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4 Profitability, efficiency, and
lending dynamics in an unstable
environment

4.1 Measures of profitability of banking activities

Among the primary profitability measures in banking, the most prominent are re-
turn on equity and return on assets. The former can be expressed as follows:
NR
ROE =— 4.1)
OF

where,
ROE — return on equity.
NR — net profit for the given financial year.
OF — own funds.

Return on assets (ROA) can be stated as:

roA= DR (4.2)
74

where,
TA — total assets.

Return on sales (ROS) can be defined as:
ROS = —— (4.3)

where,
REV - total revenue for the period.

If revenue is adjusted for releases of provisions and extraordinary gains, the
ROS formula transforms into PM (Iwanicz-Drozdowska, 2012):

MR
~ OPREV

4.4)

where,
OPREV - operating revenue, that is total revenue less releases of provisions and
extraordinary income.
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Profitability ratios are interrelated and the application of DuPont analysis ena-
bles their decomposition, which allows the identification of factors determining the
value and dynamics of each ratio. Further development of such analysis requires
introducing the following terms (Iwanicz-Drozdowska, 2012):

PM

AU = —— 4.5
1 (4.5)
And
TA
EM =— 4.6
OF (4.6)
where,

AU — asset utilisation ratio.
EM - equity multiplier (leverage ratio).

Defining AU and EM makes it possible to link ROE and ROA:
ROE = ROA-EM = PM - AU -EM 4.7

Return on equity is compared against the cost of equity. If the cost of equity
exceeds the bank’s return, the issuance of new shares becomes less viable from the
perspective of shareholders due to insufficient profitability, with retained net profit,
if present, consequently remaining the sole source of new capital. A higher cost
of equity than ROE thus constrains lending activity and reduces loss-absorption
capacity. Unlike the cost of debt, the cost of equity cannot be directly observed
(it is not subject to market pricing), making it necessary to therefore estimate its
level using theoretical models. For example, the National Bank of Poland bases its
calculations on a combination of factor models employing historical market data
and implied models based on analysts’ forecasts for bank profits and dividends
(NBP, 2022).

Financial stability reports also analyse the profitability of regulatory capital in
banks (NBP, 2024):

NR
RORC =— 4.8
RC (4.8)

where,
RORC - return on regulatory capital.
RC —regulatory capital.

Profitability can also be measured by net interest margin (NIM), which is gener-
ally expressed as (Iwanicz-Drozdowska et al., 2023):
IR

NIM = — (4.9)
IBA
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where,
NIM — net interest margin.
IR — interest revenue.
IBA — interest-bearing assets.

NIM calculations sometimes use the average volume of interest-bearing assets
rather than their total value at the end of the reporting period. It is worth noting that
in the years following the subprime crisis, NIM eroded as a result of quantitative
easing and the use of other unconventional monetary policy instruments. Continu-
ing with a DuPont analysis, it is possible to decompose the return on invested capi-
tal (ROIC) (Chen, 2014):

NR RWA

ROIC = —— —— 4.10
RWA OF (4.10)
where,
NR . .
——— —return on risk-weighted assets (RORWA).
RWA
RWA . . .
oF leverage ratio based on risk-weighted assets.

This decomposition allows for analysing the bank’s condition from two
perspectives:

 volatility of operational efficiency (RORWA),
* volatility of leverage.

Particular attention should be given to RORWA due to its decomposition as pro-
posed by Bain & Company (Figure 4.1), where the focus is not the ratio of net
profit to RWA but the relationship between pre-tax operating profit and RWA.

Although RoRWA is not a precise risk metric, it is nonetheless a very useful tool
for bank management and can be used not only for individual banks but also for
entire banking sectors. This ratio has gained importance and popularity since the
subprime crisis due to its managerial applications and its utility for optimising the
following areas:

* balance sheet management, including the pricing of individual transactions or
products with risk adjustment. Given market constraints (e.g. competition pre-
venting an increase in the profitability of certain products), risk-adjusted profit-
ability information enables optimisation of capital allocation,

* historical efficiency and cross-selling potential, as well as the level of income
diversification,

» cost efficiency, in terms of operating costs (excluding the net position of provi-
sions made and released) per unit of risk-weighted assets,

» cost of risk, reflecting the quality of credit risk management.
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RoRWA = L, ™ , ¢ OPEX_ LR (4.11)
RWA RWA RWA RWA RWA

Balance sheet management, Cost of risk
including transaction pricing
based on cost and risk,
effective capital allocation.

