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Abstract: This paper investigates the influence of bank diversification on bank
capital, risk, profitability and efficiency in a dynamic panel estimator. We also
examine: 1) how the influence differs depending on the type of diversification
(asset, income, non-interest income diversification); 2) whether diversification
affects the eurozone banks differently than the US banks; 3) which banking
type (commercial, cooperative and savings banks) is more benefited from
diversification. Our findings indicate that income diversification has substantial
benefits when compared to other types of diversification. Whereas non-interest
income diversification has the most unfavourable results for the reported
groups. Additionally, the impact of asset diversification is mixed for the
dependent variables and it is contingent on whether a bank belongs to eurozone
or to the USA. Finally, our survey highlights how different bank types
(commercial, cooperative or savings banks) are influenced by bank
diversification.
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1 Introduction

Over the past few decades, the highly competitive environment, the deregulation policies
[for example, the Gramm-Leach-Bliley Act (GLBA) of 1999], the managerial
innovations and technological progress have created incentives for banking institutions to
diversify their activities (Kim et al., 2020). Thus, banking institutions have increasingly
become involved in non-traditional banking activities resulting in the significant increase
of non-interest income! (Wu et al., 2020; Maudos, 2017; Demirgiig-Kunt and Huizinga,
2010; Ferreira et al., 2018). By diversifying their activities, banking institutions
attempted to sustain their profitability levels despite the changing conditions, but they
were exposed to further risks (Luu et al., 2019).

Nevertheless, in the aftermath of the financial crisis, many weaknesses of the
regulatory framework were revealed, many concerns about the threats of bank
diversification were raised and “the validity of all financial models have come under
serious questioning” (Clark et al., 2019). Therefore the impact of the financial crisis on
financial fragility has been thoroughly reassessed (Ashraf et al., 2016) and many
governments had to fiscally support banking activity (Triki and Maktouf, 2019). As a
result, the non-traditional banking activities are now being carefully monitored and new
regulations are being implemented (for example, Basel III framework), aiming at more
resilient banking institutions as well as banking systems. Thus, in the post-crisis period,
banks of advanced economies have started once again to rely more on traditional banking
practices and less on non-interest earning activities (Abuzayed et al., 2018). These
modifications have, however, significantly affected bank profitability and income
structure (Maudos, 2017).

Bank diversification, and whether or not its benefits outweigh the threats, is a broadly
examined issue. Yet the literature remains inconclusive, even the limited number of more
recent papers which investigate the after-crisis period, yield conflicting results. A great
part of those surveys suggest that bank diversification provides more benefits than
drawbacks (such as Moudud-Ul-Huq et al., 2019; Ashraf et al., 2016; Luu et al., 2019),
whereas many studies suggest that diversification is harmful for bank stability and/or
profitability (such as Nguyen, 2019; Alfadli and Rjoub, 2019; Williams, 2016; Ghosh,
2019). Therefore, further empirical analysis on this crucial topic is required as it could
shed more light on this issue.

In order to investigate bank diversification, in our survey, we attempt to convey how
assets, income and non-income diversification influence the profitability, capital, risk and
efficiency of banking institutions in the post-crisis period. Furthermore, we investigate
the sensitivity of our results to the bank characteristics and the general market conditions.
Moreover, we assess if diversification affects the eurozone banking institutions
differently than those of the USA and whether the impact of diversification varies across
different types of banks (commercial, cooperative and savings banks).

The comparison of the eurozone and the US banking systems was selected over other
banking groups because, firstly, it is appropriate to compare those two banking systems
as both not only have the member countries of both unions the same currency and
monetary policy, but also each country maintains its different economic structure and
legal system. Secondly, it is very interesting to compare eurozone and the US banking
systems as they behaved differently after the global financial crisis; different number of
bank failures and different measures and policies implemented for recovery from the
financial crisis (Ackermann, 2019; Lakhani et al., 2019). Thirdly, the different speed of
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recovery between the two reported country unions is the main reason for this selection, as
it helps us to investigate how differently the effect of diversification on capital, risk,
profitability and efficiency develops over the post-crisis period.

For the aforementioned purposes, we employ a data sample consisting of aggregated
balance sheets and financial data retrieved from 1,584 eurozone banks and 601 US banks
during the period 2013-2018. We investigate separately the impact of diversification on
capital, risk, profitability and efficiency of both economic unions, that is, the eurozone
and the USA. We also examine the three subgroups of banks (commercial, cooperative
and savings banks) in the eurozone and the USA. For the purposes of our study, we
control for environmental and bank-specific variables which affect the examined
relationship.

Concerning the methodology, the dependent variables of our empirical model are
efficiency, capital, risk and profitability. We estimate efficiency by employing data
envelopment analysis (D.E.A.) developed by Charnes et al. (1978). Additionally, we
employ three alternative variables to estimate bank profitability (the net interest margin,
the ratio of return on average assets as well as the ratio of profit before tax to average
total assets) and two variables to measure risk (Z-score and loan loss provisions ratio as
indicators of default risk and credit risk, respectively). Moreover, the capitalisation of the
banks in our empirical model is calculated as the ratio of total equity to total assets.
Regarding the independent variables, we apply the adjusted Herfindahl-Hirschman
indices (AHHI) for the estimation of the diversification measures (assets, income and
non-interest income diversification) and a variety of bank-specific and macroeconomic
indicators. In the final step of our survey, we implement the two-step system generalised
method of moments dynamic panel estimator (system-GMM) devised by Arellano and
Bover (1995) and further developed by Blundell and Bond (1998), to estimate the
relationships among the dependent and independent variables.

Our study contributes to the existing literature in four important ways. Firstly, unlike
previous studies, we investigate a post-crisis period and provide evidence regarding the
impact of bank diversification on capital, stability, efficiency and profitability after the
global financial crisis. Secondly, our survey is the first to compare the above mentioned
relationship between eurozone and the US banking institutions by employing
post-financial crisis data. Thirdly, to the extent of our knowledge, this is the first study to
examine the effect of diversification across different types of banks, by employing data
after the global financial crisis. Fourthly, to the best of our knowledge, our study differs
from the former literature as it examines:

1  the three categories of bank diversification (assets, income and non-interest income
diversification)

2 the impact on the four following independent variables: profitability, efficiency,
stability and capital.

Therefore, our study fills the gap in the existing literature because it is one of the first to
provide a broader understanding of how the impact of bank diversification on banking
institutions is configured by the new regulations implemented after the global financial
Crisis.

Regarding the aims of this paper, we examine:
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1 the influence of bank diversification on bank capital, risk, profitability and efficiency
in a dynamic panel estimator (RQ1-RQ4, Table 1)

2 also examine how the influence differs depending on the type of diversification
(asset, income, non-interest income diversification) (RQ5)

3 which banking type (commercial, cooperative and savings banks) is more benefited
from diversification (RQ6).

As regards the methodology, efficiency is estimated by employing DEA, diversification
measures are calculated by applying the AHHI and the impact of bank diversification on
capital, risk, efficiency and profitability is estimated by the two-step system generalised
method of moments dynamic panel estimator (system-GMM).

Table 1 Research questions

RQ1 How does diversification affect the profitability of banking institutions in the
eurozone and the USA in the post-crisis period?

RQ2 How does diversification impact the capital of banking institutions in the eurozone
and the USA in the post-crisis period?

RQ3 How does diversification influence the risk of banking institutions in the eurozone
and the USA in the post-crisis period?

RQ4 How does diversification affect the efficiency of banking institutions of the eurozone
and the USA in the post-crisis period?

RQ5 How does this influence differ depending on the type of diversification (asset,
income and non-interest income diversification)?

RQ6 How does the impact of diversification affect different banking sectors (commercial,
cooperative and savings banks)?

The remainder of this paper is structured as follows: Section 2 reviews the existing
literature, Section 3 introduces our data sample and Section 4 presents the selected
variables together with the research methodology. Section 5 analyses our empirical
results while Section 6 draws the conclusions.

2 Literature review

There is a large body of literature which provides empirical evidence regarding the
impact of bank diversification on risk as well as profitability. Yet, amongst the existing
literature there is very little, if any, consensus resulting in an ongoing debate on whether
the above-mentioned relationships are direct or adverse.

