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Abstract

This paper examines the relationship between foreign ownership, market concentration and
profitability in the Serbian banking sector using 85 quarterly observations covering Q4 2004-
Q4 2025. Profitability is measured by ROA and ROE, concentration by the Herfindahl-Hirschman
Index, and foreign presence by the share of banking sector assets held by banks in majority
foreign ownership. The autoregressive distributed lag approach (ARDL) estimates short-run
and long-run relationships. Long-run results show positive associations of market concentra-
tion, foreign presence and capital adequacy with both profitability measures, while the global
financial crisis and the COVID-19 pandemic are negatively associated with profitability. In the
short run, market concentration is negatively and marginally associated with both measures
at the 10% level, whereas foreign presence is positively associated with both measures and
statistically significant at the 5% level. The findings suggest that regulators should monitor
ownership and concentration developments while preserving competition, banking sector re-
silience and financial stability.
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FOREIGN OWNERSHIP, MARKET CONCENTRATION AND PROFITABILITY OF THE SERBIAN BANKING SECTOR

1. Introduction

The profitability of the banking sector is an im-
portant indicator of financial sector performance,
stability and resilience, especially when the finan-
cial sector is bank-centric as in the case of Serbia.
However, excessive profitability may also reflect
market power and reduced competition, which
makes the relationship between profitability, own-
ership structure and market concentration particu-
larly important.

The Serbian banking sector provides a relevant
context for analysing this relationship. Since the
beginning of the 2000s, the sector has undergone
significant structural changes, including restruc-
turing, privatisation, the entry of foreign capital,
mergers and acquisitions, and a gradual reduc-
tion in the number of banks. Following the first
wave of privatisation between 2003 and 2007, the
ownership structure of the Serbian banking sec-
tor changed substantially. At the beginning of the
transition process, approximately 65% of banks
were state-owned, 21% were privately owned,
and only 4% were foreign-owned, but since 2007,
banks in majority foreign ownership have ac-
counted for around 78% of total banking sector
assets (Cori¢ 2020). In 2007, the Serbian banking
sector comprised 38 banks in Q1 and 35 banks in
Q4, while by the end of 2025, this number had de-
clined to 19, reflecting the consolidation process
observed during the analysed period. These devel-
opments changed the ownership structure of the
sector and influenced the level of market concen-
tration. In such circumstances, it is important to ex-
amine whether the increased presence of banks in
majority foreign ownership and changes in market
concentration were associated with higher profit-
ability, or whether other macro-financial and regu-
latory factors primarily shaped profitability.

Foreign ownership is particularly important in
transition and post-transition banking systems.
Banks in majority foreign ownership may contrib-
ute to the modernisation of banking operations
through improved corporate governance, better
risk management practices, access to international
sources of finance, knowledge transfer and tech-
nological development. These factors can improve

efficiency and profitability. At the same time, for-
eign bank entry may intensify competition and re-
duce profit margins, especially for domestic banks.
Therefore, the effect of foreign ownership on prof-
itability is not theoretically unambiguous and re-
quires empirical examination.

Market concentration is another important
determinant of bank profitability. According to
the market-power hypothesis, a more concen-
trated banking sector may allow banks to exercise
greater market power, maintain higher margins
and achieve higher profitability. In contrast, the
efficient-structure hypothesis suggests that the
positive relationship between concentration and
profitability may result from the higher efficiency
of larger banks rather than from market power. In
banking sectors that have experienced consolida-
tion and changes in the number of market partici-
pants, both explanations are relevant. This makes
the empirical assessment of concentration-profita-
bility links particularly important.

This paper analyses the relationship between
foreign ownership, market concentration and prof-
itability in the Serbian banking sector using quar-
terly data from Q4 2004 to Q4 2025. The relevance
of this topic for Serbia is strong in the current
period. The Serbian financial system remains pre-
dominantly bank-based, so banking sector profit-
ability, ownership structure and market concentra-
tion have important implications for credit supply,
monetary policy transmission and financial stabil-
ity. The sample covers a sequence of distinct struc-
tural and monetary-policy environments: privatisa-
tion and large-scale foreign bank entry, banking
sector consolidation, the global financial crisis, the
relatively accommodative monetary conditions
preceding and accompanying the COVID-19 pan-
demic, and the subsequent post-pandemic tight-
ening of monetary conditions. Examining this ex-
tended period makes it possible to assess whether
the relationships of foreign presence and market
concentration with profitability were confined to
episodes or persisted across short-run and long-
run horizons.

Existing research on Serbia has examined inter-
nal determinants of bank profitability (Domanovic,
Todorovi¢, and Savovi¢ 2018) and external
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profitability factors over a substantially shorter pe-
riod (Puranovi¢ and Filipovi¢ 2025), while regional
research has analysed the relationship between
ownership structure and profitability across sev-
eral South-East European banking systems (KosSak
and Cok 2008). The study extends the literature by
placing foreign bank presence and market concen-
tration, two structural features central to the trans-
formation of the Serbian banking sector, within
the same empirical specification. Its contribution
lies in combining a long quarterly sector-level time
series, two complementary profitability measures
(ROA and ROE), and an ARDL framework that dis-
tinguishes short-run dynamics from long-run rela-
tionships, while controlling for market growth, the
reference interest rate, capital adequacy, and the
global financial crisis and COVID-19 shocks. This
integrated design provides a broader and more
up-to-date assessment of how ownership structure
and market concentration are related to Serbian
banking sector profitability across changing struc-
tural and monetary conditions.

The paper is structured as follows. The next
section presents the theoretical background and
literature review. The third section describes the
data, variables and methodology. The fourth sec-
tion presents empirical findings and their interpre-
tation. The final section concludes the paper and
discusses the main implications of the results.