Cost structure management,
cost efficiency independent
Cross-selling effectiveness of asset and liability valuation

where:

NII — net interest income.

FM — income from financial operations.
FC — fee and commission income.
OPEX — operating expenses.

LLP — loan loss provisions.

Figure 4.1 Decomposition of RORWA

Source: Own elaboration based on Sinn et al. (2013)

A particularly important area within RORWA is balance sheet management, the
effect of which depends on net interest income (NII), representing the difference
between interest income and expense. To estimate business profitability, banks
use funds transfer pricing (FTP) to centralise interest rate risk measurement, ulti-
mately enabling profitability to be measured independently of this risk (KPMG,
2020).

RORWA is used to analyse fluctuations in net income and bank’s capital needs,
and it may also be used to verify whether the bank’s capital buffers are adequate in
the context of stress testing. Another application of RORWA is to monitor regula-
tory buffers in the event of major shocks in the bank by calculating changes in this
indicator (Botshekan et al., 2023).

Interest rate revenue may also be measured by the interest rate spread indicator
(Iwanicz-Drozdowska et al., 2023):

IRR  IRC
IBA IBL

IRSP = (4.12)
where,

IRSP — interest rate spread.

IRR — interest rate revenue.
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IRC — interest rate costs.
IBL — interest-bearing liabilities.

The interest rate spread is thus the difference between the yield on assets and
that on liabilities, and is used to assess the level and changes in competitiveness in
two separate markets: lending and deposits (Chen, 2014).

4.2 Effectiveness of a commercial bank

The primary objective of research dedicated to banking efficiency is usually to
determine whether the following are efficient:

» global banks (their activity in local markets) or local ones,
 large or small banks,

» domestically or foreign-owned banks,

» state-owned or private banks.

The following types of banking efficiency can be distinguished:

» cost efficiency — achieving this is synonymous with minimising costs to attain
specific outcomes,

* income efficiency — understood as maximising outcomes (e.g. net profit or inter-
est income) at a given (defined) cost level,

» technical efficiency — a concept related to the ratio of inputs to outputs in ref-
erence to the maximum or minimum available under specific technological
conditions.

Research on banking efficiency primarily focuses on cost and technical effi-
ciency (Skrzypek and Trojak, 2014).
Banking efficiency can be verified using the following groups of methods:

e parametric methods,
* non-parametric methods,
* ratio analysis methods.

Parametric methods involve applying a stochastic procedure to construct
the efficiency frontier, where a random variable is taken into account, allow-
ing deviations from the efficiency curve to be split between inefficiency and
statistical noise. The functional form describing the relationship between in-
put and output must be specified a priori, with the efficiency frontier estimated
econometrically using the least squares method and its derivatives or maxi-
mum likelihood estimation (likelihood approximation). Parametric methods
include the stochastic frontier approach (SFA) and the distribution-free ap-
proach (DFA).



68 Bank Performance Measures

The SFA method belongs to the family of benchmarking methods and is a
comprehensive approach that describes the efficiency of the entire enterprise,
with the inefficiency of a particular entity determined by comparing its function
value to that of a benchmark object. It also involves defining a theoretical ef-
ficient set. As the name suggests, SFA is a stochastic method and thus accounts
for the existence of a random component. In this case, the functional form of
the frontier is used to estimate the production or total cost function, with the
comparison of inputs and outputs, and the determination of the functional rela-
tionship between them, accounting for both the random factor and inefficiency,
for which separate distributions must be specified (Jarzgbowski, 2014). SFA is
based on the assumption of a dichotomous random component. According to the
method’s assumptions, all entities should be capable of operating at a specified
efficiency level, defined as the frontier level, which is determined by bench-
mark, efficient representatives of the sector. One of the most significant advan-
tages of SFA is that it accounts for random disturbances affecting efficiency
measurement outcomes, while disadvantages include computational complexity
and the need to specify production and cost functions (Skrzypek and Trojak,
2014; Wardzinska, 2012). The SFA method has been applied to determine the
efficiency of banks by, among others, Barburski (2010), who ranked the ana-
lysed institutions for each study period. Production factors (financial, human
and physical capital) include the number of employees, value of deposits, real
estate, and other fixed assets, while production is identified with the value of
loans granted.