2.1 Bank diversification and stability

The influence of bank diversification on stability is a well-studied topic and multiple
papers employ bank data covering the period before the global financial crisis, however,
no consensus is reached yet. Lepetit et al. (2008) examine a sample of European banks
during the period 19962002 and suggest that income diversification and non-interest
income diversification are directly connected with risk. They also control for size and
non-interest income activities concluding that a positive relationship is mostly for small
banks and for their commission and fee activities. However, there is no positive
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association between risk and trading income. Similarly, Baele et al. (2007) investigate the
link among bank diversification, profitability and risk for European banks for the period
1989-2004 and deduce that income diversification accelerates both systematic risk and
profitability. Demirgiic-Kunt and Huizinga (2010), in like manner, assess the relationship
among non-interest income and non-deposit funding before the financial crisis
(1995-2007) suggesting that income diversification may lead to higher default risk and
greater profitability.

Nevertheless, Lee et al. (2014) demonstrate that the risk of Asian banks, during the
period 1995-2009, is negatively affected by income diversification, whereas there is no
significant impact on profitability. The study also highlights that important factors
affecting the examined relationship are the country’s income level and the type of bank
(commercial, cooperative, investment and savings banks). Also, Ashraf et al. (2016)
investigate the banks from the Gulf Cooperation Council (GCC) region during the period
2000-2011 and suggest that there is a positive relationship between income
diversification and financial stability. They also indicate the significant role of bank
ownership on the examined relationship. Therefore, we may conclude that there is a lack
of consensus in the literature on the link between diversification and risk in the period
preceding the financial crisis.

More recent studies including samples for periods during and after the global
financial crisis, also report conflicting results. According to Maudos (2017),
diversification and risk of European banks are directly related, whereas this finding is less
intense during the financial crisis. Interestingly, Kim et al. (2020) analyse OECD banks
and conclude that the connection between bank diversification and financial stability
diverge when a financial crisis emerges. More precisely, bank diversification was directly
related with bank stability before the financial crisis, whereas the relationship was
inverted after the global financial crisis. Moreover, they indicate that the association
between financial stability and bank diversification is nonlinear (inverted U-shaped),
because bank stability increases until bank diversification hits the optimal level and then
it begins to decrease above that level. Consistent with this finding, Edirisuriya et al.
(2015) analyse Asian banks and conclude that bank diversification is positively related to
stock market valuations as well as stability until an optimal level of diversification.
Above this level of diversification the relationship is reversed, now negatively affecting
stability.

Additionally, Moudud-Ul-Hugq et al. (2019) employ data from Asian banks after the
global financial crisis and convey that the revenue diversification is positively related to
bank performance and bank stability, whereas the impact of asset diversification varies
across the reported countries. However, Ferreira et al. (2018) assess a sample of Brazilian
banks and find evidence that revenue diversification is directly connected with risk and
positively, but insignificantly, connected with performance. Also, Lee et al. (2019)
examine the effect of asset correlation on the relationship between income diversification
and risk and their findings indicate that although the relationship is positive, it could be
inverted because of asset correlation.

Moreover, even the studies analysing the relationship between diversification and
bank stability of conventional and Islamic banks are mixed. More specifically, Abuzayed
et al. (2018) investigate the period 2001-2014 and conclude that both income and asset
diversification are not related with an increase in bank stability. Additionally, they find
consistent evidence that conventional bank risk is adversely and more intensely
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connected with diversification than the Islamic bank risk levels. Paltrinieri et al. (2020)
survey the period 2007-2016 and they also suggest that income diversification is not
linked with stability for both conventional and Islamic banks. Their results provide
evidence that income diversification is positively related with profitability and that the
outcome is more enhanced for conventional banks rather than Islamic banks. Similarly,
Daradkah and Al-Sayyah (2020) conclude that, after the financial crisis (2010-2016), the
income diversification is directly related with stability, especially from trading income.
The sample consists of 16 Islamic banks in the GCC countries. In contrast to the
three previous studies, Alkhouri and Arouri (2018) examine the period 2003—-2015 and
infer that non-interest and revenue diversification are negatively related with the stability
of conventional banks and positively with the stability of Islamic banks.

Concerning the impact of diversification on different types of bank, researchers
highlight the importance of considering the type of bank when examining the link of bank
diversification with stability. Ghosh (2019) investigates the relationship between
non-interest income diversification and risk, and suggest that they are directly connected,
but the outcome depends on the specialisation of banks. Kéhler (2015) also examines the
impact of the business model of the bank on the link between risk and diversification.
More specifically, the author separately analyses savings, investment, cooperative and
commercial banks and provides evidence that savings and cooperative banks are
retail-oriented while commercial and investment banks are investment-oriented. Kohler
suggests that bank diversification positively affects stability and profitability, especially
those of cooperative and savings banks. The survey further reveals that the results of each
type of bank differ when examining the influence of diversification on bank stability.

2.2 Bank diversification and profitability

There has been a substantial amount of literature which has thoroughly investigated the
effect of diversification on bank profitability. Concerning the pro-crisis period, Elsas
et al. (2009) suggest that an increase in bank diversification may lead to a rise in
profitability. Likewise, Sanya and Wolfe (2010)point out that income and non-interest
income diversification are directly related with performance. Whereas Mercieca et al.
(2007) suggest that there is no link between profitability and diversification of eurozone
small banking institutions during the period 1997-2003.

Moreover, the empirical literature employing more recent data continues to be
inconclusive. Nguyen (2019) and Alfadli and Rjoub (2019) provide evidence that a rise in
income diversification is negatively related with profitability. Interestingly, Maudos
(2017) concludes that a rise in income diversification is only negatively related with
profitability during the financial crisis. Contrary to these findings, Luu et al. (2019)
suggest that income diversification impacts positively on bank performance and the
outcome is more intense for more experienced banks in the market. This outcome is in
line with that of MostakAhamed (2017) indicating that income diversification is
favourable for the profitability of Indian banks during the period 1998-2014. Finally, the
findings of Edirisuriya et al. (2015) provide evidence that an increase in bank
diversification does not necessarily precede a rise in the bank performance of Asian
banks during the period 1999-2012.



The effect of bank diversification on the capital, risk, profitability and efficiency 7

The effect of diversification of the non-interest income activities on bank
performance is also thoroughly investigated, yet no consensus has been reached. Minh
and Thanh (2019) assess the impact of non-interest income diversification on the
performance of Vietnamese commercial banks and infer a positive relationship. In
addition, Elyasiani and Jia (2019) study the relationship between non-traditional banking
activities and the performance of US banks during the period 2002-2006 and also convey
a positive relationship. However, Alkhouri and Arouri (2018) conclude that non-interest
income diversification is adversely connected with the performance of conventional
banks. Lastly, Ghosh (2019) research the relationship of non-interest income and
profitability and provide evidence that the results are mixed depending on the type of
non-interest income activities of each bank.

Additionally, the relationship between diversification and profitability of
conventional and Islamic banks is investigated by the following studies and yields
conflicting results. Initially, Alkhouri and Arouri (2018) draw the conclusion that asset
diversification is positively related with bank performance. Ali and Khattak (2020), in the
same way, conclude that income diversification of Islamic and conventional banks in
Indonesia is positively linked with bank performance during the period 2007-2017. Their
findings also indicate no difference in the relationship between bank performance and
income diversification for conventional and Islamic banks. Consistent with the above
results, Moudud-Ul-Hugq et al. (2020) provide evidence that during the financial crisis the
banking institutions of South Africa and Bangladesh employ portfolio diversification in
order to increase bank performance. Nevertheless, Chen et al. (2018) suggest that asset
diversification negatively impacts on conventional bank performance, while
insignificantly affecting Islamic banks.

2.3 Bank diversification in relation to efficiency and capital

The empirical literature focusing on the influence of bank diversification on efficiency
and capital is rather limited as more studies investigate the impact on risk and
profitability. Concerning efficiency, Tan and Anchor (2017) provide evidence that
efficiency is significantly influenced by bank diversification. Moreover, Wu et al. (2020)
investigate the impact of diversification on the risk and efficiency of a sample of 1000
commercial banks in emerging countries during the period 2000-2016. The empirical
evidence suggests that there is a negative relationship between diversification and default
risk and an indirect negative impact of diversification on efficiency. Regarding capital,
Meng et al. (2017) examine the determinants of income diversification of Chinese banks
during the period 2003-2010 and their findings suggest that bank diversification is
directly related with insolvency risk and with the capital of commercial banks, whereas it
is negatively related with the bank capital of national banks.