2. Literature review

Previous studies on bank profitability gener-
ally distinguish between internal and external de-
terminants of profitability (Kohlscheen, Murcia
Pabdn, and Contreras 2018; Laporsek et al. 2025;
Petria, Capraru, and Ihnatov 2015; Athanasoglou,
Brissimis, and Delis 2008; Pasiouras and Kosmidou
2007). Market concentration represents an im-
portant external determinant of bank profitability
(Athanasoglou, Brissimis, and Delis 2008; Petria,
Capraru, and lhnatov 2015; Korytowski 2018;
Fidanoski et al. 2018; Djalilov and Piesse 2016).
According to the structure-conduct-performance
(SCP) paradigm (Mason 1939; Bain 1951), a high-
er degree of concentration may lead to higher

profitability, as banks with larger market shares
may achieve greater market power, more stable
revenues and more favourable interest margins.
On the other hand, the efficient-structure hypoth-
esis (ES) emphasises that the positive relationship
between concentration and profitability does not
necessarily arise from market power, but may re-
sult from the greater efficiency of banks that in-
crease their market shares over time (Demsetz
1973; Peltzman 1977). Therefore, the relationship
between concentration and profitability remains
an empirical question, particularly in banking sec-
tors that have undergone processes of consolida-
tion, mergers and acquisitions (Berger 1995).

Foreign ownership is particularly important for
the banking sectors of transition and post-tran-
sition economies (Demirglic-Kunt and Huizinga
1999; Naaborg and Lensink 2008; Ko$ak and Cok
2008). The entry of foreign banks may contribute
to the modernisation of banking operations, the
development of risk management systems, the ap-
plication of modern technologies, improvements
in corporate governance and increased com-
petition (Cull, Martinez Peria, and Verrier 2017).
However, the effect of foreign ownership is not un-
ambiguous. A stronger presence of foreign banks
may improve sector efficiency, but it may also in-
tensify competition and reduce the profit margins
of domestic banks (Claessens, Demirgii¢-Kunt, and
Huizinga 2001; Pasiouras and Kosmidou 2007).
Therefore, it is important to empirically examine
whether the presence of banks in majority foreign
ownership in Serbia is associated with banking
sector profitability.

In addition to the key explanatory variables,
the literature emphasises the importance of other
variables such as market growth, reference inter-
est rate, and capital adequacy that may affect bank
profitability (Rebi¢, Paunovi¢, and Popovi¢ 2022;
Seemule, Sinha, and Ndlovu 2017; Domanovic,
Todorovi¢, and Savovi¢ 2018; Buranovi¢ and
Filipovi¢ 2025). The reference interest rate affects
the cost of funding, interest income and bank in-
terest margins. Capital adequacy reflects the ability
of the banking sector to absorb risks and preserve
stability, but at the same time, it may also influence
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return on equity. Rebi¢, Paunovi¢, and Popovic
(2022) used the capital adequacy ratio as a bank-
specific determinant of profitability and found a
non-significant effect on ROA. Seemule, Sinha,
and Ndlovu (2017) found that the capital adequa-
cy ratio is positively related to profitability, while
Domanovié¢, Todorovié¢, and Savovi¢ (2018) found
a negative relationship. Buranovi¢ and Filipovi¢
(2025) found a positive impact of the capital ad-
equacy ratio in the long term, but a negative im-
pact in the short term in the Serbian banking sec-
tor from 2019 to Q3 2024. Crisis periods, such as
the global financial crisis and the COVID-19 pan-
demic, may negatively affect profitability through
increased credit risk, higher loan-loss provisions,
lower demand for loans and changes in the busi-
ness behaviour of banks and clients (Dietrich and
Wanzenried 2011; Rebi¢, Paunovi¢, and Popovic
2022; Hladika 2021). Augeraud-Véron and
Boungou (2023) found a negative impact of the
COVID-19 pandemic on bank profitability in 23
OECD countries.

3. Data and methodology

The specification of the empirical model fol-
lows the standard approach in the banking prof-
itability literature, where a combination of bank-
specific, industry-specific and macroeconomic
determinants explains profitability. Athanasoglou,
Brissimis, and Delis (2008) classify the determi-
nants of bank profitability into bank-specific, in-
dustry-specific and macroeconomic factors. This
framework justifies the use of ROA and ROE as de-
pendent variables, as well as the inclusion of ex-
planatory variables that capture market structure,
ownership structure, capital strength and macro-
financial conditions.

Therefore, the empirical model is specified us-
ing a general dependent variable Y,, where Y, de-
notes either return on assets (ROA) or return on
equity (ROE). The baseline long-run relationship
can be written as follows:

Yt = apg+ a1 HHI; + ayFP; + azMG; + a,COVID19, +
asGFCy + agRIR, + a;CAR, + &; (M

where Y; represents banking sector profitability
measured alternatively by ROA and ROE, HHI, de-
notes market concentration, FP, denotes foreign
presence, MG, denotes market growth, COVID19;
and GFG, are crisis dummy variables, RIR; is the ref-
erence interest rate, CAR; is the capital adequacy
ratio, and ¢, is the error term, t = Q4 2004,.., Q4
2025.

To estimate both short-run and long-run rela-
tionships, the ARDL model can be represented in
the following general error-correction form:

AY = pu+pYeg +0Xeg + Y=z PTIAY, i +
Zm:l KZ]:O wm_lSmjAXmlt—j + U (2)

where X.,. denotes the m-th explanatory variable
included in the vector X, K is the number of ex-
planatory variables, and q. is the selected lag
length for each explanatory variable according to
the Akaike Information Criterion.

The coefficients on the lagged level variables,
represented by p and 6, are used to derive the
long-run relationships, while the coefficients on
the first-differenced variables, represented by A
and &, capture short-run effects. The adjustment
coefficient, captured by p, indicates the speed at
which short-run deviations adjust toward the long-
run equilibrium.

