks during 1993–2007. Yilmaz (2013) also found a positive relation for 195 banks from
developing countries in a panel data framework during 2005–2010. However, Hamadi
and Awdeh (2012) found no impact of inflation on banking profitability ratios. Moyo and
Tursoy (2020) analyzed four large commercial banks from South Africa and found a strong
negative relationship between inflation and ROE between 2003–2019, based on an ARDL,
FMOLS and DOLS modeling. Naceur (2003) showed that banking profitability and the
net interest margin were negatively influenced by inflation in the Tunisian banking sector
during 1983–2000.

Isfaq and Khan (2015) demonstrated a positive relationship between capitalization or
concentration and ROA or NIM for the Pakistani banking market, but a negative relation
between inflation, on the one hand, and ROA and NIM, on the other hand, using a common
effect model, a fixed effect model and random effect model during 2008–2012. Dietrich
and Wanzenried (2009) showed that one of the most important determinants of bank
profitability within the Swiss banking sector was the market concentration rate, which is
strongly negatively correlated with the profitability ratios.

Fadzlan (2009) found there is a positive impact of banking capitalization and inflation
on the banking profitability during 2000–2007. Same positive relation between inflation
and banking profitability was found by Pasiouras and Kosmidou (2007) for EU banking
systems. García-Herrero et al. (2009) explained the low profitability of Chinese banks for
the period 1997–2004 by the negative impact of the banking market concentration on banks’
profitability, but they also found a positive relation between banking capitalization and
banking profitability.

Trujillo-Ponce (2013) determined that bank profits are influenced by inflation and
market concentration. A negative significant correlation was found between profitability
and market concentration, the latter being represented by the Herfindahl–Hirschman
index (Korytowski 2018). Mirzaei et al. (2013) have studied the banks from 40 European
emergent countries during 1998–2008 and found a positive relationship for the advanced
economies and a negative one for the emerging ones. Less competitive market conditions
are correlated with a higher level of profitability in emergent banking systems. Olson and
Zoubi (2011) found that market concentration positively impacts the banking profitability.
Beckmann (2007) studied 16 Western European countries and showed that there is no
significant relation between bank profits and the concentration rate of the banking market.

Smirlock (1985) and Staikouras and Wood (2004) suggested that the industry concen-
tration has a positive impact on the banking performance. The more concentrated the
industry is, the greater the monopolistic power of the firms will be. This, in turn, improves
the profit margins of banks. However, there are also some studies that report conflicting
results. For example, Naceur (2003) reported a negative coefficient of correlation between
concentration and bank profitability in Tunisia. Additionally, Karasulu (2001) found that
increased concentration has not necessarily contributed to the profitability of the banking
sector in Korea.

Ćurak et al. (2012) also demonstrated the negative impact of banking market concen-
tration on the banking profitability in Greece and a strong positive impact of the solvency
rate on ROA and ROE. Athanasoglou et al. (2006) have studied the banking profitability in
the SEE region between 1998 and 2002 and showed that capitalization had significantly
impacted profitability, while the concentration of the banking market was positively re-
lated to bank profitability. In terms of macroeconomic variables, the results were mixed
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among different European countries. Căpraru and Ihnatov (2014) also demonstrated this
relationship for all three banking profitability ratios—ROA, ROE and NIM—in the CEE
banking sectors.

Claeys and Vennet (2004) showed that the concentration ratio of the banking markets
was positively linked to profitability for Western European banks but was not validated for
Eastern European banks. Naruševičius (2018) found no significant relationship between the
concentration ratio of the banking sector and banking profitability in Lithuania. However,
Athanasoglou et al. (2008) found no clear results for this relationship.

The findings on the impact of capitalization on the banking profitability are mixed.
Berger (1995) found a negative relation, while Molyneux (1995) demonstrated a positive
relation, especially for the emerging economies. The same positive relationship between
the banking capitalization and banking profitability was found by Naceur and Goaied
(2008) for the period 1980 to 2000 for Tunisia, but they found no relation between the
banking profitability and macroeconomic variables.

A negative relationship between banking capitalization and banking profitability was
demonstrated by Goddard et al. (2010) and Rumler and Waschiczek (2012). On the contrary,
Demirgüç-Kunt and Huizinga (1999), Abreu and Mendes (2002), Pasiouras and Kosmidou
(2007) and García-Herrero et al. (2009) determined a strong positive relationship between
capitalization and banking profitability. A better capitalization decreases the financing
costs and, thus, increases the banking profitability. There are many studies that proved a
positive relationship between banking capitalization and banking profitability (Alexiou
and Sofoklis 2009, Athanasoglou et al. 2008, Iannotta et al. 2007) and they explained that
a better capitalization support lowering the financing costs for banks and that a higher
capital is associated with more riskier assets and, therefore, with a higher profitability.

Trujillo-Ponce (2013) demonstrated in his study that capitalization is positively associ-
ated only with ROA, as reflected in the profitability ratio, and negatively associated with
ROE, while a higher share of loans granted to the economy is positively associated with
banking profitability and a low credit risk of loans is positively related to banking prof-
itability for Spanish banks during 1999–2009, using a GMM estimator for an unbalanced
panel data.

Previous researchers found that despite the higher operating costs of managing a large
portfolio of loans, bank profitability should increase because of granting more credits to
the economy (García-Herrero et al. 2009; Barros et al. 2007; Iannotta et al. 2007; Pasiouras
and Kosmidou 2007; Chiorazzo et al. 2008; Abreu and Mendes 2002). However, increasing
the share of credits granted to the economy of the total banking assets increases the risks. It
seems that the consensus is that a poor quality of loans portfolio negatively impacts on the
banking profitability. Increasing the non-performing loans negatively affects the banking
profitability (Alexiou and Sofoklis 2009; Athanasoglou et al. 2008; Chiorazzo et al. 2008;
DeYoung and Rice 2004; Hernando and Nieto 2007).