Overall, we may conclude that the recent literature analysing the impact of bank
diversification on stability, profitability, efficiency and capital provide conflicting results.
Thus, this controversial issue warrants more investigation and motivates our research. We
also observe that the type of bank and bank location significantly influence the examined
relationship.
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Table 2
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Overview of the recent literature on bank diversification (continued)

Table 2
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3 Data

Concerning the group of eurozone banks, we analyse 1,584 banks from countries
participating in the European Economic Monetary Union; Austria, Belgium, Cyprus,
Germany, Estonia, Spain, France, Greece, Ireland, Italy, Lithuania, Luxembourg, Latvia,
Malta, the Netherlands, Portugal, Slovenia and Slovakia. Additionally, we investigate
separately three subgroups of eurozone banks: commercial, cooperative and savings
banks which include 273, 838 and 408 banks, respectively. The US bank group is
separately examined and it comprises data from 601 banks with three subgroups:
commercial, cooperative and savings banks consisting of 382, 154 and 63 banks. We
adjust our data by omitting banks with incomplete or missing annual financial data over
the investigated period.

4 Research methodology

In this paper, following Abuzayed et al. (2018), Paltrinieri et al. (2020), Alkhouri and
Arouri (2018), Moudud-Ul-Huq et al. (2019), Minh and Thanh (2019), Sissy et al.
(2017), Luu et al. (2019), we employ the two-step system generalised method of
moments dynamic panel estimator (system-GMM) devised by Arellano and Bover (1995)
and further developed by Blundell and Bond (1998). This model is designed for panel
data analysis and applies the first differences of the variables in order to control for
correlation between the lagged dependent variable and the error term.
Generally, the model of the data-generating process can be written as:

Viu = 0% Y+ X[, % Beny (1
where
iy = Wi T Uiy
u;, = idiosyncratic shocks
i = fixed effects
t=2,...,T
i=1,...,n
The embodied assumptions are:
1  the process may be dynamic

2 some regressors possibly are endogenous or predetermined but not strictly
€x0genous

3 the idiosyncratic disturbances can be uncorrelated, have heteroskedasticity and serial
correlation

4  fixed individual effects may be arbitrarily distributed
5 the number of periods can be very small

6 the available instruments are internal (Roodman, 2009).
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Additionally, the equation is based on the following conditions:
E(w)=E(uiy)=E (i #ui,)=0
E(yis*u;;)=0

Moreover, equation (1) can be rewritten, so that it highlights the key role of the level of y:
Ay =(@=D) %y +x, % B+e, 2)

In order to correct for endogeneity issues, system-GMM estimator transforms the data to
remove the fixed effects or it instruments endogenous variables with variables that
possibly are uncorrelated with the fixed effects (Roodman, 2009). So, equation (1) can be
transformed as follows:

Ayi,t =a* Ayi,t—l + A.X,',’t * ﬁ+ Au,-,, (3)
Nevertheless, this model [equation (2)] “suffers from potentially huge small sample bias
when the number of time periods is small and the dependent variable shows a high degree
of persistence” (Heid et al., 2011). To increase the efficiency of the model, Blundell and

Bond (1998) employ the system-GMM approach, which is based not only on the
above-mentioned conditions but also on the following conditions:

lod <1

E(gi,t*Ayi,tfl):Oa fort:4, 5,...,T
E(gi,a *AJ’i,z) =0

T=3

Using those conditions, the system-GMM approach includes a stacked system of 7 — 2
equations in first differences and 7 — 2 equations in levels, for the periods 3, ..., 7, of the
reported sample. The instrument matrix for this system is as follows (Blundell and Bond,
1998):

Z 0 0 0
0 Ay O 0

ZE=|0 0 Ay 0
L . 0
0 0 0 - Ayry

where Z; is the following (7 — 2) * m matrix:

yi 0 0 - 0 - 0

0 ; o e 0 e 0
7z, = Yiy iz

0 0 0 - yir - Yira
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The system-GMM approach is preferred because it is appropriate for banking sector
surveys as it effectively estimates samples:

1 with possible endogeneity issues (Paltrinieri et al., 2020; Luu et al., 2019)

2 with autoregressive properties in the dependent variables (Trujillo-Ponce, 2012)
3 with heteroscedasticity problems (Moudud-Ul-Huq et al., 2019)

4  with unobserved bank-specific effects (Alkhouri and Arouri, 2018)

5 with missing data (Alkhouri and Arouri, 2018).

Moreover, the system-GMM is selected because it is applied to surveys with data samples
comprised of a small number of periods and a large number of observations (Abuzayed
et al., 2018). Moreover, the system-GMM eliminates endogeneity by arranging the
predetermined and endogenous variables to their own lags (Abuzayed et al., 2018;
Alkhouri and Arouri, 2018). This is a very important advantage of system-GMM model
and the main reason for its selection since other vastly employed econometric models for
instance ordinary least squares, fixed effect estimation approach and generalised effect
estimation approach cannot address these endogeneity issues (Trabelsi and Trad, 2017).
Another drawback of the ordinary least squares methodology is that it produces bias
when attempting to control for autocorrelation and heterogeneity (Sissy et al., 2017).
Also, the Granger-causality techniques are sensitive to model specification (Nguyen and
Nghiem, 2015), while the SYSTEM-GMM approach “allows for the explicit modelling
of the dynamic nature of the diversification-performance nexus by including past bank
performance as one of the repressors where this is possible” (Luu et al., 2019). Finally,
the system-GMM is preferred as it is more developed than the difference-GMM of
Arellano and Bond, 1991 because it applies regressions in level as well as in difference
(Tran et al., 2016).
Our adopted model can be specified as follows:

Y = f(Diversification, Bank-specific indicators, Macroeconomic indicators)

Y refers to the dependent variables of our regression analysis that is, profitability, capital,
risk and efficiency?. Thus, we run this regression four separate times and the employed
equations are the following?:

Profi;, = o0+ B - Profi,. + B> - DIV;, + Bs - Bank; , + By - Envi, + ¢, 4
Cap;, =ty + B -Cap; 1 + o - DIV, , + [ - Bank;, + By - Env;, + &, %)
Risk;, = o + B - Riski 1 + B2 - DIV; , + 5 - Bank;,; + Bs - Env;, + &, (6)
Effic;, = oty + By - Effici;.1 + B - DIV; , + P - Bank;, + By - Env, + &, 7
where
i bank

t year
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Profi, the measures of profitability (NIM, ROA, EBIT/TA) of the bank i in the
year ¢

Profi; the profitability of bank 7 in the year ¢ — 1

Capi, the measures of capital (CAP, TCAP) of the bank i in the year ¢

Capis the capital of bank 7 in the year 7 — 1

Risk;, the measures of risk (Z, CR) of the bank i in the year ¢

Risk;; the risk of bank i in the year t-1

Effici, the measure of efficiency of the bank 7 in the year t

Effici; the efficiency of bank i in the year 7 — 1

124 constant

B0 coefficient vectors

Div the measures of diversification; asset diversification (DIVA),
incomediversification (DIVI) and non-interest income diversification
(DIVNI)

Bank the bank-specific indicators; SIZE (the natural logarithm of total assets),

LIQ (the ratio of liquid assets to total assets), INT (the ratio of gross loans
to total deposits), LEND (the ratio of gross loans to total assets)

Env the environmental variables; GDP real growth rate (GDP), inflation rate
(INFL), public debt (PUBD) and unemployment (UNE)

&y error term.

Efficiency, profitability, capital and risk are the dependent variables of our empirical
model. As regards the independent variables, we incorporate three diversification
measures, four macroeconomic variables and a variety of bank-specific indicators.
Efficiency, profitability, capital and risk are the dependent variables of our empirical
model. As regards the independent variables, we incorporate three diversification
measures, four macroeconomic variables and a variety of bank-specific indicators. The
employed variables are extensively described in the following paragraphs and illustrated
in Table 3.