Quarterly data from Q4 2004 to Q4 2025 (n =
85) were retrieved from official publications and
databases of the National Bank of Serbia (National
Bank of Serbia 2004-2025). From 2004 to 2019, the
data (HHI, FP, ROA, ROE, RIR, CAR) were collected
from the publicly available quarterly reports of
the Bank Supervision Department of the National
Bank of Serbia. For the period 2020-2025, the cor-
responding data were retrieved from the publicly
available databases of the National Bank of Serbia.
Where an indicator was not reported directly (for
example, market growth (MQ)), it was calculated
by the authors using the underlying NBS data. The
definitions, measurement, and calculation proce-
dures for the variables used in the empirical anal-
ysis are explained in detail below. Variables and
their explanations are given in Table 1.
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Table 1. Variable explanations

Variable Explanation

ROA Return on assets

ROE Return on equity

HHI Herfindahl-Hirschman Index

Ep Foreign presence, measured as ‘the share of.ass'ets of banks'in majority foreign ownership, i.e.
banks with more than 50% foreign ownership, in total banking sector assets

MG Market growth (total assets growth of the banking sector)

COVID19 COVID-19 pandemic (dummy variable: 1 if COVID-19 occurs (2020Q1-2021Q4), 0 otherwise)

GFC Global financial crisis (dummy variable: 1 if the crisis occurs (2007Q3-2009Q4), 0 otherwise)

RIR Reference interest rate

CAR Capital adequacy ratio

Source: Authors’ elaboration

Two dependent variables are used as prox-
ies for banking sector profitability: ROA and ROE.
Return on assets (ROA) is calculated as the ratio of
net profit to total assets:

ROA; = (Net profit, / Total assets,) x 100 (3)

This indicator measures the ability of the bank-
ing sector to generate profit from available assets.
A higher ROA value indicates more efficient use of
assets, that is, a greater ability of banks to gener-
ate profit relative to the size of their balance sheet
assets.

Return on equity (ROE) is calculated as the ratio
of net profit to total equity:

ROE; = (Net profit, / Total equity,) x 100 4)

ROE shows the rate of return that the bank-
ing sector generates on employed equity. Unlike
ROA, which measures the efficiency of using total
assets, ROE is more focused on profitability from
the perspective of equity owners. Therefore, both
indicators are used in this paper, as together they
provide a more complete assessment of banking
sector profitability: ROA measures the efficiency of
asset utilisation, while ROE measures the return on
equity.

Market concentration is included in the model
because the banking literature links concentration
and profitability through the market-power and ef-
ficient-structure hypotheses. Berger (1995) argues
that the relationship between market structure and

profitability may reflect either the exercise of mar-
ket power or the superior efficiency of banks with
larger market shares. Herfindahl-Hirschman Index
(HHI) is used as an independent variable and a
measure of market concentration. This index is cal-
culated as the sum of the squares of banks’ market
shares in the Serbian banking market using the fol-
lowing formula:

HHIt = Zi:‘]N Si‘:2 (5)

where s;; represents the market share of the i-th
bank in total banking sector assets in quarter t.

To determine market concentration level, the
following scale was used: HHI below 1,000 indi-
cates low concentration, 1,000-1,800 moderate,
1,800-2,600 high, 2,600-10,000 very high, and
10,000 indicates a monopoly market (Kosti¢ 2008).

Foreign presence, the second independent var-
iable, is included because foreign bank entry may
affect domestic banking markets through changes
in competition, efficiency, risk management, cor-
porate governance and access to international
sources of finance. This is consistent with studies
showing that the effects of foreign banks differ
across banking systems and depend on market and
macroeconomic conditions (Claessens, Demirguic-
Kunt, and Huizinga 2001; Pasiouras and Kosmidou
2007). In methodological terms, foreign presence
in this paper does not refer to branches of for-
eign banks, but to banks operating in the Republic
of Serbia that are in majority foreign ownership.
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According to the Law on Banks (Republic of Serbia
2025; RS Official Gazette, Nos 107/2005, 91/2010,
14/2015 and 19/2025), a foreign bank is a legal en-
tity headquartered outside the Republic of Serbia,
established and registered in its home country as
a bank, that is, as a credit institution, licensed by
the competent regulatory authority and engaged
in deposit-taking and lending activities. However,
in its banking sector reports, when analysing the
ownership structure of banks in Serbia, the NBS
uses the category of banks in majority foreign
ownership. Therefore, the FP variable in this paper
is operationalised as the share of assets of banks
in majority foreign ownership in the total assets of
the Serbian banking sector.

In this paper, banks in majority foreign own-
ership refer to banks in which foreign sharehold-
ers hold more than 50% of ownership, following
the ownership classification used by the NBS in
its banking sector reports. Therefore, FP does not
measure broader forms of foreign investor con-
trol in cases where foreign investors may exercise
control or significant influence without holding a
majority ownership stake. The empirical analysis is
based strictly on the official classification of banks
in majority foreign ownership.

The formula for this variable can be presented
as follows:

FP, = (Assets of banks in majority foreign
ownership, / Total banking sector assets,) x 100 (6)

Defined in this way, the variable shows the
relative importance of foreign ownership in the
Serbian banking sector. A higher FP value indicates
a larger share of assets of banks in majority for-
eign ownership in total sector assets, while a lower
value indicates a greater importance of domestic
banks in the structure of the banking sector.

In addition, market growth, the reference in-
terest rate, capital adequacy, the global financial
crisis and the COVID-19 pandemic are included as
control variables to capture the effects of bank-
ing sector expansion, monetary conditions, capital
strength and external shocks on profitability.