The effect of credit risk, i.e., loan losses as per non-performing loans, is clearly signifi-
cant and negative (Athanasoglou et al. 2008; Coffinet and Lin 2010; Sufian 2011; Kanas et al.
2012), especially during the crisis periods. Psaila et al. (2019) analyzed the profitability of
Euro-Mediterranean Commercial Banks using a pooled OLS regression, fixed effects and
random effects panel regressions. They found that NPLs are negatively related to ROA
for these commercial banks and that the solvency rate is the most significant explanatory
factor for the NPL and ROA developments. Anbar and Alper (2011) found that weak
asset quality negatively impacts on ROA for Turkish banks. They also found that banking
loans did not have a positive relationship with banking profitability. The most significant
factor impacting on the profitability of euro area banks (as ROA) appear to be the NPL
ratio (International Monetary Fund 2018). Akter and Roy (2017) demonstrated an inverse
relationship between those two variables. The same results were achieved by Christaria
and Kurnia (2016), Anastasiou et al. (2016), Kingu et al. (2018), Petkovski et al. (2018) and
Khan and Ahmad (2017).
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A higher loan quality implies more resources allocated to loan monitoring, thus
increasing bank costs (Mester 1996). Likewise, riskier credits are better remunerated for
banks, which can lead to an increase of the banking profitability, as some previous studies
have proved (Iannotta et al. 2007; Kasman et al. 2010).

There are few direct studies about the impact of the public deficit/public balance
on the banking profitability. Sayilgan and Yildirim (2009) found a positive relation in the
Turkish Banking system during 2002–2007, while Kaya (2002) demonstrated that ROA and
ROE of the Turkish banking system are positively correlated with the public budget deficit.
Some studies analyzed the impact of the public deficit or increased public spending on the
domestic and foreign investments and concluded that there is a significant negative effect
in the long run, which can negatively impact the banking profitability rates by decreasing
the credit demand in those affected countries (Blanchard and Perotti 2002; Alesina et al.
2002; Mulas-Granados et al. 2009; Ilzetzki et al. 2010). On the other hand, there are some
studies analyzing the impact of public deficit on the banking interest rates (Laubach 2009;
Canzoneri et al. 2002; Kirchner and Wijnbergen 2012), which concluded that there is a
significant positive effect of the public deficit on the interest rates, which are correlated
with the impact mentioned above on the credit demand leads to the idea that the impact of
the public deficits on banking profitability (measured as ROA and ROE) is significant and
negative.

The unemployment rate was found to be one of the most significant macroeconomic
variables for the banking performance in the CEE banking systems. The unemployment
rate dynamic is important for the banking operating expenses (negotiating salaries) and,
thus, for the banking profitability; hence, a positive relation with banking profitability was
demonstrated for the Lithuanian banking sector based on a pooled mean group estimation
technique (Naruševičius 2018). Clair (2004) studied the banking system in Singapore
and determined that the unemployment rate influenced the stability and performance
of the local banks. Heffernan and Fu (2008) used the net interest margin to examine
the determinants of banking performance. They showed that the unemployment rate
is significantly related to banking profitability. Abreu and Mendes (2002) reported a
negative relation between the unemployment rate and profitability of the banking systems,
expressed as ROA and ROE. An increase in the unemployment rate determines the rise
of the non-performing loans and the decrease of the demand for new credits to the non-
governmental sector. The strongest effect can be seen on the demand for new credits, while
the impact on the NPL is weaker in the short run (Moinescu 2008). The unemployment rate
determines high banking losses (Frøyland and Larsen 2002; Berge and Boye 2007), with a
direct impact on the performance of the banking system (Pesola 2005).

Concluding the findings of the previous studies, we can state that the determinants
belonging to the banking and financial markets group were more often analyzed by the
researchers and they have been found to have a more significant impact than the macroeco-
nomic factors on the banking profitability ratios. Their impact on the banking profitability
differs because of the differences among the banking sectors in the developed markets
against the developing or emergent ones, not because of the analyzed period. Different
results for the same factor (from both groups) were also achieved during the pre-crisis or
post-crisis periods (Blanchard and Perotti 2002; Ilzetzki et al. 2010; Sayilgan and Yildirim
2009; Kaya 2002; Abreu and Mendes 2002; García-Herrero et al. 2009; Iannotta et al. 2007;
Kasman et al. 2010). The results for the emerging markets (Turkey, Hong-Kong) and CEE
regions were similar regarding the impact of many analyzed determinants before and after
the crisis (Demirgüç-Kunt and Huizinga 1999; Sayilgan and Yildirim 2009; Andries, et al.
2016; Athanasoglou et al. 2006; Mirzaei et al. 2013; Cetin 2019; Abreu and Mendes 2002;
Moinescu 2008). However, for some factors (e.g., the concentration rate or inflation rate),
the impact in the developing European countries is different than some other developing
countries, such as Malaysia or China (Mirzaei et al. 2013; García-Herrero et al. 2009;
Demirgüç-Kunt and Huizinga 1999; Sufian 2009).
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3. Research Methodology

The paper’s research objective resides in investigating the impact of financial system
characteristics and macroeconomic specificities on the profitability of commercial banks in
Central and Eastern Europe (CEE), by means of panel regressions in a GMM estimation
framework. We used data with an annual frequency between 2009 and 2018 from 11 CEE
countries, as follows: Bulgaria, Croatia, Czechia, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slovakia and Slovenia. All countries are members of the European Union
since 2004 and 2007; therefore, the period under analysis in our paper fully covers their EU
membership.

The variables used in the panel modeling, along with their definitions and sources
of data, are presented in Table 1. We have used three different variables to proxy bank
profitability—ROA, ROE and NIM—four variables to encompass the influence of financial
system attributes on bank profitability—CREDIT, HERFIND, NPL and SOLVRATE—and
three variables associated with countries’ macroeconomic characteristics—BUDBAL, IN-
FLATION and UNEMP. Several other variables have been included in the preliminary
stages of this research, but we have discarded them in view of their lack of statistical
significances1. All variables were collected at country level; hence, regarding the bank
profitability and banking system characteristics, they illustrate the aggregate performance
and conditions of all commercial banks in the countries under scrutiny, and not of particular
banking institutions.

Table 1. Description of variables.

Variable Notation and
Measurement Definition Data Source

Bank profitability

Return on assets ROA (%) Ratio of the total profit (loss) for the year to the total
assets

European Central
Bank Statistical

Warehouse

Return on equity ROE (%) Ratio of the total profit (loss) for the year to the total
equity

Net interest income margin NIM (%)

Difference between the interest incomes on assets (i.e.,
loans granted, and securities held) and interest
expenses from interest paid on liabilities (i.e., customer
deposits, bonds) relative to the total assets.