The DFA method, often used to measure the (in)efficiency of financial or credit
institutions, assumes that entities exhibit persistent inefficiency over time, which
can be revealed by estimating a panel cost (or profit) function and averaging annual
residuals for each institution over time, with a key advantage of DFA being its use
of data from several years rather than a single year. On the other hand, a drawback
is that key conditions and factors affecting efficiency may change over time due
to shifts in management style, making it difficult to identify the sources of inef-
ficiency (DeYoung, 1996). The DFA method utilises panel data and assumes that
underlying inefficiency is persistent, while random errors tend to average out over
time (Asmare and Begashaw, 2018).

Non-parametric methods are used to measure the effectiveness of transforming
inputs into outputs. Efficiency estimation does not require knowledge of the effi-
ciency function and involves determining the ratio of weighted sums of outputs to
weighted sums of inputs, with the efficiency of specific entities determined relative
to the entire group. Non-parametric methods include data envelopment analysis
(DEA) and free disposal hull (FDH).

DEA, which is deterministic, allows for the study of the relationships be-
tween aggregated types of inputs and income. DEA is an econometric tool for
evaluating technical efficiency and is especially useful when comparing the effi-
ciency of organisations characterised by numerous types of inputs and outputs is
challenging (Piwowarska, 2010). Entities located on the DEA-defined efficiency
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curve (the so-called best practice frontier) are considered efficient (efficiency
score of 1.0); all others (deemed inefficient) are assigned values below 1.0. Ef-
ficient entities are those that fully utilise available resources and cannot increase
the production of a given good (bank product) without reducing the volume of
other goods (Stola, 2010). The validity of DEA results depends on several condi-
tions, the most significant including: (a) homogeneity of the entities studied, (b)
recognising growth in all outcomes as desirable and inputs as undesirable, (c)
using the same input and output measures, and (d) assigning the same weights
to respective categories of inputs and outputs (Kopinski and Porebski, 2015).
A challenge in applying DEA in banking is defining inputs and outputs, which is
addressed by two alternative concepts of a commercial banking essence: the fi-
nancial intermediary concept and the financial services producer concept. Under
the intermediary concept, inputs comprise financial capital (deposits and funds
borrowed on the financial market) and physical capital, while outputs consist of
loan and credit volumes and the value of the investment portfolio. In the financial
services producer concept, inputs are generally non-interest expenses (including
staff and other ongoing non-interest operating expenses, and depreciation of fixed
assets), while outputs include the number of transactions, accounts managed, or
volumes of specific products — factors more decisive for market share than the
number of such products, that is the total value of deposits, account turnovers,
and loans. The intermediary concept is thought to better reflect the efficiency
of an entire bank, while the producer concept is better suited for comparing ef-
ficiency across similar bank units, with its application to an entire bank bearing
an error of overestimating the scale effect (Stepien, 2015). Technical efficiency as
defined by the intermediary and producer concepts yields different outcomes for
identifying efficient and inefficient institutions, as well as varying ratings within
a sample, which is confirmed by results obtained for the Polish banking sector. In
this case, under the intermediary concept, inputs included fixed assets, employ-
ment and total liabilities (including deposits), while outputs were total receiva-
bles (including loans granted), securities, and commission income. Meanwhile,
to determine efficiency under the producer concept, fixed assets and employment
were treated as inputs, and receivables and liabilities as outputs, respectively
(Chudy et al., 2012; Stepien, 2015).