Descriptive statistics such as mean, standard
deviation, minimum and maximum were used to
describe the sample. Augmented Dickey-Fuller
(ADF) and Phillips-Perron (PP) unit root tests were
used to test whether the time series has a unit root

or not (Dickey and Fuller 1981; Phillips and Perron
1988). The Autoregressive Distributed Lag (ARDL)
approach and bounds tests were used for data
analysis. The ARDL approach is appropriate even
for relatively small samples (Ghatak and Siddiki
2001). The ARDL approach is used when the vari-
ables are of a different order of integration, 1(0),
[(1) or a combination thereof, but no variable is
I(2). Diagnostic tests such as the Breusch-Godfrey
LM serial correlation test, Breusch-Pagan/Cook-
Weisberg heteroscedasticity tests, Durbin-Watson
statistics, Ramsey RESET functional form and
CUSUM test were performed to test whether basic
assumptions of the models are fulfilled. Data anal-
ysis was conducted using Stata 17.0.

4. Results and discussion

Table 2 shows descriptive statistics of the study
variables from Q4 2004 to Q4 2025. The mean ROA
is 1.519% and ranges from -1.00 to 3.20. This indi-
cates that, during the observed period, the Serbian
banking sector generated a positive return on total
assets on average, although profitability was not
stable throughout the entire period.

The mean ROE of 8.779% shows that the bank-
ing sector, on average, achieved a positive return
on equity. However, the wider ROE range, from
-5.37% to 22.70%, indicates greater variability in
the return on equity compared to the return on as-
sets. Based on the ROA and ROE data from Table 2,
the Serbian banking sector was profitable on aver-
age during the observed period, but with noticea-
ble fluctuations reflecting changes in the economic
environment, market conditions and banks’ busi-
ness performance.

The HHI ranges from 569 to 1,051, with a mean
of 764.635. This indicates that the Serbian bank-
ing sector was characterised by low concentra-
tion on average, although concentration reached
the lower range of moderate concentration in the
final year. From 2004 to 2012, the HHI fluctuated
between 570 and 680 (Figure 1), reflecting a high-
ly fragmented and competitive market structure
consistent with the large number of banks operat-
ing in Serbia at the time (43-32 banks). Between
2013 and 2014, the HHI rose from 688 to around
790, coinciding with the intensification of mergers,
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acquisitions and bank exits that reduced the num-
ber of market participants. From 2015 to 2020,
concentration stabilised around 780-820, sug-
gesting that the consolidation process temporarily
slowed. From 2021 onward, an upward trend is ob-
served, with the HHI rising from 811 to 1,051 in Q2
2025, before declining slightly to 1,029 by Q4 2025
(Figure 1). This latest phase corresponds to the fi-
nal stage of the consolidation process, in which the
number of banks fell further, pushing the sector
for the first time above the conventional threshold
of 1,000 that separates low from moderate con-
centration (Kosti¢ 2008).

Figure 1. Herfindahl-Hirschman Index (HHI), Q4
2004 - Q4 2025

The horizontal axis shows time and the vertical axis
shows HHI. Concentration fluctuates at relatively low
levels until the early 2010s, rises sharply around 2013-
2014, remains near 800 through much of 2015-2020,
and rises again after 2021. The manuscript reports a
range of 569-1,051 and an end-period value of 1,029.

Source: Authors’ elaboration

FP ranges from 38% to 87%, with a mean value
of 74.78%, indicating that banks in majority for-
eign ownership accounted for a substantial share
of total banking sector assets during the observed
period (Table 2). Foreign presence rose sharply
from 38% in Q4 2004 to around 75-79% by 2007-
2008 (Figure 2), consistent with the first wave of
privatisation and foreign bank entry. Mirkovi¢ and
Knezevi¢ (2013) identify 2004-2006 as a period in
which most bank privatisations were completed,

while Cori¢ (2020) notes that the first wave of pri-
vatisation transformed the ownership structure of
the Serbian banking system, with foreign banks ac-
counting for approximately 78% of total banking
assets from 2007 onward. Between 2008 and 2020,
FP remained relatively stable, fluctuating between
approximately 73% and 77% (Figure 2), even as the
total number of banks continued to decline stead-
ily. FP subsequently increased in 2021-2022, reach-
ing its maximum of approximately 87%, before
gradually declining. There is also a reduction in FP
toward the end of the period, followed by a partial
recovery by Q4 2025 (Figure 2).

Figure 2. Foreign presence (FP), Q4 2004 - Q4 2025

The horizontal axis shows time and the vertical axis
shows the share of banking sector assets held by
banks in majority foreign ownership. The share rises
rapidly from about 38%, fluctuates mainly around
the mid-70s with a marked dip around 2009, reaches
about 87% in the early 2020s, then falls before recov-
ering near the end of 2025.

Source: Authors’ elaboration

The market growth ranges from -3.197 to
17.765, with a mean of 3.213, showing that total
assets grow by 3.213% per quarter on average.
The mean reference interest rate of 8.02% indi-
cates that the Serbian banking sector faced rela-
tively pronounced changes in monetary condi-
tions during the observed period. The reference
interest rate represents an important channel
through which monetary policy may affect bank
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profitability, since changes in this rate influence
the cost of funding, interest income, interest ex-
penses and the net interest margin. A higher ref-
erence interest rate may increase banks' income
from interest-bearing assets, but it may also raise
funding costs and reduce lending activity, particu-
larly if borrowing conditions for firms and house-
holds become less favourable.

The mean capital adequacy ratio of 22.111%
indicates that the Serbian banking sector was rela-
tively well capitalised during the observed period.
The range of this ratio, from 16.396% to 28.900%,
shows that the capital position of the sector varied
over time, but on average remained at a level indi-
cating a substantial ability of banks to absorb risks
and preserve business stability. A higher capital

Table 2. Descriptive statistics

adequacy ratio contributes to the resilience of the
banking sector, but it may have different effects on
profitability: on the one hand, it reduces risk and
strengthens confidence in the sector, while on the
other hand, a higher level of capital may limit re-
turn on equity if capital is not used efficiently.