Banking system characteristics

Domestic credit to private sector CREDIT (%)

All financial resources provided to the private sector by
depository corporations, deposit-taking corporations
except central banks through loans, purchases of
nonequity securities, trade credits and other accounts
receivable that establish a claim for repayment.

World Bank

Non-performing loans NPL Ratio of banking non-performing loans to total loans

Herfindahl index for credit
institutions HERFIND

The degree of concentration of banking business
(based on the total assets) calculated by summing the
squares of the market shares of all the credit
institutions in the banking sector

European Central Bank
Statistical Warehouse

Solvency ratio SOLVRATE (%) The ratio between banks’ capital and their
risk-weighted assets (CET1 ratio)

Macroeconomic attributes

Public deficit/surplus BUDBAL (%)

General government net lending (+)/net borrowing (-)
ratio to gross domestic product. The general
government sector comprises central government, state
government, local government and social security
funds. Eurostat

Inflation rate INFLATION (%)
Harmonized Index of Consumer Prices (HICP), which
measures the change over time of the prices of
consumer goods and services acquired by households

Unemployment rate UNEMP (%) Unemployment share of the total labor force World Bank

Source: authors’ preparation.
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Based on existing studies and findings, we hypothesize that CEE banks’ profitability
will be negatively impacted by the importance of non-performing loans, public deficit,
inflation rate and unemployment. For the remaining variables—the credit to the private
sector, banking market concentration and solvency ratio—we form no a priori hypothesis
regarding the sign of the panel regression coefficients.

Table 2 shows brief descriptive statistics of variables for the entire sample of countries
and period under analysis. A detailed presentation and discussion on the variables’ value
and patterns across countries and years is included in the next section, where the results
are presented.

Table 2. Descriptive statistics of variables, full sample.

Variable Mean Median Maximum Minimum Standard Deviation Skewness Kurtosis

ROA 0.525 0.903 4.241 −10.400 1.827 −3.054 16.181
ROE 4.343 8.750 32.700 −117.600 17.892 −4.081 24.442
NIM 2.865 2.900 5.300 1.200 0.859 0.223 2.894

CREDIT 54.674 51.374 104.560 25.727 15.322 0.780 3.903
NPL 8.562 6.132 23.990 0.453 5.377 0.737 2.708

HERFIND 0.123 0.104 0.309 0.056 0.056 1.444 4.497
SOLVRATE 18.190 17.615 41.826 11.320 4.617 2.302 10.995
BUDBAL −2.928 −2.600 2.000 −14.600 2.960 −0.924 4.073

INFLATION 1.794 1.600 6.100 −1.600 1.763 0.274 2.368
UNEMP 9.395 8.900 19.480 2.240 3.710 0.574 2.729

Source: authors’ calculations.

The model used in our paper uses the General Method of Moments (GMM), firstly
proposed by Arellano and Bond (1991), and intensively used in the previous research
endeavors on firm profitability, including banks’ profitability and efficiency—to mention
only a few papers: Athanasoglou et al. (2006), Dietrich and Wanzenried (2009), Al-Homaidi
et al. (2020) and Banto and Monsia (2021). Scholars’ preference for the GMM approach
to panel regression stems from its ability to control for endogeneity, due to the use of
available lagged values in the dependent variable and of the exogeneous regressors’ lagged
values in the form of instruments. Moreover, the GMM approach allows for the control
of unobserved heterogeneity and persistence of the dependent variable, resulting in more
consistent estimates of the regression parameters compared to the more traditional fixed or
random effects panel regressions.

Our estimation of the determinants of banks’ profitability in CEE countries is based
on the following general model:

Yit = α +
k

∑
j=1

β jXk
it + εit (1)

where Yit is the profitability of banks in country i at time t, with i = 1, . . . , N and t = 1,
. . . , T, α is the constant, Xk

it are the regressors (explanatory variables) and εit is the error or
disturbance term (εit = θit + τit, where θit is the unobserved country-specific effects and
τit is the idiosyncratic error, θit ∼ I IN

(
0, σ2

θ

)
—independently and identically normally

distributed with a mean of zero and a defined variance—and independent of τit ∼ (0, σ2
τ ).

We add the lagged profitability to Equation (1):

Yit = α + δYi,t−1 +
k

∑
j=1

β jXk
it + εit (2)

where Yi,t−1 is the one-year lagged bank profitability and δ is the adjustment speed to
equilibrium, whose values indicate whether profits persist, but will return to their long-term
level (δ is between 0 and 1), depending on whether the banking sectors in the CEE countries
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are more or less competitive (δ closer to 0 or 1, respectively). Since we are interested in
separately evidencing the relationships of CEE financial market characteristics, on the
one hand, and macroeconomic conditions, on the other hand, with banks’ profitability, in
Equation (2), variables Xk

it will include, first, the four financial market variables—CREDIT,
HERFIND, NPL and SOLVRATE—as regressors, and second, the three macroeconomic
conditions as regressors—BUDBAL, INFLATION and UNEMP.

There are two versions of GMM estimators used in the econometric literature: the
difference GMM and the system GMM. Arellano and Bond (1991) proposed the difference
GMM estimator, which takes the first difference of the panel equation for each period
with the aim of removing the specific country effects, while instrumented regressors of the
first difference equation are their one or more period lagged values. The other estimation
version, system GMM (or the two-step system GMM), proposed by Blundell and Bond
(1998), is a combination of the first difference in the panel equation with an equation at level
where instruments are regressors’ first differences. Arellano and Bover (1995) and Blundell
and Bond (1998) demonstrated that system GMM corrects the biases on the difference GMM
estimator, allowing for lagged first differences in levels equations. Hence, we proceed with
the two-step system GMM estimation.

Regarding the correlation between the explanatory variables used in panel models,
Table 3 shows that, overall, the correlation between regressors that are included in the
same estimation (financial market variables and macroeconomic variables, separately) is
not strong—the highest correlation coefficient is 0.488 between CREDIT and HERFIND,
and −0.415 between BUDBAL and UNEMP—implying the lack of multicollinearity issues
in our models.

Table 3. Pearson correlation coefficients for variables included in the study, full sample (2009–2018).