Following Kolia and Papadopoulos (2020a), Zhang et al. (2013), Le (2018) as well as
Tan and Floros (2013), we measure efficiency (EFF) by employing DEA developed by
Charnes et al. (1978). The selected inputs are staff expenses, book value of fixed assets as
well as time and demand deposits while the considered outputs are loans and advances to
banks and customers together with net interest income. The estimation model is built as
follows and analyses the ability of a decision making unit to turn the inputs into outputs:

max Z, = Z;(W‘ * Vy0)

s.t
I=1...,n
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i=1...,b
t=1,....k
z (wi *)’t/)_zl.(%' *x7)=0
Zi (ql Xi0 ) =1
qi=2¢20
w, 2620
where
i inputs
t outputs
[ decision-making units
q: relative importance of i
w; relative importance of ¢
&  error term.
Table 3 Definition of the employed variables
Classification Variable Description Measurement
Efficiency EFF Efficiency Data envelopment analysis
measure
Profitability NIM Net interest Interest income — Interest expenses
measures margin Average interest earning assets
ROA Return on average Net income
3 assets Average total assets
f,’é PROF  The ratio of profit Profit before tax
= before tax to total Average total assets
b= assets
Q
g Capital measure CAP Capital Total equity
g s b
8 Total assets

Risk measures Z Insolvency risk
(Z-score)
Cr Credit risk

Equity
Total assets
o(ROA)

+ROA

Loan loss provisions

Net loans




The effect of bank diversification on the capital, risk, profitability and efficiency 17

Table 3 Definition of the employed variables (continued)

Classification Variable Description Measurement
Diversification DIVA Asset . . 2
. . . Non interest earning assets
measures diversification 1-
total assets
N Interest earning assets :
total assets
DIVI . Inclome. Non interest income Y’
diversification 1- ——
net operating income

2
N Net interest income
net operating income

income
diversification

DIVNI Non-interest .. . 2
- K fee and commissions 1ncome)

Non-interest income

v
_Lé + Trading income :
g Non-interest income
>
-°§ + Other operating income :
5 Non-interest income
o
[}
= Bank-specific SIZE Bank size In(Total assets)
indicators LIQ Liquidity rate Liquid assets
Total assets
INT Intermediation Gross loans
ratio Total deposits
LEND Lending strategy Net loans
Total assets
Macroeconomic GDP GDP real growth GDP real growth rate
indicators rate
INFL Inflation rate Inflation rate
PUBD Public debt Public debt
UNE Unemployment unemployment rate
rate

In consistence with Moudud-Ul-Huq et al. (2019), we employ the three following
alternative variables to measure bank profitability. Firstly, we use net interest margin
(NIM) as a margin-type indicator of profitability:

Interest income — Interest expenses

NIM = : :
Average interest earning assets

Additionally, in line with Elyasiani and Jia (2019) and Williams (2016), we also employ
two return-type indicators of profitability: the ratio of return on average assets (ROA) and
the ratio of profit before tax to average total assets (PROF). Moreover, Tan (2017)
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estimate efficiency by using both net interest margin (NIM) and return on average assets
(ROA) indicators.

ROA = Net income

Average total assets

Profit before tax
Average total assets

PROF =

Concerning the estimation of bank risk, we employ both Z-score and loan loss provisions
ratio as indicators of default risk and credit risk respectively. Higher values of Z-score
indicate a more resilient and, thus a more stable bank (Paltrinieri et al., 2020) and as
mentioned in Abuzayed et al. (2018), “(the Z-score calculates) the number of standard
deviations the returns have to fall before a bank becomes insolvent”. We incorporate
Z-score in our model in line with established literature (Nguyen and Nghiem, 2015; Kabir
and Worthington, 2017; Deelchand and Padgett, 2009; Mahdi and Abbes, 2018; Alkhouri
and Arouri, 2018; Kim et al., 2020; Sissy et al., 2017).

_ Equity b0y
Total assets
Z=In
o(ROA)
where
V4 Z-score

ROA  ratio of return on average assets.

Moreover, credit risk is estimated as the ratio of the loan loss provisions to net loans. This
ratio denotes the ability of a bank to absorb the cost of non-performing loans, and as a
result this variable indicates lower risk (Moudud-Ul-Hugq et al., 2020; Chen et al., 2018).
Thus, our credit risk ratio is built as follows:

C Loan loss provisions
r =

Net loans

where
Cr credit risk.

The capitalization (CAP) of the banks in our empirical model is measured as the ratio of
total equity to total assets. This ratio is the most frequently used as a capital estimator, for
example, Alkhouri and Arouri (2018), Meng et al. (2017) and Kolia and Papadopoulos
(2020D).

For the purposes of our survey, we examine the degree of diversification in banking
activities; lending and non-lending activities. More specifically, our empirical model
consists of the asset, revenue and non-interest income diversification. According to the
literature (Abuzayed et al., 2018; Paltrinieri et al., 2020; Sanya and Wolfe, 2010; Elsas
et al., 2009), we apply the AHHI for the estimation of the diversification measures. The
higher the AHHI is, the greater diversification is and as a result, the lower bank
concentration is.
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The diversification measures are the independent variables of our analysis and are
explained in this section. Our first independent variable is the asset diversification
(DIVA). This ratio has mainly been used in the recent literature (Moudud-Ul-Hugq et al.,
2019; Chen et al., 2018; Edirisuriya et al., 2015) and is calculated by breaking down
interest and non-interest earning assets. An increased portion of non-interest earning
assets indicates an increased diversification in banking activities.

2 2
Non-interest earning assets Interest earning assets
DIVA=1- g + o
Total assets Total assets

where

Non-interestearning assets = Total assets —Total loans and advances

= Securities + Investments

Interest earning assets = Total loans and advances

Secondly, the income diversification (DIVI) ratio 1is commonly employed
(Moudud-Ul-Hug et al., 2019; Edirisuriya et al., 2015; Chen et al., 2018; Luu et al., 2019;
Ferreira et al., 2018). This measure breaks down the two major categories of income
which are non-interest income and net interest income. A diversified bank is expected to
retrieve a great portion of income from non-interest activities.

Non-interest income '\’ Net interest income Y’
DIVl =1~ — + —
Net operating income Net operating income

where

Non-interest income = Fee and commissions income+ Trading income

+Other operating income
Net operating income = Non-interest income + Net interest income

Finally, the effect of diversifying non-credit banking activities is also estimated in the
established literature (Sissy et al., 2017; Minh and Thanh, 2019; Ghosh, 2019; Lee et al.,
2019; Moudud-Ul-Hugq et al., 2020; Edirisuriya et al., 2015). We measure non-interest
income diversification (DIVNI) by employing the same pattern that is, AHHI.

Non-interest income

.. . 2 . ) )
DIVNI =1— Fee and commissions income + Trading income
Non-interest income

L 2
+ Other operating income
Non-interest income

In our model we control for the bank characteristics that may affect the impact of bank
diversification on capital, risk, efficiency and profitability. Consistent with the prior
literature (Abuzayed et al., 2018; Paltrinieri et al., 2020; Moudud-Ul-Hugq et al., 2019;
Meng et al., 2017; Luu et al., 2019; Lee et al., 2019), we account for the bank-specific
indicators: size, liquidity, intermediation ratio and lending specialisation.
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More specifically, two very important parameters that are mainly employed by the
literature and need to be controlled because they impact on capital, risk, efficiency and
profitability are bank size and liquidity (Abuzayed et al., 2018; Ferreira et al., 2018;
Williams, 2016; Sanya and Wolfe, 2010). In line with these studies, in our survey bank
size (SIZE) is estimated as the natural algorithm of the ratio total equity to total assets
and the liquidity rate (LIQ) is measured as the ratio of liquid assets to total assets. We
also include the intermediation ratio (INT) in our model, which is calculated as the ratio
of gross loans to total deposits. Lastly, the ratio of net loans to total assets is employed in
our study as it is an indicator of the lending strategy (LEND) of the banks in our sample.

Since macroeconomic conditions influence the effect of diversification on banking
institutions, they are included in the bank diversification literature (i.e., Meng et al.,
2017; Alkhouri and Arouri, 2018). Thus, the consideration of environmental variables is
essential for the purposes of our survey, especially due to the controversy regarding
macroeconomic indicators among eurozone countries. More explicitly, our model is
comprised of the following macroeconomic indicators: GDP real growth rate (GDP),
inflation rate (INFL), public debt (PUBD) and unemployment rate (UNE).

5 Empirical results

In this part of our survey, we empirically examine the impact of bank diversification
(assets, income and non-interest income diversification) on the profitability, efficiency,
capital and risk of eurozone and US banks as well as of their subgroups of commercial,
cooperative and savings banks. The results are thoroughly investigated in the following
sections of our survey and are shown per reported group in Tables 10—-17 (Appendix).

5.1 The effect of bank diversification on profitability

Table 4 and Table 5 depict the impact of bank diversification on the three profitability
measures* of eurozone and US general samples, and the three subgroups of banks;
commercial, cooperative and savings banks. Our findings seem to suggest that the
profitability of eurozone savings banks is adversely associated with bank diversification,
regardless of the type of diversification. This outcome is in line with the findings of Lee
et al. (2014) for Asian savings banks yet it contradicts the findings of Kohler (2015) for
European savings banks.