Before running any analysis, it is necessary to
determine the order of integration of the time se-
ries. For that purpose, Augmented Dickey-Fuller
(ADF) and Phillips-Perron (PP) unit root tests were
used (Dickey and Fuller 1981; Phillips and Perron
1988). The results of both tests show that the time
series ROA, ROE, FP, and MG are 1(0), or stationary
at level, while the time series HHI, RIR, and CAR are
I(1), or stationary at first difference (Table 3).

Variable M SD Min Max
ROA 1.519 0.895 -1.000 3.200
ROE 8.779 6.211 -5.370 22.700
HHI 764.635 130.691 569.000 1,051.000
FP 74.782 7.649 38.000 87.000
MG 3.213 3.636 -3.197 17.765
RIR 8.020 5.137 1.000 20.800
CAR 22111 2.525 16.396 28.900

Source: Authors’ elaboration

Table 3. Unit-root test results

Variable ADF: intercept ADF: intercept PP: intercept | PP: intercept and Order of
and trend trend integration

ROA -4.045%** -4 547*** -21.064*** -29.026*** 1(0)
ROE -2.812** -3.707** -10.612** -20.843** 1(0)
FP -5.990*** -5.456*** -17.913** -19.876** 1(0)
MG -4.653*** -5.592%** -32.588*** -50.467*** 1(0)
HHI 0.230 -2.080 0.636 -7.301 1(1)
AHHI -12.770%** -12.9171%** -122.319%** -120.960*** 1(1)
RIR -1.729 -1.770 -5.765 -12.887 1(1)
ARIR -5.952%** -5.985** -51.075*** -51.609*** 1(1)
CAR -2.720* -2.682 -9.635* -10.581 1(1)
ACAR -10.462*** -10.420*** -91.890*** -91.850*** 1(1)

Note. Integration orders refer to the level series. A denotes the first-difference operator;

***p <001, *p <0.05*p <0.10

Source: Authors’ elaboration
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That is, the variables are of a different order of
integration, but none of them is 1(2). Therefore, it
is possible to apply the ARDL approach for data
analysis that allows the variables in the model to
be 1(0) or I(1), to have different lags, the most op-
timal for each variable, and includes a bounds test
(Pesaran, Shin, and Smith 2001).

The Akaike Information Criterion (AIC) was
used to determine the optimal lag length and the
optimal ARDL specification. The use of AIC is ap-
propriate in this context because it allows the se-
lection of a dynamic model that balances model fit
and parsimony, while allowing sufficient lag struc-
ture to capture short-run adjustments (Lutkepohl
2005). Alternative ARDL specifications within lag
lengths ranging from 0 to 4 were estimated, and
the specification with the lowest AIC value was se-
lected as the preferred model. Based on the AIC,
ARDL(1, 1,0, 3, 2, 1, 3, 2) was selected as the op-
timal model when the dependent variable is ROA,
while ARDL(1, 1, 0, 3, 2, 1, 3, 3) was selected as the
optimal model when the dependent variable is
ROE.

The long-run and short-run results of the ARDL
models are shown in Table 4. In the ROA model, the
error correction term is negative (-0.590) and sta-
tistically significant at the 1% level. This indicates
that approximately 59% of the deviation from the
long-run equilibrium is corrected in each quarter.
In the ROE model, the error correction term is also
negative (-0.466) and statistically significant at the
1% level, indicating that approximately 46.6% of
the deviation from the long-run equilibrium is cor-
rected in each quarter. These results confirm the
existence of a relatively fast adjustment process
toward long-run equilibrium in both models.

In the long run, market concentration meas-
ured by HHI is positively and statistically signifi-
cantly associated with both ROA and ROE at the
1% significance level. In the short run, the current-
period HHI coefficient is negative and only mar-
ginally significant at the 10% level in both models.
The difference in signs indicates that the estimated
association between concentration and profitabil-
ity varies across time horizons. However, the result
must be interpreted within the concentration levels
observed in the sample. HHI ranges from 569 to

1,051, with a mean of 764.635, indicating that the
Serbian banking sector was predominantly char-
acterised by low concentration and reached only
the lower boundary of moderate concentration in
some periods. The positive long-run coefficient
provides no basis for inferring that high or exces-
sive market concentration improves profitability.

Furthermore, the model does not include di-
rect measures of market power, such as the
Lerner Index or pricing margins, nor does it di-
rectly measure cost, managerial or profit efficiency.
Consequently, the analysis cannot empirically dis-
tinguish between the market-power and efficient-
structure explanations. Consolidation, economies
of scale, changes in competitive conditions and ef-
ficiency improvements may be consistent with the
observed positive long-run association, but they
remain possible explanatory mechanisms rath-
er than mechanisms tested or confirmed by the
model.

To assess the economic magnitude of the HHI
coefficients, we consider a 100-point increase in
HHI. This represents approximately 0.77 of one
sample standard deviation and is well within the
observed sample range. Holding the other varia-
bles in the model constant, a 100-point increase in
HHI is associated in the long run with an increase
of approximately 0.50 percentage points in ROA
and 5.10 percentage points in ROE. In the short
run, the same increase is associated with a current-
quarter decrease of approximately 0.30 percentage
points in ROA and 0.4 percentage points in ROE;
however, these short-run coefficients are only mar-
ginally significant at the 10% level. Relative to the
sample means of ROA (1.519%) and ROE (8.779%),
the estimated long-run magnitudes are economi-
cally non-negligible. Nevertheless, they should be
interpreted as conditional model-based associa-
tions within the observed low-to-moderate con-
centration range, rather than as causal effects or
as simulations of the consequences of regulatory
policies that would increase market concentration.