Among ratio-based methods, the calculation of the cost-to-income ratio (CIR) is
of primary importance for banks. CIR is the ratio of operating expenses to banks’
income, with operating expenses including staff costs, depreciation of tangible as-
sets and amortisation of intangibles, general administrative expenses (including
property maintenance and marketing), and income comprising the sum of interest
income and fee and commission income. It should be noted that CIR estimation
does not take into account provision costs incurred in the event of impairment.
CIR-based efficiency comparisons should be made among banks with the same
business model, since, for example, retail banks typically exhibit CIR values be-
tween 30% and 50%, while investment banks are characterised by CIR levels of
60%—-80% (Chen, 2014).
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Banking efficiency can also be studied in relation to employment (Iwanicz-
Drozdowska et al., 2023; Dec, 2016):

g -4 (4.13)
TE

where,
EAE — employment efficiency in relation to assets.
TA — total assets.
TE — total number of employees (FTE).

prE =M (4.14)
TE

where,
ERE — employment efficiency in relation to net revenue.
NI — net income.

paRE =BAR (4.15)
TE

where,
EBRE — employment efficiency in relation to banking revenue.
BAR - banking activity result.

Another measure of employment efficiency is the compensation ratio (Chen,
2014):

PE
COMR =or (4.16)

where,
COMR - compensation ratio.
PE — total payroll expense (including salaries and bonuses).
NOI — net operating income.

COMR is commonly used in the assessment of investment bank efficiency, where
bonuses linked to completed transactions play a key role.

4.3 Risk-adjusted profitability

The return on assets or equity does not inform stakeholders of the risk undertaken to
achieve this profitability. These dimensions of economic activity (profitability and
risk) are linked by risk-adjusted performance measurement (RAPM) methodolo-
gies. Key benefits of managing risk-adjusted profitability include (KPMG, 2020):

* identifying the true sources of profitability, leading to better resource allocation,
* optimising market strategies in terms of product and service offerings and their
pricing,
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» selecting and focusing on specific products and services, and aligning sales
channels accordingly,

* optimising incentive systems for managers and other staff,

* optimising capital usage and allocation.

Risk-adjusted profitability ratios include, among others (Marcinkowska, 2003):

* RORAA (return on risk-adjusted assets) — return on assets weighted by the risk
they generate,

* RAROA (risk-adjusted return on assets) — risk-adjusted return on assets, with
profit adjusted for risk,

* RORAC (return on risk-adjusted capital) — risk-adjusted return on capital, where
capital at risk is used instead of equity,

* RAROC (risk-adjusted return on capital) — risk-adjusted return on capital. In
this case, asset income is adjusted for risk (expected loss), while the denomi-
nator is the regulatory capital required to cover credit, market and operational
risks.

A distinction should be made between the RORAC and RAROC calcula-
tion methodologies. In some cases, economic capital is used in the denominator,
whereby RORAC is the ratio of the difference between income and expenses to
economic capital and RAROC is the ratio of the difference between income and
expenses net of expected loss to economic capital, which implies that RORAC is
higher than RAROC (Iwanicz-Drozdowska, 2012).

4.4 Diversification of bank income

The degree of diversification of a bank’s income sources, and thus its resilience to
shifts in monetary policy, can be assessed using the following indicators:

Net interest income or net non-interest income* (Numerator)

(4.17)
Total assets or Operating income or Equity (Denominator)

*Apart from commission income related to lending, ‘non-interest income’ also
includes commissions from capital market services, asset management, advisory,
etc.

A relatively high share of commission income is associated with a high degree
of income diversification, and while empirical findings in this area are not always
consistent, the prevailing view is that diversification has a positive impact on bank
stability and value (Olalere et al., 2021). Li et al. (2021) showed that diversifica-
tion indeed enhances profitability, but it is associated with increased risk, whereas
Schreiber (2024) demonstrated that the impact of diversification on profitability,
capital and risk depends on bank size.
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4.5 Lending dynamics

To conclude this chapter, it is worth highlighting indicators of lending dynam-
ics. The following types of dynamic indicators can be distinguished (Zimny,
2010):

» fixed-base (single-base) indicators — changes are presented as the value of a
variable in consecutive periods relative to its value in a base period,

» chain-base indicators — changes are measured by comparing the value of the
variable in consecutive periods to the value in the immediately preceding
period.

Iwanicz-Drozdowska et al. (2023) distinguish:

e nominal dynamics:
4
ND =—-100% (4.18)
4,

where,
ND — nominal dynamics.
Al —value of a given variable at time t1.
A0 — value of the variable at time t0.

* real dynamics:

ND

D=— 4.19
1+7 (4.19)

where,
RD — real dynamics.
I — inflation rate.