ROA ROE NIM CREDIT HERFIND NPL SOLVRATE BUDBAL INFLATION UNEMP

ROA 1
ROE 0.937 * 1
NIM 0.130 0.131 1

CREDIT −0.320 * −0.360 * −0.238 * 1
HERFIND 0.023 −0.057 −0.347 * 0.488 * 1

NPL −0.490 * −0.440 * 0.134 0.106 −0.295 * 1
SOLVRATE 0.306 * 0.288 * −0.054 −0.009 0.521 * −0.299 * 1
BUDBAL 0.206 * 0.192 * −0.041 −0.342 * −0.059 −0.071 0.304 * 1

INFLATION 0.070 −0.007 0.255 * 0.019 0.029 0.053 −0.194 * −0.314 * 1
UNEMP −0.326 * −0.301 * −0.174 0.497 * 0.207 * 0.493 * −0.211 * −0.415 * 0.016 1

Note: * designates the statistical significance at a 5% level. Source: E-views output and authors’ calculations.

The quality of the system GMM estimation results depend on the validity of instru-
ments matrix and the assumption of no residual autocorrelation. We used the Sargan test
to verify the validity of instruments and the second-order serial correlation test of Arellano
and Bond (1991) to support our system GMM estimation.

4. Results and Discussion

We present the results of our analysis in two steps: first, we undertake a comprehensive
investigation of banking systems’ profitability dynamics in CEE countries between 2009
and 2018, which also highlights the similarities and differences between economies; second,
we show and discuss the results of our panel regressions in GMM framework, which link
banks’ profitability to financial systems’ attributes and macroeconomic characteristics.

4.1. The Dynamics of Banks’ Profitability in CEE Countries

Figures 1–3 describe the evolution of banks’ profitability between 2009 and 2018 in
CEE countries considered as a group. Over time, mean ROA varied between −0.681%
in 2009 and 1.527% in 2018, in some years being lower than median ROA and in others
higher, without a special pattern that can be detected. The most striking difference between
the mean and median ROA was recorded in 2009 and 2014, when mean ROA at group
level was negative (−0.681% and−0.272%, respectively), while mean ROA was in the
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positive territory (0.668% and 0.8%, respectively). This indicates negatively skewed ROA
distributions for these two years and the presence of several low ROA values in some
countries that triggered the low mean ROA. These two years were also the ones that show
the highest ROA variation among the 11 CEE countries, evidenced by the distance between
mean/median and the staples (ends of whiskers in the boxplot). Mean ROA was more
volatile over time compared to median ROA, but both have followed a general upward
trend between 2009 and 2011, followed by a downward one until 2014 and a subsequent
upward evolution until 2018. These fluctuations can be easily explained by the negative
impact of the Global financial crisis of 2007–2009 on banking systems all over the world,
including the region investigated in our research, followed by another negative impact of
the European sovereign debt crisis in 2012. We also note the higher homogeneity of ROA
among CEE countries after 2015, suggesting their banking systems’ fast adjustment to the
recommendations and rules of the European Banking Authority after the turbulent years
of the two crises.
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Moving to ROE—see Figure 2—the pattern identified in the case of ROA is generally
maintained, except for year 2013, showing a high difference between mean and median
ROE in the sample. Mean ROE varied between −8.545% in 2009 and 11.818% in 2016, while
median ROE was positive in all years, with the lowest value in 2012 (5.3%) and the highest
in 2016 (11.3%). In 5 years out of 10, ROE is negatively skewed, and positively skewed
in the remaining 6. At the overall sample level, the lowest ROE was −69.4% in 2009—in
Estonia—and the highest 32.7% in 2011—also in Estonia. Similar to ROA, the CEE countries’
differences in terms of ROE have diminished considerably after 2014, indicating smaller
disparities in their banking systems profitability, triggered by the countries’ compliance
with European Banking Authority recommendations.

Unlike ROA and ROE, which displayed both negative and positive values over time,
NIMs have remained positive between 2009 and 2018 for all countries in our sample,
suggesting a strong core performance of the CEE banking systems. Although mean and
median NIM, respectively, have shown low variation across years, there were important
discrepancies between countries, particularly in 2010 and 2009, when the differences
between the maximum and minimum NIM was 4% and 3.7%, respectively. It is difficult to
distinguish specific trends in NIM evolution for several years, which is quite different from
ROA and ROE patterns, and we also note the quite important relative variation of NIM
among CEE countries for each year, without a specific trend towards homogeneity as one
moves towards 2018.

We show in Figure 4, a comparison between the evolutions of the three bank profitabil-
ity variables included in our investigation, i.e., ROA, ROE and NIM, for all 11 countries
in the region, between 2009 and 2018. Several observations are noteworthy, in our opin-
ion. First, banks in the region have increased their lending volumes, which explains the
robust profitability in a low interest-rate environment after the 2007–2009 financial crisis
(Deloitte 2019). Second, as expected, ROA and ROE were rather well correlated at an over-
all sample and individual country level—the Pearson correlation coefficient between ROA
and ROE at sample level is 0.937, statistically significant at 1% level, while the correlation
coefficients for countries vary between 0.741 for Slovakia and 0.999 for Slovenia—but their
overall evolution between 2009 and 2018 follows different trajectories depending on the
country. Thus, most countries have seen their ROA and ROE considerably fluctuate over
the years, more particularly ROE, with Croatia, Hungary, Poland, Romania and Slovakia
leading in terms of variation. Bulgaria and Slovenia show an interesting pattern of ROA
and ROE, with a general upward trend only marked by a substantial drop in one year (2014
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for Bulgaria and 2013 for Slovenia). Third, NIM displays considerably less volatility over
time compared to ROA and ROE, accompanied by a flat evolution in most countries and
slight declines in Czechia, Romania and Slovakia.
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Fourth, at sample level, NIM shows very weak correlation to both ROA and ROE
(0.130 to ROA and 0.131 to ROE, none statistically significant) caused by the significant
differences at country level—the Pearson correlation coefficient for ROA and NIM varies
between −0.577 for Slovakia and 0.808 for Czechia, and for ROE and NIM between −0.449
for Slovakia and 0.840 for Czechia (see Table 3). We also note the virtual no-correlations
in Romania (0.007 for NIM-ROA and 0.074 for NIM-ROE), Poland (0.096 for NIM-ROA)
and Estonia (−0.04 for NIM-ROA). This suggests that banking systems with high NIM,
as is the case with CEE countries, were not necessarily good generators of high ROA and
ROE. Moreover, capturing banks’ performance by considering only NIM overlooks other
aspects related to the credit process, as well as the requirements embodied in the RAROC
(risk-adjusted return on capital) modeling system (Nichols 2017). Nevertheless, one cannot
overlook the robust profitability of banks in the CEE region, driven by surging lending and
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improvements in assets’ quality, the latter being correlated with the requirements imposed
by Basel II and Basel III.