Foreign presence, measured as the share of as-
sets of banks in majority foreign ownership in total
banking sector assets, is positively and statistically
significantly associated with banking sector profit-
ability in both the short run and the long run. In
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the long run, the FP coefficient is positive and sig-
nificant in both the ROA and ROE models, while
the short-run coefficient is also positive and sig-
nificant in the current period. This indicates that a
higher share of assets of banks in majority foreign
ownership is associated with higher profitability of
the Serbian banking sector.

The economic magnitude of the FP coefficients
can be interpreted using a 10-percentage-point in-
crease in the share of assets held by banks in ma-
jority foreign ownership. This change represents
approximately 1.31 sample standard deviations
and remains within the observed FP range of 38%
to 87%. Holding the other variables in the model
constant, a 10-percentage-point increase in FP is
associated in the long run with an increase of ap-
proximately 0.74 percentage points in ROA and
6.15 percentage points in ROE. In the short run, the
same increase is associated with a current-quarter
increase of approximately 0.43 percentage points
in ROA and 2.87 percentage points in ROE. These
estimated magnitudes are economically non-neg-
ligible relative to the sample means of ROA and
ROE. However, they represent conditional associa-
tions derived from an aggregate sector-level mod-
el and should not be interpreted as evidence that
an increase in foreign ownership would, by itself,
produce the corresponding increase in profitabil-
ity. The possibility that FP is associated with other
observed or unobserved structural developments
in the banking sector cannot be entirely excluded.

This result has an important economic interpre-
tation. Banks in majority foreign ownership may be
associated with higher profitability through sever-
al channels. First, they may have better access to
international sources of finance and parent-bank
support, which can reduce funding constraints and
strengthen liquidity management. Second, they
may transfer advanced risk-management practic-
es, credit-scoring techniques and internal control
systems, which can improve the quality of lend-
ing decisions and reduce risk-related costs. Third,
foreign-owned banking groups often bring more
developed corporate governance standards, tech-
nological know-how, digital banking solutions and
more efficient organisational procedures. If pre-
sent, these characteristics could contribute to lower

operating inefficiencies, improved service delivery
and more stable income generation. However, the
model does not directly measure these channels,
and they should therefore be regarded as theoreti-
cally plausible explanations rather than empirically
confirmed mechanisms.

The stronger long-run association between
FP and profitability may be consistent with struc-
tural and organisational characteristics associated
with foreign bank presence becoming reflected in
profitability over time. However, the model cannot
determine whether this pattern operates through
governance, risk management, technology, access
to international finance, parent-bank support, the
selection of more profitable banks into foreign
ownership, or other unobserved factors. Similarly,
the larger FP coefficient in the ROE model does
not by itself establish that foreign ownership im-
proves capital efficiency; it only indicates that the
estimated association is stronger when profitabil-
ity is measured by ROE rather than ROA. These
potential mechanisms require further examination
using bank-level data and direct measures of gov-
ernance, efficiency, asset quality and parent-bank
support.

The effect of market growth on profitability is
positive but statistically non-significant in the long
run. In the short run, however, market growth has
a negative and statistically significant effect in pe-
riods t, t-7 and t-2 in both models. This suggests
that banking sector asset growth does not im-
mediately translate into higher profitability. One
possible explanation is that rapid asset expansion
may be accompanied by higher operating costs,
stronger competition, adjustment costs or more
cautious lending and provisioning policies. The
non-significant long-run effect indicates that these
short-run pressures may weaken over time as the
banking sector adjusts.

The global financial crisis of 2008/09 and the
COVID-19 pandemic have statistically significant
negative effects on banking sector profitabil-
ity in the long run. Their effects are stronger on
ROE than on ROA, which suggests that crisis pe-
riods affected shareholders’ returns more strong-
ly than the overall efficiency of asset utilisation.
In the short run, the COVID-19 pandemic has a
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statistically significant negative effect in the cur-
rent period and in the first lag, with a stronger ef-
fect in the first lag. The global financial crisis has
a negative and marginally significant short-run
effect. These results indicate that crisis shocks re-
duce banking sector profitability through weaker
lending activity, higher credit risk, increased loan-
loss provisions and less favourable macro-financial
conditions.

The reference interest rate has a non-signif-
icant positive effect on the profitability (ROA and
ROE) of the banking sector in the long run. The

Table 4. ARDL models results

long-run results suggest that monetary policy
does not appear to be a primary long-term driver
of banking sector profitability in the observed pe-
riod. One possible explanation is that banks, bor-
rowers and the market gradually adjust to changes
in monetary conditions, so the long-run effect of
the reference interest rate on profitability becomes
neutralised over time. In the short run, the effect is
positive in the t period, while in the t-7 period, it is
negative, non-significant (p > 0.05) and marginally
significant in the t-2 period (p < 0.10) (Table 4).