Concerning the impact of asset diversification on profitability, our results provide
evidence that for the majority of the US groups examined, as well as eurozone savings
banks, the relationship is adverse and statistically highly significant. Additionally, the
relationship with the net interest margin is negative and statistically significant in the
majority of the reported samples. This outcome is in line with that of Chen et al. (2018)
for the conventional banking group. Nevertheless, the coefficient of asset diversification
for the ROA and the PROF is favorable for the eurozone general sample, the eurozone
cooperative and the eurozone savings banks, which is in line with Alkhouri and Arouri
(2018).
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As regards non-interest income diversification, the results vary depending on the banking
union and bank type. More specifically, the profitability of eurozone banks, except for
savings banks, is enhanced by a rise in non-interest income diversification. This outcome
is in line with the results of Moudud-Ul-Huq et al. (2019), Sissy et al. (2017), Sanya and
Wolfe (2010), MostakAhamed (2017) and Baele et al. (2007). However, the majority of
the US banking groups is negatively affected by an increase in non-interest income
diversification confirming the results of Alkhouri and Arouri (2018) and Laeven and
Levine (2007). Interestingly, Stiroh (2006) concludes that there is no relationship
between those two variables.

In relation to income diversification, the profitability of the greatest part of the
reported groups is positively and statistically significantly affected, providing evidence
that the profitability of a diversified bank is possibly enhanced when compared with a
bank with lower levels of income diversification, therefore, confirming the results of
Moudud-Ul-Hugq et al. (2019), Ferreira et al. (2018), Ali and Khattak (2020), Luu et al.
(2019), MostakAhamed (2017) as well as Elsas et al. (2009). The results could be linked
with operational synergies and/or higher income maximum capacity that are generated
because of income diversification (Sanya and Wolfe, 2010; Baele et al., 2007). However,
the profitability of eurozone savings banks and the US general sample of banks is
adversely related with income diversification.

Finally, Tables 4 and 5 also indicate the impact of the bank-specific and the
macroeconomic indicators on profitability measures. As concerns liquidity, the results for
the majority of the sample provide evidence that bank profitability is negatively related
with liquidity. Moreover, for the lending activity and the intermediation ratio, the
outcome is contingent with the profitability measure. More specifically, lending is
negatively associated with the net interest margin and positively related both with ROA
and the ratio of profit before tax to total assets. The intermediation ratio, however, is
positively related for the majority of the sample with net interest margin while negatively
related with ROA and the ratio of profit before tax to total assets. Moudud-Ul-Huq et al.
(2019) also suggest a positive relationship between net interest margin and the
intermediation ratio. Finally, the impact of size on profitability depends on whether the
bank is in the eurozone or in the USA. The profitability of eurozone banks, except for
eurozone cooperative banks, is negatively affected by an increase in bank size whereas
the majority of the US banking institutions is positively affected.

Concerning the macroeconomic variables, the impact of the unemployment rate
together with the GDP real growth rate on the profitability of the greatest part of the
examined banking institutions is positive. Furthermore, the impact of public debt on
profitability depends on the banking union that is the relationship is diverse for the
majority of the eurozone banking groups and negative for the greatest part of the US
banking groups. Lastly, the relationship between profitability and inflation is adverse and
statistically significant for the vast majority of the reported sample. The outcome for
inflation is in line with the findings of Sanya and Wolfe (2010).

5.2 The effect of bank diversification on efficiency

As concerns asset, capital and income diversification, the results (Table 6) indicate that
the coefficient is negative and statistically highly significant for the efficiency indicators
for the vast majority of the reported groups. Thus, we may conclude that the efficiency of
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both the eurozone and the US banking systems is negatively related to all the examined
types of bank diversification. This outcome confirms the results of Alkhouri and Arouri
(2018), conveying that non-interest income diversification is negatively related with bank
performance and the results of Nguyen (2018) suggesting that income-diversification is
negatively connected with cost efficiency. It is also in line with the results of Wu et al.
(2020), suggesting that this is an indirect influence of the increased risk levels that highly
diversified banks have and could be attributed to the higher monitoring costs. However,
our results seem to conflict with those of Chen et al. (2018) and Moudud-Ul-Hugq et al.
(2019) which suggest that there is no significant relationship between those two
parameters.

Concerning the bank-specific indicators, the impact of the lending strategy on
efficiency depends on whether the bank belongs to the eurozone or the US banking
group. More precisely, a rise in lending activity may precede an increase in the efficiency
of eurozone banks and US cooperative banks, while it negatively affects the efficiency of
the other two US banking samples. Regarding the intermediation ratio, it is noteworthy
that bank efficiency is positively related with all the reported groups of our sample, while
Moudud-Ul-Huq et al. (2019) find no significant relationship. Lastly, efficiency is
directly related with bank size for the greater part of the sample, this outcome is in line
with Antunes et al. (2022) for Chinese commercial banks during the period 2010-2018.

Our findings also help us to understand how the environmental variables are
associated with bank efficiency. The majority of eurozone banks are directly affected by
an increase in both the unemployment rate and the inflation rate, whereas the greatest
parts of the US banking groups are adversely affected. Moreover, the efficiency of the
greatest part of the reported sample is adversely related to an increase in public debt
(PUBD). Regarding inflation, we observe that the outcome depends on the bank type; the
efficiency of savings banks is directly related with changes in inflation whereas the
efficiency of cooperative banks is adversely related.

5.3 The effect of bank diversification on capital

Table 7 presents the impact of bank diversification on capital. A positive relationship
between bank diversification and capital may indicate that the non-traditional activities of
banks require further capital, whereas a negative association may indicate that the new
activities require less capital than the traditional activities (Meng et al., 2017; Landi and
Venturelli, 2001). According to our outcome, initially we observe that the US savings
banking group is the only examined group whose capital is positively and statistically
highly significantly affected by an increase in all types of bank diversification.

Our results convey the following empirical evidence. Firstly, we may conclude that
the levels of capital employed by eurozone and US banks are both positively and
negatively associated with increases in asset diversification. More analytically, the capital
of eurozone and US cooperative banks tend to decrease when asset diversification rises
whereas the capital of the other three US banking groups is directly associated with asset
diversification. In recent literature, Chen et al. (2018) suggest that an increase in asset
diversification may lead to a decrease in capital levels while Meng et al. (2017) provide
evidence showing the relationship is direct.

Secondly, with the exception of eurozone cooperative banks, an increase in income
diversification of both eurozone and US banks has a favourable effect on bank capital,
which is in line with Sissy et al. (2017).
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Thirdly, the impact of non-interest income diversification on capital is negative for the
greatest part of the reported sample. This outcome is also consistent with Sissy et al.
(2017). More specifically, the coefficient is negative for the US general sample of banks,
US cooperative and commercial banks as well as for eurozone savings and commercial
banks. On the other hand, it is only positive for the eurozone general sample, eurozone
cooperative and US savings banks.

As regards bank-specific indicators, our results provide evidence that an increase in
bank liquidity and lending strategy tend to negatively affect bank capital for the vast
majority of the reported sample and the outcome is statistically highly significant. The
only exception is the US savings banks’ capital which is positively related with both
liquidity and lending strategy indicators. In addition, bank capital for the majority of the
reported groups is adversely related with the bank intermediation ratio and directly
related with bank size.

Furthermore, we observe that bank capital in most samples is adversely related with
an increase in public debt. The results also show that the type of banks and the banking
union (the eurozone or the USA) in which a bank belongs to, are very important
parameters affecting the impact of macroeconomic conditions on bank capital. Moreover,
as concerns the unemployment rate, we see that cooperative banks react differently
(positively) than the rest of the samples. Also, an increase in inflation precedes an
increase in capital levels of US banks and eurozone cooperative banks, while it
negatively affects capital levels of the remaining three groups of eurozone banks. Finally,
the US banks’ capital decreases after a rise in the real GDP growth rate, in contrast to
eurozone banks where an adverse relationship appears to prevail.

5.4 The effect of bank diversification on risk

For the purposes of our survey, we separately examine the effect of bank diversification
on the default and credit risk of the eurozone and US banking systems. The results are
reported in Tables 8 and 9 as well as in the in columns 6 and 7 of Tables 10-17
(Appendix).

Our findings suggest that the coefficient of z-score for income diversification is
positive for the majority of the examined banking institutions. As a result of this, an
increase in income diversification leads to a rise in bank stability. This outcome could be
attributed to economies of scope and concurs with Sanya and Wolfe (2010). Yet,
Paltrinieri et al. (2020), Kohler (2015), Lee et al. (2014), Moudud-Ul-Hugq et al. (2019),
Meng et al. (2017), Demirgiig-Kunt and Huizinga (2010) and Lepetit et al. (2008)
conclude that the relationship between stability and income diversification is negative.
However, Kim et al. (2020) provide evidence that income diversification is directly
related with bank stability until an optimal level of income diversification, and beyond
that level, the relationship is adverse.