Figures 5 and 6 show the evolution of the financial sector attributes in the 11 CEE
countries included in our sample between 2009 and 2018. In 8 out of 11 countries, the
share of domestic credit to the private sector in GDP declined between 2009 and 2018 (see
Figure 5, left panel), and in some countries, this decline has been quite impressive; for
example, this share dropped by 64% in Latvia (from 105.46% in 2009 to 36.62% in 2018) and
by almost 50% in Slovenia (from 83.07% in 2009 to 43.32% in 2018) and in Hungary (from
59.92% in 2009 to 32.41% in 2018). By contrast, the importance of domestic credit in GDP
increased by 38% in Slovakia, 14.1% in Czechia and 11.7% in Hungary. Certainly, these
results reflect the widening of the financing alternatives available to the private sector in
these countries, jointly with the increase of their GDP, but also point towards a lagging
behind of the banking sector as provider of financing to the economy and, to some extent,
of the lack of modern and innovative solutions, adjusted to the needs of the private sector
in this dynamic region. On the other hand, the banking sector in the region became more
resilient, as illustrated by the diminishing importance of non-performing loans and the
increase in solvency rates (Vivaldi and Giorgio 2017). Regarding non-performing loans
(see Figure 5, right panel), its values in 2009 varied between 4.28% in Poland and 23.99% in
Lithuania, but dropped to a range between 0.45% (Estonia) and 9.70% (Croatia), reflecting
the improved credit management in CEE banking institutions, also driven by stricter
regulations and the implementation of Basel II and III rules, mostly after the European
sovereign debt crisis of 2012. In several CEE countries, this decline was substantial, namely
Estonia and Lithuania (91%) and Hungary (70%). The only CEE country that has seen an
increase in NPL in 2018 compared to 2009 was Slovenia (from 5.79% to 6%), although it
dropped to only 3% in 2017.
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Figure 5. Domestic credit to the private sector-% (left panel) and non-performing loans-% (right panel) in CEE countries, 
1995–2018 (%). 

All banking systems in CEE countries have recorded important increases in their sol-
vency rates, particularly until 2013–2014, illustrating the strengthening of banking activi-
ties after the global financial crisis of 2007–2009 (see Figure 6, left panel). After 2014, how-
ever, solvency rates slightly declined in several countries (Bulgaria, Lithuania, Slovakia 
and Slovenia), but most importantly in Estonia, due to the 2% increase in systemic risk 
buffer requirement set by Estonian Central Bank (Eesti Pank 2014) for commercial banks 
in August 2014. The situation of Estonian banks is linked to the particularities of the Esto-
nian economy, with a higher-than-average level of investments but modest savings of 
households and companies, but also of the Estonian banking system, highly concentrated 
and exposed to risks associated to the same group of countries and sectors. In terms of 
solvency rates values, they ranged between 12.9% (Lithuania) and 15.75% (Romania) in 
2009 and 17.76% (Slovakia) and 31.0% (Estonia) in 2018, after reaching 41.8% in 2014 
(Estonia). In this context, it is worth noting that the values of these rates are well above 
the requirements of the European Central Bank, even for the countries that have not 
yet adopted the euro (6 out of 11 in our sample). 
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All banking systems in CEE countries have recorded important increases in their
solvency rates, particularly until 2013–2014, illustrating the strengthening of banking
activities after the global financial crisis of 2007–2009 (see Figure 6, left panel). After 2014,
however, solvency rates slightly declined in several countries (Bulgaria, Lithuania, Slovakia
and Slovenia), but most importantly in Estonia, due to the 2% increase in systemic risk
buffer requirement set by Estonian Central Bank (Eesti Pank 2014) for commercial banks
in August 2014. The situation of Estonian banks is linked to the particularities of the
Estonian economy, with a higher-than-average level of investments but modest savings of
households and companies, but also of the Estonian banking system, highly concentrated
and exposed to risks associated to the same group of countries and sectors. In terms
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of solvency rates values, they ranged between 12.9% (Lithuania) and 15.75% (Romania)
in 2009 and 17.76% (Slovakia) and 31.0% (Estonia) in 2018, after reaching 41.8% in 2014
(Estonia). In this context, it is worth noting that the values of these rates are well above
the requirements of the European Central Bank, even for the countries that have not yet
adopted the euro (6 out of 11 in our sample).
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On the other end, the Herfindahl index shown in Figure 6 (right panel) indicates
considerable differences between CEE countries in terms of their banking systems’ concen-
tration; for example, Estonia recorded values of the index in the range of 0.24 to 0.30, while
Poland recorded values between 0.05 to 0.07 over the period under scrutiny. As mentioned
above, the Estonian banking system is domiated by three banks—Swedbank, SEB Bank
and Luminor Bank—while the the largest local capital based bank, LVH Bank, holds 6% of
banking assets. At the other end, the Polish financial landscape was much more diverse,
including 32 commercial banks, 543 cooperative banks and 31 branches of credit institu-
tions at the end of 2018, while in 2017, the share of domestic investors in banking assets
became higher than the share of foreign investors (European Banking Federation 2019).
However, a rising concentration of CEE countries’ banking systems after 2009 is easily
observable, with only a few exceptions (Estonia, Hungary and Slovakia). This is correlated
with the shares of the largest five credit institutions in each country in total assets, reported
by European Central Bank. Thus, in 2018, the largest credit institutions held a share of
91% in total assets in Estonia and Latvia, 81% in Lithuania and 79% in Croatia, but only
50% in Poland and Hungary. Albeit partially explained by the size of populations in these
countries, differences are also the effect of multinational banks’ presence in the region,
with particularities from one country to another, including here the acquisitions of local
banks or mergers between local branches of foreign banks (such as the merger between
the Croatian branch of Société Générale and OTP, or between Nordea and DNB in Baltic
countries). Overall, 59 M&A deals have been concluded in the CEE region between 2015
and 2018 only, according to Deloitte (2019), mostly in Poland and Romania (10 M&A deals
each).