Term DV: ROA DV: ROE
Model ARDL(1,1,0,3,2,1,3,2) ARDL(1,1,0,3,2,1,3,3)
ECT -0.590*** (0.093) -0.466*** (0.085)
Long run

HHI 0.005*** (0.001) 0.051*** (0.007)
FP 0.074** (0.037) 0.615** (0.266)
MG 0.057 (0.061) 0.298 (0.463)
COVID19 -1.678*** (0.559) -11.019*** (3.986)
GFC -1.005** (0.499) -7.905** (3.836)
RIR 0.017 (0.044) 0.181 (0.309)
CAR 0.180*** (0.063) 0.409** (0.208)
Short run

HHIt -0.003* (0.002) -0.004* (0.002)
FPt 0.043** (0.021) 0.287** (0.119)
MGt -0.078*** (0.024) -0.401*** (0.134)
MGt-1 -0.109*** (0.034) -0.754*** (0.192)
MGt-2 -0.084*** (0.024) -0.506*** (0.138)
COVID19t -0.306** (0.137) -1.634** (0.834)
COVID19t-1 -1.033** (0.419) -5.528** (2.316)
GFCt -0.237* (0.145) -0.595* (0.325)
RIRt 0.189*** (0.060) 0.972*** (0.338)
RIRt-1 -0.077 (0.059) -0.414 (0.329)
RIRt-2 -0.093* (0.054) -0.565* (0.304)
CARt -0.054* (0.033) -0.513 (0.325)
CARt-1 -0.093 (0.061) -0.333 (0.348)
CARt-2 -0.393 (0.314)
C -7.015*** (2.029) -40.832*** (11.845)

Note. Standard errors in (). *** p < 0.01; ** p < 0.05; * p < 0.10

Source: Authors’ elaboration
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This result suggests that an increase in the
reference interest rate may initially improve bank
profitability by increasing interest income, espe-
cially through loans and other interest-bearing
assets with variable rates or through newly ap-
proved loans contracted at higher interest rates.
In the initial period, the positive effect on interest
income may be stronger than the increase in fund-
ing costs. However, as funding costs adjust, credit
demand weakens, and borrowers face less favour-
able repayment conditions, the initial positive ef-
fect gradually diminishes. Therefore, the short-run
effect of the reference interest rate appears to be
transitory: it improves profitability immediately,
but this benefit weakens as banks and borrowers
adjust to tighter monetary conditions.

The capital adequacy ratio has a statistically
significant positive effect on the profitability of the
banking sector in the long run. This result indicates
that a better-capitalised banking sector is more ca-
pable of absorbing losses, preserving stability and
maintaining confidence among depositors, inves-
tors and regulators. Therefore, capital adequacy
can have a positive long-run effect on profitability
by strengthening the resilience and sustainability
of banking operations. The effect is non-significant
negative in the short run, up to 2 lags in the case
of ROE. In the case of ROA, the effect is margin-
ally significant at t period (at 10% level), while non-
significant at t-7 period (Table 4). This may indicate
that strengthening the capital position does not

Table 5. Bounds test results for the ARDL models

immediately translate into higher profitability. In
the short run, higher capital adequacy may be as-
sociated with retained earnings, lower leverage, a
reduction in risk-weighted assets or more cautious
lending policies, all of which may temporarily limit
profitability. However, in the long run, a stronger
capital base improves the stability and resilience of
the banking sector, which explains its positive ef-
fect on profitability.

The bounds test was used to examine whether
there is a long-run relationship between variables.
Pesaran, Shin, and Smith (2001) ARDL bound tests
confirm the existence of a long-run relationship
because the F-statistic is greater than the critical
values for I(1) regressors and the t-statistic is low-
er than the critical values for I(1) regressors for all
significance levels (Table 5).

Diagnostic tests were performed to test wheth-
er the basic assumptions of the models are fulfilled
(Table 6). Since the Breusch-Godfrey LM serial cor-
relation test results up to 3 lags are non-significant
for both models (p > 0.05), there is no reason for
concern about residual serial correlation. The re-
sults of Breusch-Pagan/Cook-Weisberg heterosce-
dasticity tests were also non-significant for both
models (p > 0.05), indicating that heteroscedastic-
ity is not an issue in the models. Durbin-Watson
statistics show that autocorrelation is not an issue
in the models. Ramsey RESET test does not indi-
cate the presence of omitted variable bias or func-
tional form misspecification (p > 0.05).

Model / statistic Value Significance F: 1(0) F: 1(1) t: 1(0) t 1(1)
ROA: F-statistic 5.810 10% 2.030 3.130 -2.570 -4.230
ROA: t-statistic -6.378 5% 2.320 3.500 -2.860 -4.570
ROA: k 7 2.5% 2.600 3.840 -3.130 -4.850
ROA: bounds 1% 2.960 4.260 -3.430 -5.190
ROE: F-statistic 4.802 10% 2.030 3.130 -2.570 -4.230
ROE: t-statistic -5.489 5% 2.320 3.500 -2.860 -4.570
ROE: k 7 2.5% 2.600 3.840 -3.130 -4.850
ROE: bounds 1% 2.960 4.260 -3.430 -5.190
Source: Authors’ elaboration
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Table 6. Diagnostic test results for the ARDL models

Test DV: ROA DV: ROE
Breusch-Godfrey LM serial correlation test 0.631 0.535
Breusch-Pagan/Cook-Weisberg heteroscedasticity test 6.480 3.985
Ramsey RESET functional form test 3.246 4.198
Durbin-Watson statistics 2.118 2.122
CUSUM test for parameter stability 0.766 0.801

Note. The reported values are test statistics. Critical values for the CUSUM test for the model with dependent variable
ROE at 1%, 5%, and 10% are 1.143, 0.948, and 0.849, respectively. Critical values for the CUSUM test for the model with
dependent variable ROA at 1%, 5%, and 10% are 1.143, 0.948, and 0.849, respectively. *** p < 0.01; ** p < 0.05; * p < 0.10

Source: Authors’ elaboration

Figure 3. Plots of the CUSUM test for both models

Both plots show time on the horizontal axis and the CUSUM path as a solid black line within widening grey 95%
confidence bounds. Each path is approximately flat at zero until around 2021 and then increases, remaining inside
the bounds throughout the plotted period. The left panel corresponds to ROA and the right panel to ROE.