The outcome is unfavorable for non-interest income and asset diversification, though,
it seems that an increase in those two types of diversification negatively influences bank
stability by increasing default risk. Confirming the findings of Lepetit et al. (2008),
Alkhouri and Arouri (2018) as well as DeYoung and Torna (2013), the results can be



32 D.L. Kolia and S. Papadopoulos

explained if we take into consideration the increased risk of non-traditional banking
activities of highly diversified banks (Stiroh, 2006; Abuzayed et al., 2018). However,
Alkhouri and Arouri (2018) suggest that asset diversification and bank stability are
directly associated while Edirisuriya et al. (2015) suggest that there is no significant
connection.

Moreover, bank-specific indicators (liquidity, lending strategy and size) negatively
affect the stability of the vast majority of the investigated banking institutions. This
finding is in accordance with Abuzayed et al. (2018), indicating that “larger banks are
more stable” while it contradicts the findings of Alkhouri and Arouri (2018). Our
outcome is also in line with that of Tan and Floros (2018) suggesting that “liquidity risk
and capital risk are significantly and negatively related”. As regards banks’ lending
strategy, one potential explanation of the negative relationship could be that the higher
lending activity is, the higher bank profitability and risk will be (Paltrinieri et al., 2020).
However, the the relationship between default risk and the intermediation ratio are mixed
and therefore cannot lead to definitive conclusions. Similarly, Moudud-Ul-Huq et al.
(2019) suggest that there is no significant relationship between stability and net interest
income.

It is also very interesting to note that eurozone and US banks react differently to an
increase in the unemployment rate; eurozone banks’ default risk is negatively affected
whilst US banks’ default risk is positively influenced. In addition, the risk of the vast
majority of the reported banks is positively influenced when public debt and real GDP
growth rate rise’, while it is negatively affected when the inflation rate increases. This
empirical evidence is in line with Alkhouri and Arouri (2018).

Regarding credit risk, initially we observe that the coefficient of income
diversification is positive for the majority of the sample indicating a greater ability for
banks to absorb the cost of non-performing loans. A bank with highly diversified
activities also has greater ability to collect information, which may help in avoiding
lending to clients with poor credit history and as a result lower credit risk (Wu et al.,
2020). Conversely, non-interest income diversification is directly related with credit risk
for most banking samples under investigation. Finally, concerning the effect of asset
diversification, we may conclude that it depends on whether the bank belongs to the
eurozone or the US banking group. More precisely, the credit risk of the US banks and of
the eurozone general sample of banks is negatively linked with an increase in asset
diversification, yet the risk of the three other eurozone banking groups is positively
related with increases in asset diversification.

Regarding the bank-specific indicators, we observe that the credit risk of the majority
of banking institutions is negatively affected by an increase in liquidity, size and lending
strategy. On the other hand, the bank intermediation ratio positively affects the stability
of US banking groups and the eurozone general sample while it negatively affects the
stability of the other three eurozone banking groups. We also observe that the credit risk
of the majority of the reported sample is directly affected by changes in public debt and
real GDP growth rate. For the other two macroeconomic indicators (inflation and
unemployment rate) the outcome is mixed, hence we may not draw any conclusions.
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6 Conclusions

In this study, we investigate the influence of bank diversification on bank capital, risk,
profitability and efficiency in a dynamic panel estimator. We also reveal how the
influence differs depending on three specific parameters, that is:

1 the type of diversification (asset, income, non-interest income diversification)
2 the type of bank (commercial, cooperative and savings banks)
3 the country union (the USA and the eurozone).

As regards bank diversification and profitability, initially we observe that the impact of
income diversification on profitability is direct for the majority of the reported groups
and that asset diversification negatively affects the net interest margin of most of the
reported banks. Our review of the empirical literature leads to the conclusion that the
banking union to which a bank belongs and the type of bank are significant parameters
that need to be taken into consideration when investigating the effect of diversification on
bank profitability. This happens because:

1 the profitability of eurozone savings banks is the only examined banking group
which is negatively affected by an increase in any type of diversification

2 the effect of asset diversification and non-interest income diversification on
profitability depends on the banking union for the majority of the reported sample, as
it is negative for US banks and positive for eurozone banking groups with the
exception of eurozone savings banks.

A similar pattern is observed with the relationship between capital and diversification,
highlighting the fact that the outcome depends on the type of bank and whether the bank
belongs to the eurozone or the USA. Our findings show that the US savings banking
group is the only examined group whose capital is positively affected by an increase in
all the three types of bank diversification. We also conclude that, except for the eurozone
cooperative banks, an increase in the income diversification of both eurozone and US
banks has a favourable effect on bank capital. Also, with the exception of US cooperative
banks, US banking groups are directly associated with asset diversification, whereas the
capital of eurozone and US cooperative banks tend to decrease when asset diversification
rises. Finally, the impact of non-interest income diversification on capital is negative for
the greatest part of the reported sample.

Furthermore, our results indicate that the impact of assets, capital and income
diversification on bank efficiency is negative and statistically significant for the vast
majority of the eurozone and the US banking institutions.

Our results indicate that income diversification precedes a decrease in both the credit
and default risk for the vast majority of the reported sample. Thus, we may conclude that
income diversification enhances bank stability. While non-interest income diversification
is directly related with default and credit risk for the greatest part of the sample and asset
diversification negatively influences bank stability by increasing default risk. Finally, the
effect of asset diversification on credit risk depends on whether the bank belongs to the
eurozone or the USA. The reason being is that the credit risk of US banks and the
eurozone general sample of banks is negatively related with an increase in asset
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diversification, while the risk of the three other eurozone banking groups is positively
related with an increase in asset diversification.

Overall, we find consistent evidence that income diversification has substantial
benefits when compared to other types of diversification since it positively affects
stability, profitability as well as the capital of the majority of the reported banks, yet these
benefits are not so great for eurozone savings banks. By contrast, non-interest income
diversification has the most unfavourable results for the reported groups. This occurs
because non-interest income diversification decreases for all four dependent variables
(efficiency, capital, stability and profitability), for the majority of the reported sample.
Finally, the impact of asset diversification is mixed and is determined by whether a bank
belongs to the eurozone or the USA. Our conclusion is consistent with Moudud-Ul-Huq
et al. (2019) for Asian countries after the global financial crisis, indicating that the impact
of income diversification on performance and bank stability is positive and that of asset
diversification varies across the reported countries.

It is also very important to note that some of the results diverge depending on the type
of banking institution (commercial, cooperative or savings banks). This outcome is in line
with Kohler (2015) and emphasises the importance of the incorporation of different bank
types in the examined sample when investigating the effect of diversification on risk,
capital, efficiency and profitability of banking institutions.

Our findings have substantial implications for shareholders, regulators and bank
managers. Firstly, our results suggest that non-interest income diversification creates
more threats than opportunities. In this regard, the supervision of non-traditional banking
activities need to be reviewed and improved. Secondly, income diversification offers
additional benefits for banks in comparison to asset diversification, which causes a mixed
outcome. It is therefore advisable that bank managers ought to consider that various
diversification strategies differently influence banking institutions when setting risk
management policies, prioritising banking activities and taking investment decisions.
Thirdly, the efficiency of banking institutions is negatively affected by bank
diversification and this outcome affects shareholders’ interests. Fourthly, the impact of
bank diversification on capital, risk, efficiency and profitability is dissimilar across
different types of banks. Therefore, bank managers should consider following different
strategies for each category in order to be more benefited by diversification and
supervisors ought to separately analyse the impact of new regulations on each category of
banks. Fifth, the country union (the eurozone or the USA) to which a bank belongs
affects the examined relationship and needs to be taken into consideration.

Lastly, the limitation of our survey is that it does not provide evidence regarding
which type of non-interest income is more beneficial for banks. Thus, our survey could
be extended and enriched by employing:

1 adataset covering more years after the global financial crisis
2 more capital indicators such as capital buffers and coco bonds
3 anumber of market-based variables for example stock prices and their volatility.

Appendices/Supplementary materials are available on request by emailing the
corresponding author.



The effect of bank diversification on the capital, risk, profitability and efficiency 39

References

Abuzayed, B., Al-Fayoumi, N. and Molyneux, P. (2018) ‘Diversification and bank stability in the
GCC’, Journal of International Financial Markets, Institutions & Money, DOIL: 10.1016/
j-intfin.2018.04.005.

Ackermann, J. (2019) ‘Europe suffers from the sorry state of its banks’, The Financial Times
[online] https://www.ft.com/content/497d4d9e-0f3a-11e9-b2{2-f4c566a4fcSf.