Regarding the macroeconomic variables, we note the improvement in public deficits in
all CEE countries after 2009 and, in many countries, the transformation in the public surplus
towards the end of the period (Bulgaria, Croatia, Estonia, Latvia, Slovakia and Slovenia),
although this was not higher than 2% of the GDP. The exceptions were Czechia (the surplus
in 2010, 2011 and 2014 transformed into a slight deficit in 2017 and 2018) and Romania
(deficit after 2016, fueled by the populist measure of the social-democratic government). In
the inflation area, all CEE countries saw their prices diminish their increase after 2011, while
several of them even experienced deflation between 2014 and 2016 (Bulgaria, Romania,
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Croatia, Slovenia, Poland, Lithuania and Slovakia). The unemployment rate, the last
macroeconomic variable used in our research, was on a robust downward trend in all CEE
countries after 2009, although it somewhat increased between 2011 and 2013. Thus, the
11 countries included in our analysis had unemployment rates ranging between 5.86%
(Slovenia) and 17.51% (Latvia) in 2009, but only ranging between 2.24% (Czechia) and
8.43% (Croatia) in 2013. The labor conditions in the CEE region have improved and real
wages rose in almost all countries, which helped the decreasing unemployment trend
(Deloitte 2019).

4.2. The Interplay between Bank Profitability, Financial System Attributes and the Macroeconomic
Environment in CEE

This section of our paper reports the results of the two-step system GMM estimations
for the two models used in the research: first, we show the results of the panel regressions
estimations when financial market variables are considered as independent regressors;
then, we report the estimations for panels which included the macroeconomic variables as
regressors.

Table 4 presents the results for financial market variables panels, i.e., CREDIT, HERFIND,
NPL and SOLVRATE, for each bank profitability measure considered—ROA, ROE and
NIM. All models include, as presented in Section 2, the lagged values of the dependent
variables as regressors. For all bank profitability measures, their 1-lag values are statistically
significantly influencing the current values of profitability, but this influence has different
directions for ROA and ROE versus NIM. Thus, lagged values of ROA and ROE negatively
impact their current values, while previous 1-lag NIM positively influences current NIM.
This points out towards a persistence of profitability as derived from the interest margin
in CEE banking systems, which is correlated with the higher importance of net interest
margin as a source of profitability in these countries, particularly when we observe that
the panel regression coefficient for 1-lag NIM is higher, in absolute terms, compared to the
similar coefficients for ROA and ROE (0.353 against 0.126 and 0.098 for ROA and ROE,
respectively). At the same time, bank profitability measured by ROA and ROE shows a
“reversion to mean” behavior, as banks in the CEE region do not seem to be able to maintain
good past levels of profitability.

Table 4. Results of System GMM estimations for financial market variables panels.

Variables
ROA ROE NIM

Coefficient p-Value Coefficient p-Value Coefficient p-Value

ROA(−1) −0.126 0.000 na na na na
ROE(−1) na na −0.098 0.000 na na
NIM(−1) na na na na 0.353 0.000
CREDIT −0.059 0.039 −0.598 0.003 −0.021 0.046

HERFIND −39.558 0.018 −384.180 0.010 −10.113 0.375
NPL −0.236 0.004 −1.945 0.001 −0.029 0.136

SOLVRATE −0.111 0.013 −1.094 0.032 −0.082 0.000

S.E of
regression 1.394 13.185 0.513

Sargan test 5.876 4.588 5.266
p-value 0.437 0.598 0.510

AR(1) test z = −4.308 p = 0.000 na na z = −0.013 p = 0.989
AR(2) test z = −0.962 p = 0.335 z = −0.075 p = 0.940 z = na p = na

Note: The results in this table are based on Equation (2). Bolded coefficients indicate statistical significance at a 5% level. na means that the
variable on the line has not been included as a regressor in the panel equations. The Sargan test is the test for over-identifying restrictions.
AR(1) is the Arellano–Bond test of the average auto covariance in residuals of order 1 equals 0 (H0: there is no autocorrelation). AR(2) is
the Arellano–Bond test of the average auto covariance in residuals of order 2 equals 0 (H0: no autocorrelation). Na—statistic cannot be
computed. Source: authors’ calculations
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Regarding the influence of financial market variables on CEE banks’ profitability,
we notice the significance of these variables for banks’ profitability, which is in line with
previous findings of Saif-Alyousfi (2020) in the case of Asian banks, Onofrei et al. (2018)
on CEE countries or Messai et al. (2015) for Western European countries. The negative
link between CREDIT and all profitability measures suggests that a higher importance of
credit to the private sector in these economies was detrimental to their banks’ profitability,
explained by the higher exposure to credit risk of banks. We explain our findings by
the declining shares of credit to the private sector in most CEE countries included in our
sample, combined with the good performance in ROA, ROE and NIM, which is a direct
reflection of diminishing credit risk with significant impact on CEE banks’ profitability.
Our results, thus, confirm the findings of Ayaydin and Karaaslan (2014) for Turkey, and of
Firtescu and Roman (2015) for Romania and Bulgaria. This may also be correlated with
a general decline of private sector loans in CEE banks’ portfolios over time, while other
sources of profit became more important, particularly in a low interest environment, such
as asset management, changing fee structures or electronic banking and digitalization
(Tennant and Sutherland 2014; Valahzaghard and Bilandi 2014; Isshaq et al. 2019).

In the banking sector, concentration refers to the accumulation of funds in a small
number of large banks, which leads to a decisive role played by them over smaller banks.
Our GMM dynamic panel estimations show that the banking market concentration in CEE
countries, measured by the Herfindahl index, negatively impacted ROA and ROE, but we
evidence no influence on NIM. Interestingly, our results indicate an almost 10 times higher
impact of banking market concentration on ROE compared to ROA, which is a finding that
needs to be further investigated. The negative relationship between market concentration
and banks’ profitability in CEE countries confirms previous results in the literature that
studied emerging and less developed economies, such as Tunisia (Naceur 2003), Czechia
(Černohorský 2015), South-Eastern Europe (Athanasoglou et al. 2006), Central and Eastern
Europe (Căpraru and Ihnatov 2014) or the MENA region (Zoghlami and Bouchemia 2020),
but one needs to consider that the banking market concentration in the CEE region is low
to middle, apart from Estonia and Lithuania. This opens the road for consolidation in the
banking market in the future, which might change the relationship between concentration
and profitability.