Lending dynamics are most commonly examined on a quarterly (q/q) or annual
(y/y) basis, with annual dynamics often analysed by comparing quarter-end data
with the same quarter of the previous year. Figure 4.2 illustrates the annual dynam-
ics of lending activity in European Union countries.

The data in Figure 4.2 reflects the dynamics of monetary financial institution ex-
posures to non-financial corporations and households. The conversion of exposures
from the national currencies of non-euro area countries into the euro means that in
the case of appreciation of those currencies against the euro, the actual lending dy-
namics are higher than those shown in Figure 4.2. It should also be emphasised that
Figure 4.2 presents nominal dynamics. Figure 4.3 shows the average and median
annual lending dynamics in EU countries.
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Figure 4.2 Nominal lending dynamics in European banking sectors between 2020 and 2024

Source: Own elaboration based on ECB data
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Figure 4.3 Average and median nominal lending dynamics in EU countries between
31.03.2000 and 30.09.2024

Source: Own elaboration based on ECB data

An analysis of the data presented in Figures 4.2 and 4.3 indicates that, with
some exceptions, the highest lending dynamics are found in Central and Eastern
European countries, which particularly applies to the years 2023-2024. Lending
activity, on the other hand, was contracted in countries that have experienced crises
over the past two decades (Cyprus and Greece).

Lending dynamics are a function of many factors, including:

 the stringency of capital regulations — tightening them reduces banks’ capacity
to extend new loans, whereas increasing equity capital boosts lending. The flex-
ibility of lending in response to capital increases and regulatory requirements
has been studied, among others, by Malovana et al., 2023

 the stringency of macroprudential regulations regarding permissible lending
parameters, for example lowering the maximum permissible LTV or LTI ratio
(Behncke, 2023),

* loan demand arising from the expectations of enterprises and households re-
garding future economic conditions (the level of optimism among managers and
consumers) and the current monetary policy stance,

» ownership structure — research shows that state-controlled banks conduct less
pro-cyclical lending policies compared to private and foreign banks, smoothing
credit cycles during economic expansions and contractions, a phenomenon that
intensifies in times of financial turbulence. Additionally, the impact of own-
ership structure on lending dynamics varies by type of financial crisis. If the
source of the crisis is global, foreign banks do not behave significantly differ-
ently from domestic private banks; if local, foreign banks restrict lending far
more than domestic private banks and state-controlled banks (Colak and Senol,
2021).
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This monograph is primarily dedicated to indicators for assessing an individual
commercial bank, with a question arising as to how this relates to an analysis of
lending dynamics at the aggregate level. There are at least two contexts:

* a high lending dynamic in a given bank compared to the banking sector (ex-
cluding the bank under study) may point to a relaxation of credit assessment
standards or aggressive pricing policy,

* high lending dynamics in a given banking sector may suggest evidence of a
loosening of macroprudential or monetary policy, or both. Credit booms accom-
panied by relaxed creditworthiness standards have frequently led to financial
crises, the consequences of which affect all banks in the sector (Gertler et al.,
2020; Ivashina et al., 2024).

4.6 Profitability of European commercial banks in the third decade
of the 21st century

During the pandemic, many companies experienced a sudden decline in revenue
and cash flows, threatening their debt servicing capacity and raising questions
about the need for credit provisioning. The reduction in net interest revenue due to
interest rate cuts weakened bank profitability, while the economic shock reduced
demand for banking services, resulting in a decrease in non-interest income (Beck
and Keil, 2022; Ozili and Arun, 2020; Alkhazali et al., 2024).

Focusing the analysis on banks supervised by the ECB, it should be noted that
all supervised entities are by default classified as less systemically important in-
stitutions (LSIs). They are considered systemically important institutions (SIs) if
they meet at least one criterion set out in the SSM Framework Regulation, that is
size, importance to the economy of the home country or the entire EU, or cross-
border activities. As at December 2023, 110 banks were classified as significant,
with around 2,000 as less significant. LSIs are supervised by national authorities
under ECB oversight, while Sls are supervised directly by the ECB (ECB, 2024b).

Figures 4.4-4.7 present selected profitability measures for euro area banks and
a breakdown of their income.