Alfadli, A. and Rjoub, H. (2019) ‘The impacts of bank-specific, industry-specific and
macroeconomic variables on commercial bank financial performance: evidence from the Gulf
Cooperation Council countries’, Applied Economics Letters, Vol. 27, No. 15, pp.1284-1288,
DOI: 10.1080/13504851.2019.1676870.

Ali, M. and Khattak, M.A. (2020) ‘Income structure and performance: an empirical analysis of
Islamic and conventional banks in Indonesia’, Bulletin of Monetary Economics and Banking,
Vol. 23, pp.87-108, DOI: 10.21098/bemp.v23i0.1193.

Alkhouri, R. and Arouri, H. (2018) ‘The effect of diversification on risk and return in banking
sector’, [International Journal of Managerial Finance, Vol. 15, No. 1, pp.100-128,
DOI: 10.1108/ijmf-01-2018-0024.

Antunes, J., Vencheh, A.H., Jamshidi, A., Tan, Y., and Wanke, P. (2022) ‘Bank efficiency
estimation in China: DEA.RENNA approach’, Annals of Operations Research, Vol. 315,
pp-1373-1398.

Arellano, M. and Bond, S. (1991) ‘Some tests of specification for panel data: Monte Carlo evidence
and an application to employment equations’, The Review of Economic Studies, Vol. 58,
No. 2, p.277, DOI: 10.2307/2297968.

Arellano, M. and Bover, O. (1995) ‘Another look at the instrumental variable estimation of
error-components models’, Journal of Econometrics, Vol. 68, No. 1, pp.29-51,
DOI: 10.1016/0304-4076 (94)01642-d.

Ashraf, D., Ramady, M. and Albinali, K. (2016) ‘Financial fragility of banks, ownership structure
and income diversification: empirical evidence from the GCC region’, Research in
International Business and Finance, Vol. 38, pp.56—68, DOI: 10.1016/j.ribaf.2016.03.010.

Bacele, L., De Jonghe, O. and vander Vennet, R. (2007) ‘Does the stock market value bank
diversification?’, SSRN Electronic Journal, DOI: 10.2139/ssrn.883593.

Blundell, R. and Bond, S. (1998) ‘Initial conditions and moment restrictions in dynamic panel data
models’, Journal of Econometrics, Vol. 87, No. 1, pp.115-143, DOI: 10.1016/s0304-4076
(98)00009-8.

Charnes, A., Cooper, W. and Rhodes, E. (1978) ‘Measuring the efficiency of decision making
units’, European Journal of Operational Research, Vol. 2, No. 6, pp.429—444, DOI: 10.1016/
0377-2217 (78)90138-8.

Chen, N., Liang, H. and Yu, M. (2018) ‘Asset diversification and bank performance: evidence from
three Asian countries with a dual banking system’, Pacific-Basin Finance Journal, Vol. 52,
pp.40-53, DOI: 10.1016/j.pacfin.2018.02.007.

Clark, E., Mitra, S. and Jokung, O. (2019) ‘Post global financial crisis modelling: credit risk for
firms that are too big to fail’, International Journal of Financial Markets and Derivatives,
Vol. 7, No. 1, p.15, DOI: 10.1504/ijfmd.2019.101235.

Daradkah, D. and Al-Sayyah, M. (2020) ‘The effect of financing and non-financing income on
Islamic banks’ risk: evidence from Gulf Cooperation Council countries’, International Journal
of Economics and Business Administration, Vol. 8, No. 1, pp.180-192, DOI: 10.35808/
ijjeba/417.

Deelchand, T. and Padgett, C. (2009) ‘The relationship between risk, capital and efficiency:
evidence from Japanese cooperative banks’, SSRN Electronic Journal, DOIL: 10.2139/
ssrn.1525423.



40 D.L. Kolia and S. Papadopoulos

Demirgiig-Kunt, A. and Huizinga, H. (2010) ‘Bank activity and funding strategies: the impact on
risk and returns’, Journal of Financial Economics, Vol. 98, No. 3, pp.626—650,
DOI: 10.1016/j.jfinec0.2010.06.004.

DeYoung, R. and Torna, G. (2013) ‘Nontraditional banking activities and bank failures during the
financial crisis’, SSRN Electronic Journal, DOI: 10.2139/ssrn.2032246.

Edirisuriya, P., Gunasekarage, A. and Dempsey, M. (2015) ‘Bank diversification, performance and
stock market response: evidence from listed public banks in South Asian countries’, Journal of
Asian Economics, DOI: 10.1016/j.asiec0.2015.09.003.

Elsas, R., Hackethal, A. and Holzhduser, M. (2009) ‘The anatomy of bank diversification’, Journal
of Banking & Finance, Vol. 34, No. 6, pp.1274-1287, DOI: 10.1016/j.jbankfin.2009.11.024.

Elyasiani, E. and Jia, J. (2019) ‘Relative performance and systemic risk contributions of small and
large banks during the financial crisis’, The Quarterly Review of Economics and Finance,
Vol. 74, pp.220-241, DOI: 10.1016/j.qref.2019.01.010.

Ferreira, J.H., Zanini, F.A. and Alves, T.W. (2018) ‘Bank revenue diversification: its impact on risk
and return in Brazilian banks’, RevistaContabilidade&Finangas, Vol. 30, No. 79, pp.91-106,
DOI: 10.1590/1808-057x201805810.

Ghosh, A. (2019) ‘Discerning the impact of disaggregated non-interest income activities on bank
risk and profits in the post-gramm-Leach-Bliley act era’, Journal of Economics and Business,
Vol. 108, p.105874, DOI: 10.1016/j.jeconbus.2019.105874.

Heid, B., Langer, J. and Larch, M. (2011) ‘Income and democracy: evidence from system GMM
estimates’, Economics Letters, Vol. 116, No. 2, pp.166-169, DOI: 10.1016/j.econlet.
2012.02.009.

Kabir, M.N. and Worthington, A.C. (2017) ‘The ‘competition—stability/fragility’ nexus:
a comparative analysis of Islamic and conventional banks’, International Review of Financial
Analysis, Vol. 50, pp.111-128, DOI: 10.1016/j.irfa.2017.02.006.

Kim, H., Batten, J.A. and Ryu, D. (2020) ‘Financial crisis, bank diversification, and financial
stability: OECD countries’, International Review of Economics & Finance, Vol. 65,
pp-94-104, DOT: 10.1016/j.iref.2019.08.009.

Koéhler, M. (2015) “Which banks are more risky? The impact of business models on bank stability’,
Journal of Financial Stability, Vol. 16, pp.195-212, DOI: 10.1016/j.jfs.2014.02.005.

Kolia, D.L. and Papadopoulos, S. (2020a) ‘A comparative analysis of the relationship among
capital, risk and efficiency in the eurozone and the U.S. banking institutions’, Risk
Governance and Control: Financial Markets and Institutions, Vol. 10, No. 2, pp.8-20,
DOI: 10.22495/rgev10i2pl.

Kolia, D.L. and Papadopoulos, S. (2020b) ‘The levels of bank capital, risk and efficiency in the
eurozone and the U.S. in the aftermath of the financial crisis’, Quantitative Finance and
Economics, Vol. 4, No. 1, pp.66-90, DOI: 10.3934/qfe.2020004.

Laeven, L. and Levine, R. (2007) Is There a Diversification Discount in Financial
Conglomerates?, DOI: 10.3386/w11499.

Lakhani, K., Heid, J. and Templeman, L. (2019) How to Fix European Banking... and Why it
Matters, Deutsche Bank.

Landi, A. and Venturelli, V. (2001) “The diversification strategy of European banks: determinants
and effects on efficiency and profitability’, SSRN Electronic Journal, DOI: 10.2139/
ssrn.269841.

Le, T. (2018) ‘Bank risk, capitalisation and technical efficiency in the Vietnamese banking system’,
Australasian Accounting, Business and Finance Journal, Vol. 12, No. 3, pp.41-61,
DOI: 10.14453/aabfj.v12i3.4.

Lee, C., Chen, P. and Zeng, J. (2019) ‘Bank income diversification, asset correlation and systemic
risk’, South African Journal of Economics, Vol. 88, No. 1, pp.71-89, DOI: 10.1111/
saje.12235.



The effect of bank diversification on the capital, risk, profitability and efficiency 41

Lee, C., Yang, S. and Chang, C. (2014) ‘Non-interest income, profitability, and risk in banking
industry: a cross-country analysis’, The North American Journal of Economics and Finance,
Vol. 27, pp.48-67, DOI: 10.1016/j.najef.2013.11.002.