The ratio of non-performing loans to total loans (NPL) has a negative influence on
ROA and ROE, but it seems to have no effect on NIM. Thus, our results are in accordance
with the results of literature on the topic that finds a negative link between lower bank’s
assets quality, in the form of non-performing loans, and profitability—Athanasoglou et al.
(2008) for South-Eastern European countries, Coffinet and Lin (2010) for French banks,
Psaila et al. (2019) in the case of Euro-Mediterranean countries and Akter and Roy (2017)
for banks in Bangladesh. We should also mention that 5 of the 11 countries included in
our sample became members of the European Monetary Union and adopted the euro
(Estonia, Latvia, Lithuania, Slovakia and Slovenia) between 2007 and 2015, which required
the compliance of the banking system to the requirements imposed by the nominal and
real convergence. Moreover, Bulgaria introduced measures to support a smooth transition
for Exchange Rate Mechanism (ERM) II participation and further euro adoption (European
Council 2018), which have also resulted in improvements in loan quality in the banking
system.

Last but not least, we evidence a negative link between solvency rates (SOLVRATE)
and banks’ profitability in CEE economies, regardless of how profitability is measured.
This result confirms the findings of Akbas (2012), who stressed that higher solvency rates,
which banking systems in CEE countries benefit of, reduce the leverage effect, increase the
financing costs and negatively impact profits, which is in line with the findings of Ćurak
et al. (2012), who identified the same negative relationship between solvency rates and
profitability in the case of Macedonian banks. Furthermore, Goddard et al. (2010) have
shown that profitability is higher for more efficient and diversified banks, but lower for
those that are highly capitalized, in a study of eight banking systems in the European Union
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before the 2007–2009 crisis. The explanation for this result resides in the high opportunity
cost of holding considerable levels of capital, which tends to diminish shareholder returns.
As in other studies (Petria et al. 2015), the results of our dynamic panel estimations reveal
a higher impact of the solvency rate on ROE compared to ROA and NIM (the regression
coefficient is −1.904 for ROE compared to −0.111 for ROA and −0.082 for NIM). On
the other hand, our results contradict many findings that show that higher solvency is
associated to improved bank profitability, in both developed and emerging countries—see,
for example, Athanasoglou et al. (2006) for South-Eastern European countries, Petria et al.
(2015) for the 27 EU countries and Dietrich and Wanzenried (2009) for Switzerland.

Moving to the second part of our estimations, Table 5 shows the results of the GMM
panel regressions when macroeconomic variables were considered as regressors. Here,
the 1-period lagged values of profitability variables are significant for their current values
only in the case of ROA—positive coefficient—and NIM—negative coefficient—but not for
ROE. The signs of the coefficients for both ROA and NIM are the opposite compared to the
dynamic panel that included financial market variables, somehow suggesting a contrarian
effect of macroeconomic characteristics on the persistence of profitability in CEE banking
systems from one year to another compared to the impact of financial market variables.
Regarding the macroeconomic variables—BUDBAL, INFLATION and UNEMP—we found
statistical significance for all of them, which is in line with the vast research that reveals
the importance of the macroeconomic framework for the performance of the banking
system—see, for example, Cetin (2019) for G20 countries, Laubach (2009) for the United
States, Flamini et al. (2009) for Sub-Saharan Africa, Staikouras and Wood (2004) and
Goddard et al. (2004) for European Union countries, to name just a few. At the same time,
the relevance of each of the macroeconomic variables considered in our models is different
depending on the profitability measure used.

Table 5. Results of System GMM estimations for macroeconomic variables panels.

Variables
ROA ROE NIM

Coefficient p-Value Coefficient p-Value Coefficient p-Value

ROA(−1) 0.106 0.057 na na na na
ROE(−1) na na 0.265 0.193 na na
NIM(−1) na na na na −0.201 0.003
BUDBAL −0.200 0.010 −2.388 0.000 −0.064 0.011

INFLATION 0.032 0.320 −2.170 0.045 0.116 0.000
UNEMP −0.267 0.000 −1.375 0.081 −0.068 0.020

S.E of
regression 1.509 14.568 0.442

Sargan test 5.681 8.164 6.964
p-value 0.577 0.318 0.433

AR(1) test z = −0.144 p = 0.885 z = −0.845 p = 0.398 z = −0.267 p = 0.789
AR(2) test z = na p = na z = −0.109 p = 0.912 z = −1.714 p = 0.086

Note: Results in this table are based on Equation (2). Bolded coefficients indicate statistical significance at a 5% level. na means that the
variable on the line has not been included as a regressor in the panel equations. The Sargan test is the test for over-identifying restrictions.
AR(1) is the Arellano–Bond test of the average auto covariance in residuals of order 1 equals 0 (H0: there is no autocorrelation). AR(2) is
the Arellano–Bond test of the average auto covariance in residuals of order 2 equals 0 (H0: no autocorrelation). na—statistic cannot be
computed. Source: authors’ calculations

Previous research on the influence of public deficit on banks’ profitability has reached
mixed results, indicating either positive links between deficits and ROA or ROE—Sayilgan
and Yildirim (2009) or Kaya (2002) for Turkey—or negative links, driven by decreasing
demand for credit—Blanchard and Perotti (2002) in the case of United States, Mulas-
Granados et al. (2009) and Ilzetzki et al. (2010) for advanced and emerging countries. At
the same time, consistent research has shown that public deficits have significant impact
on interest rates; hence, we expected a negative relationship between public deficit and
banks’ profitability in our models. In fact, our results indicate that public budget deficit is
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negatively linked to all profitability measures, with a higher relevance for ROE compared
to ROA and NIM, which means that higher public deficits for CEE countries, as a share of
the GDP, have depressed banking systems’ profitability after the 2007–2009 financial crisis.
Since, as noted above, public spending conditions improved in the countries in our sample
as we approach 2018, this has triggered increases in the profitability of banks in the region.