Note: Grey area represents 95% confidence bounds, while the solid lines show the estimated parameters

Source: Authors’ elaboration

Parameter stability is tested using the CUSUM
(Cumulative Sum) test (Page 1954). Since test sta-
tistics are lower than critical values at 1%, 5%, and
10% significance levels, we fail to reject the null
hypothesis of parameter stability for both mod-
els (Table 6). The estimated parameters in both
plots remain within the 95% confidence bounds.
Therefore, both models satisfy the stability condi-
tion at the 5% significance level (Figure 3). Based
on the diagnostic tests results, the basic assump-
tions of both models are fulfilled.

Potential reverse causality between market
concentration and profitability was examined using

204

the Toda-Yamamoto (modified Wald) causality test.
The results indicate no statistically significant cau-
sality from market concentration (HHI) to profita-
bility (ROA), x*(4) = 3.64, p = 0.457, or from profit-
ability (ROA) to market concentration (HHI), x*(4) =
7.50, p = 0.112. The Toda-Yamamoto causality test
does not indicate causality from market concentra-
tion (HHI) to ROE, x*(5) = 8.49, p = 0.131, or from
profitability (ROE) to market concentration (HHI),
x2(5) = 7.81, p = 0.167. Therefore, the findings pro-
vide no evidence of reverse causality between HHI
and ROA or ROE.
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5. Conclusion

The aim of this study was to examine the rela-
tionship between foreign ownership, market con-
centration and profitability in the Serbian banking
sector using quarterly data from Q4 2004 to Q4
2025 and applying the ARDL approach. The results
indicate that market concentration is positively
and statistically significantly associated with profit-
ability in the long run, whereas its current-period
short-run association is negative and only margin-
ally significant. The estimated economic magni-
tudes suggest that changes in concentration within
the observed sample range may be economically
non-negligible. Nevertheless, the findings do not
establish that concentration causes higher profita-
bility. The model does not include direct measures
of market power, pricing behaviour, cost efficiency
or managerial efficiency and therefore cannot dis-
tinguish empirically between the market-power
and efficient-structure explanations. These mecha-
nisms remain possible interpretations of the re-
sults rather than confirmed transmission channels.
Moreover, because HHI ranged from 569 to 1,051,
the findings apply to a predominantly low-concen-
tration environment and should not be extrapolat-
ed to highly concentrated banking markets.

Foreign presence is also positively and statisti-
cally significantly associated with banking sector
profitability in both the short run and the long run,
with a stronger association in the long run. This
finding suggests that banks in majority foreign
ownership may be related to higher profitability
of the Serbian banking sector, but it should not
be interpreted as evidence that foreign ownership
alone causes higher profitability.

Market growth has a positive but statistically
non-significant long-run effect on profitability,
while its short-run effect is negative and statisti-
cally significant. The non-significant long-run ef-
fect of market growth differs from studies that re-
port positive effects of banking sector expansion
on profitability, such as Kohlscheen, Murcia Pabon,
and Contreras (2018).

Capital adequacy has a statistically significant
positive effect on banking sector profitability in the
long run. However, the short-run effects of capi-
tal adequacy are mostly negative and statistically

non-significant, suggesting that strengthening the
capital position may temporarily limit profitability
through retained earnings, lower leverage, a re-
duction in risk-weighted assets or more cautious
lending policies.

The global financial crisis and the COVID-19
pandemic had statistically significant negative ef-
fects on the profitability of the Serbian banking
sector in the long run. Their effects were stronger
on ROE than on ROA, indicating that crisis periods
affected shareholders’ returns more strongly than
the overall efficiency of asset utilisation. These
findings are consistent with previous research
showing that crisis shocks reduce bank profitabil-
ity through weaker lending activity, higher credit
risk, increased loan-loss provisions, lower demand
for loans and less favourable macro-financial con-
ditions (Dietrich and Wanzenried 2011; Augeraud-
Véron and Boungou 2023; Rebi¢, Paunovi¢, and
Popovi¢ 2022; Hladika 2021).

The findings have several policy implications,
although they should be interpreted with caution.
The positive long-run association between foreign
presence, market concentration and profitability
does not necessarily imply a causal relationship.
The results indicate that these structural charac-
teristics are related to banking sector profitability
during the observed period, but the model does
not fully capture all possible channels through
which ownership structure and concentration may
influence performance.

For the National Bank of Serbia and other
regulatory authorities, the results suggest the im-
portance of continuously monitoring the interac-
tion between ownership structure, market con-
centration, competition and financial stability. The
positive association between concentration and
profitability should not be interpreted as a rec-
ommendation to encourage further concentration
without restriction. Although consolidation may
be associated with stronger profitability within the
observed low-to-moderate concentration range,
excessive concentration could reduce competi-
tion, increase market power and create systemic
vulnerabilities. Therefore, regulatory policy should
preserve a balance between banking sector profit-
ability, competition and stability.
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The positive association between foreign pres-
ence and profitability also requires cautious inter-
pretation. It suggests that banks in majority foreign
ownership may be associated with higher profit-
ability, possibly through stronger governance, risk
management, technological capacity, access to in-
ternational financial resources and more efficient
business practices. However, this does not prove
that foreign ownership alone causes higher profit-
ability. Policy should therefore not be focused sim-
ply on promoting foreign ownership as such, but
on strengthening the institutional, regulatory and
competitive conditions under which all banks, do-
mestic and foreign-owned, can operate efficiently
and prudently.

Future research could extend this analysis by
using bank-level panel data, which would allow
for a more detailed examination of differences be-
tween individual banks in terms of size, ownership,
business model, risk profile and efficiency. In ad-
dition, future studies could include variables such
as non-performing loans, liquidity risk, cost effi-
ciency, digitalisation and ownership concentration,
subject to data availability. Such extensions would
provide a more precise understanding of the chan-
nels through which ownership structure and mar-
ket concentration affect profitability in the Serbian
banking sector.
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