Lepetit, L., Nys, E., Rous, P. and Tarazi, A. (2008) ‘Bank income structure and risk: an empirical
analysis of European banks’, Journal of Banking & Finance, Vol. 32, No. 8, pp.1452-1467,
DOI: 10.1016/j.jbankfin.2007.12.002.

Luu, H.N., Nguyen, L.Q., Vu, Q.H. and Tuan, L.Q. (2019) ‘Income diversification and financial
performance of commercial banks in Vietnam’, Review of Behavioral Finance, Vol. 12, No. 3,
pp-185-199, DOI: 10.1108/rbf-05-2019-0066.

Mahdi, 1.B.S. and Abbes, M.B. (2018) ‘Relationship between capital, risk and liquidity:
a comparative study between Islamic and conventional banks in MENA region’, Research in
International Business and Finance, Vol. 45, pp.588-596, DOI: 10.1016/j.ribaf.2017.07.113.

Maudos, J. (2017) ‘Income structure, profitability and risk in the European banking sector:
the impact of the crisis’, Research in International Business and Finance, Vol. 39, pp.85-101,
DOI: 10.1016/j.ribaf.2016.07.034.

Meng, X., Cavoli, T. and Deng, X. (2017) ‘Determinants of income diversification: evidence from
Chinese banks’, Applied Economics, Vol. 50, No. 17, pp.1934-1951, DOIL: 10.1080/
00036846.2017.1383594.

Mercieca, S., Schaeck, K. and Wolfe, S. (2007) ‘Small European banks: Benefits from
diversification?’, Journal of Banking & Finance, Vol. 31, No. 7, pp.1975-1998,
DOI: 10.1016/j.jbankfin.2007.01.004.

Minh, S.N. and Thanh, T.T. (2019) ‘Analysis of the impact from non-interest income to the
operational efficiency of commercial banks in Vietnam’, Management Science Letters,
pp-455-462, DOI: 10.5267/j.ms1.2019.8.025.

MostakAhamed, M. (2017) ‘Asset quality, non-interest income, and bank profitability: evidence
from Indian banks’, Economic Modelling, Vol. 63, pp.1-14, DOI: 10.1016/j.econmod.
2017.01.016.

Moudud-Ul-Hugq, S., Ashraf, B.N., Gupta, A.D. and Zheng, C. (2019) ‘Does bank diversification
heterogeneously affect performance and risk-taking in ASEAN emerging economies?’,
Research in International Business and Finance, Vol. 46, pp.342-362, DOI: 10.1016/
j-ribaf.2018.04.007.

Moudud-Ul-Hugq, S., Zheng, C., Gupta, A.D., Hossain, S.A. and Biswas, T. (2020) ‘Risk and
performance in emerging economies: do bank diversification and financial crisis matter?’,
Global Business Review, p.097215092091530, DOI: 10.1177/0972150920915301.

Nguyen, N. (2019) ‘Revenue diversification, risk and bank performance of Vietnamese commercial
banks’, Journal of Risk and Financial Management, Vol. 12, No. 3, p.138, DOI: 10.3390/
jrfm12030138.

Nguyen, T.L.A. (2018) ‘Diversification and bank efficiency in six ASEAN countries’, Global
Finance Journal, Vol. 37, pp.57-78, DOI: 10.1016/j.g1].2018.04.004.

Nguyen, T.P. and Nghiem, S.H. (2015) ‘The interrelationships among default risk, capital ratio and
efficiency’, Managerial Finance, Vol. 41, No. 5, pp.507-525, DOI: 10.1108/mf-12-2013-
0354.

Paltrinieri, A., Dreassi, A., Rossi, S. and Khan, A. (2020) ‘Risk-adjusted profitability and stability
of Islamic and conventional banks: does revenue diversification matter?’, Global Finance
Journal, p.100517, DOI: 10.1016/j.g£5.2020.100517.

Roodman, D. (2009) ‘How to do Xtabond2: an introduction to difference and system GMM in
Stata’, The Stata Journal: Promoting communications on statistics and Stata, Vol. 9, No. 1,
pp-86—136, DOI: 10.1177/1536867x0900900106.

Sanya, S.O. and Wolfe, S. (2010) ‘Can banks in emerging economies benefit from revenue
diversification?’, SSRN Electronic Journal, DOI: 10.2139/ssrn.1077842.



42 D.L. Kolia and S. Papadopoulos

Sissy, A.M., Amidu, M. and Abor, J.Y. (2017) ‘The effects of revenue diversification and cross
border banking on risk and return of banks in Africa’, Research in International Business and
Finance, Vol. 40, pp.1-18, DOI: 10.1016/j.ribat.2016.09.017.

Stiroh, K.J. (2006) ‘New evidence on the determinants of bank risk’, Journal of Financial Services
Research, Vol. 30, No. 3, pp.237-263, DOI: 10.1007/s10693-006-0418-5.

Tan, Y. (2017) ‘The impacts of competition and shadow banking on profitability: evidence from
the Chinese banking industry’, The North American Journal of Economics and Finance,
Vol. 42, pp.89-106.

Tan, Y. and Anchor, J. (2017) ‘The impacts of risk-taking behaviour and competition on technical
efficiency: evidence from the Chinese banking industry’, Research in International Business
and Finance, Vol. 41, pp.90-104, DOI: 10.1016/j.ribaf.2017.04.026.

Tan, Y. and Floros, C. (2013) ‘Risk, capital and efficiency in Chinese banking’, Journal of
International Financial Markets, Institutions and Money, Vol. 26, pp.378-393, DOI: 10.1016/
j.intfin.2013.07.009.

Tan, Y. and Floros, C. (2018) ‘Risk, competition and efficiency in banking: evidence from China’,
Global Finance Journal, Vol. 35, pp.223-236, DOI: 10.1016/j.g1j.2017.12.001.

Trabelsi, M.A. and Trad, N. (2017) ‘Profitability and risk in interest-free banking industries:
a dynamic panel data analysis’, International Journal of Islamic and Middle Eastern Finance
and Management, Vol. 10, No. 4, pp.454-469, DOI: 10.1108/imefm-05-2016-0070.

Tran, V.T., Lin, C. and Nguyen, H. (2016) ‘Liquidity creation, regulatory capital, and bank
profitability’, International Review of Financial Analysis, Vol. 48, pp.98—109, DOI: 10.1016/
j.irfa.2016.09.010.

Triki, M.B. and Maktouf, S. (2019) ‘Concentration measures in emerging banking’, Int. J.
Financial Markets and Derivatives, Vol. 7, No. 1, pp.54-67.

Trujillo-Ponce, A. (2012) ‘What determines the profitability of banks? Evidence from Spain’,
Accounting & Finance, Vol. 53, No. 2, pp.561-586, DOI: 10.1111/1.1467-629x.2011.00466.x.

Williams, B. (2016) ‘The impact of non-interest income on bank risk in Australia’, Journal of
Banking & Finance, Vol. 73, pp.16-37, DOI: 10.1016/j.jbankfin.2016.07.019.

Windmeijer, F. (2005) ‘A finite sample correction for the variance of linear efficient two-step
GMM estimators’, Journal of Econometrics, Vol. 126, No. 1, pp.25-51, DOI: 10.1016/
j.jeconom.2004.02.005.

Wu, J., Chen, L., Chen, M. and Jeon, B.N. (2020) ‘Diversification, efficiency and risk of banks:
evidence from emerging economies’, SSRN Electronic Journal, DOL: 10.2139/ssrn.3419935.

Zhang, J., Jiang, C., Qu, B. and Wang, P. (2013) ‘Market concentration, risk-taking, and bank
performance: evidence from emerging economies’, International Review of Financial
Analysis, Vol. 30, pp.149-157, DOI: 10.1016/j.irfa.2013.07.016.

Notes

Such as, investments, securities trading, clearing services, insurance, asset management etc.

2 Concerning the methodology, we should also mention that the dependent indicator is lagged
by one period (Vi ~1) because bank profitability, risk, capital as well as efficiency may be
persistent.

3 For the estimation of the system-GMM we employed the module ‘xtabond2’ in Stata,
developed by Roodman (2009).

4 Profitability measures : the net interest margin (NIM [1]), the ratio of profit before tax to total
assets (PROF [2]) and the return on average assets (ROA [3]).

5 According to Sanya and Wolfe (2010), GDP and bank risk are positively related because

“banks take on higher risk during periods of high economic growth. This is because economic
booms can fuel credit expansion and undiscriminating diversification strategies”.