The second macroeconomic variable included in our models was the inflation rate
(INFLATION), of which we have not formed a specific expectation, given the previous
inconclusive results in the extant literature, outlined in Section 2 of the paper. Our results
indicate a significant and positive influence of inflation on NIM, but a negative one on
ROE. Thus, higher inflation rates are correlated with higher net interest margins achieved
by banks, which means that banks are riding the inflation waves and include a higher
premium for inflation in lending rates compared to deposit rates. It is worth noting, in this
context, that in the years of lower inflation rates and even deflation (2011 to 2016, but this
is variable from one country to another), NIM has not seen declines that incorporate these
developments in almost any country in the region. This hints towards the considerable
power that banks in CEE countries have in terms of financing the economy compared to
the capital market, although banking market penetration, measured as banking assets per
GDP, remained at rather low levels in most of the countries in the region over the entire
timeframe considered in our analysis (Deloitte 2019). Precisely the underdevelopment of
banking and financial markets in the region may be the context for the positive impact of
inflation on net interest margin, as implied by Boyd and Champ (2006). The positive effect
of inflation on net interest margin was also evidenced by Atasoy (2007) for Turkey, Guru
et al. (2002) for Malaysia and Flamini et al. (2009) for African countries. Regarding ROE,
our estimated indicate a negative impact of higher inflation rates, which is in accordance
with the results of Abreu and Mendes (2002) in their research of European banking systems,
Abdelaziz et al. (2011) in Tunisia and Moyo and Tursoy (2020) in an investigation of
commercial banks’ profitability in South Africa.

The unemployment rate (UNEMP) is the last macroeconomic variable included in
our estimations of banks’ profitability in CEE countries, for which previous research has
shown significance, given its importance for banks’ operating expenses, stability, the share
on non-performing loans and so on. However, existing research fails to establish a clear-cut
positive or negative link between unemployment and bank profitability. Our estimations
indicate a negative impact of unemployment on CEE banks’ profitability, with statistically
significant coefficients for ROA and NIM, but not for ROE. These findings suggest that,
for banks in the region, the effect of unemployment on banks’ profitability is felt at an
operational level, particularly when we observe that unemployment is positively and
statistically significantly correlated with the importance of non-performing loans (NPL)—
0.493—and the credit to private sector—0.497 (see Table 3). These findings confirm the
ones of Clair (2004) in the case of Singaporean banks, Heffernan and Fu (2008) for Chinese
banks, Abreu and Mendes (2002) for Spanish, German and French banking systems and of
Pesola (2005) for Nordic European countries.

5. Conclusions

The aim of this research was to highlight the major determinants of banking profitabil-
ity in the CEE banking sectors, given the better resilience of these banking sectors in front
of the challenges posed by the last financial crisis and the current pandemic crisis. We
have applied a two-step GMM approach to select the most significant factors impacting on
ROA, ROE and NIM. We analyzed separately the macroeconomic determinants from the
determinants specific to the financial and banking market to better emphasize their impact
on the banking profitability ratios.

Summarizing our findings, the budget balance strongly and negatively impacts on
the banking profitability ratios (the strongest impact is on ROE), except on NIM, where
the impact is weak, but still negative. Inflation rate strongly and negatively impacts on
ROE, but its impact on NIM is positive. The weakest positive impact is on ROA. The
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unemployment rate also negatively impacts on the banking profitability rates, but its
influence is weaker than the impact of the budget balance or inflation. The weakest impact
is also displayed on NIM. The most significant factor specific to the financial and banking
market is the concentration rate of the banking market. Its impact is strong and negative,
especially for ROE and ROA. NPL strongly and negatively impacts ROA and ROE, too,
while the impact on NIM is weak, similar to the impact of the solvency ratio. The credit to
the non-governmental sector negatively and significantly impacts ROE, while the impact
on ROA and NIM is weak and negative.

These findings can be explained by the decrease of the credit to the private sector,
while the NPL sharply increased in many CEE countries as a result of the 2007–2008 crisis.
The profitability ratios (ROE and ROA) of the CEE banking sectors largely fluctuated
during 2008–2015 because of the above-mentioned developments of the non-governmental
credit and NPL, except for the Baltic states, where the share of NPL was not high and the
credit granted to the private sector was rather stable. The Baltic banking sectors also display
the highest capitalization rate and concentration rate among the analyzed banking sectors.
The concentration rate increased for all the CEE banking sectors during 2008–2015, because
some banks withdrew from this region then, and there were many mergers and acquisitions
during those specific times. Slovenia, on the other hand, displayed the lowest capitalization
rate during the analyzed period and faced a sharp decrease of the non-governmental credit
and a sharp increase of the NPL ratio, which determined high negative ROA and ROE
between 2008 and 2015. However, although a better capitalization supports the decreasing
of the financing costs, the banking sectors faced large difficulties in obtaining financing in
the context of the Global financial crisis and the sovereign debt crisis that followed, which
may explain the negative relation between the capitalization and the profitability ratios
in the CEE region. Moreover, these determinants, specific to the financial and banking
markets, are also linked to the macroeconomic determinants of the banking profitability.
The rise of the unemployment rate in the financial crisis context determined a significant
increase of the NPL in the CEE region, which negatively affected the banking profitability
ratios of the CEE banking sectors. The increased public deficits for a long period determined
a rise of the interest rates during 2008–2015, which caused a sharp decrease of the non-
governmental credit in the CEE region, and an increase of the NPL ratio, which negatively
impacted on the banking profitability ratios. Although many previous findings highlighted
the positive impact of the inflation on the profitability ratios, researchers that investigated
the European banking sectors or CEE banking sectors found the same negative relation
between inflation and profitability ratios, except for NIM. The explanation is related to the
effect of inflation on the increase of NPL and interest rates that cause a drop in the banking
profitability ratios.

Considering the negative impact of the macroeconomic determinants on the banking
profitability ratios, the authorities should adopt correlated monetary, fiscal and social
measures to keep inflation, unemployment and public deficit at low levels. This is especially
difficult during the crisis periods. For the banking management, based on these current
findings, we can recommend lower capitalization rates considering that the CEE banking
sectors display the highest capitalization ratios in Europe. These ratios can be reduced
without jeopardizing the banking solvency, especially now, when the NPL ratios are quite
low compared to the period of the financial crisis.
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Note
1 We have tested for preliminary significance with the following variables: Nominal GDP per capita, GDP growth rate, the tax and

contribution rate as a percentage of bank profits, 10-year bond yields, Nominal effective exchange rate (NEER), Real effective
exchange rate (REER) and Equity market capitalization ratio to GDP. It is difficult to explain the lack of significance of each of
these variables for bank profitability in CEE countries; however, most likely, this is due to the limited period under analysis,
the particularities of CEE countries’ exchange rate regimes (in the case of NEER and REER) and the specificities of the banking
systems included in the analysis.
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