Analysis of the data depicted in Figures 4.4 and 4.5 indicates that both return
on equity and return on assets have increased in line with the rise in the ECB
deposit rate, with systemically important banks exhibiting a higher return on
equity than LSIs, which attests to better capital management in large credit
institutions. No unequivocal conclusion can be drawn with regard to ROA,
with the lack of SI supremacy in this area potentially stemming from rela-
tively lower risk appetite, itself a consequence of stricter supervisory oversight,
which correlates with the higher net interest margin (NIM) observed for less
significant banks throughout the period under review. The operating income
structure of both significant and less significant banks is fairly similar, confirm-
ing the homogeneity of European banking sectors. It is also noteworthy that in
2022, less significant banks recorded an above-average share of both interest
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Figure 4.5 ROA of significant (SI) and less significant (LSI) euro area banks against the
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Source: Own elaboration based on ECB data

and commission income. The sum of these shares exceeds 100%, which is at-
tributable to the trading losses reported by these less significant institutions in
that period.

The aggregate return on equity (ROE) of euro area systemically important in-
stitutions declined from 5.3% at the end of 2019 to 1.3% in the fourth quarter of
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Source: Own elaboration based on ECB data

2020. While the first half of 2020 was marked by substantial loan loss provisioning
to cover the pandemic’s effects, the second half saw a marked decrease in income,
primarily due to weaker demand for corporate loans. The decline in ROE was more
pronounced in countries more affected by previous crises; in Cyprus, Greece, Ire-
land, Italy, Portugal, and Spain, ROE was negative (ECB, 2021). Following the
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outbreak of war in Ukraine, energy prices surged, fuelling cost-driven inflation.
Central banks raised interest rates, which drove up rates in the interbank market,
improving bank profitability via higher net interest income and net interest mar-
gin, especially in countries with a large share of variable-rate loans. Banks were
relatively slow to increase deposit rates for households, which was the main driver
of higher ROE, in contrast to 2021, when the return on capital was boosted by the
release of loan loss provisions. Changes in loan loss provisioning in 2022 were
rather mixed, with a slight majority of banks recording an increase in rolling cost
of risk between the end of 2021 and mid-2022, and banks most exposed to energy-
intensive sectors tending to increase their provisions. Likewise, some banks con-
siderably increased reserves for exposures to Russia and Ukraine in the first half of
2022, although in aggregate terms, the war in Ukraine did not lead to a substantial
increase in provisions significant enough to affect ROE (ECB, 2023a, 2023b).

As of the end of Q2 2024, while European banks’ profitability remained at his-
torically high levels, most banks were already experiencing a decline in interest
income, attributed to the onset of the interest rate-cutting cycle, with relatively high
ROE values largely attributable to improved operational efficiency, particularly
lower administrative and depreciation/amortisation costs. By mid-2024, both net
interest income and net interest margin reached historical peaks. The main driver
(interest income) of rising bank profitability began to lose momentum, reflecting
the aforementioned decline in interest rates, negatively impacting ROE. The ROE
projection to 2026, however, points to stabilisation of the return on capital due to
expectations that the reduction in interest income will be offset by lower operating
costs. The ECB has also noted the dispersion of bank profitability, manifested by
the above-average profitability of the largest euro area commercial banks, which
subsides as bank profitability declines (ECB, 2024a).

An analysis of the profitability of non-euro area banking sectors may also prove
instructive, with the Polish banking sector being a representative example in this
context. As an EU member state directly bordering both Ukraine and Russia, Po-
land’s economy remains highly dependent on fossil fuel prices and availability, as
well as climate policy. Figure 4.8 presents the evolution of selected profitability
measures for the Polish banking sector.

Relatively low return on equity was already a feature of the Polish banking
sector prior to the COVID-19 pandemic, a process that intensified during the
pandemic due to low interest rates affecting interest income and provisions for
legal risk related to foreign-currency mortgage loans (NBP, 2021), with a decline
in return on equity below its cost observed at the same time. Although bank sec-
tor profitability in Poland had been falling for some time, it previously remained
above or close to the cost of equity (NBP, 2022). As the economy emerged from
the pandemic and, subsequently, following the outbreak of the war in Ukraine,
inflation and interest rates both rose, accompanied by improved bank profitabil-
ity. The main driver of this improvement was an increase in interest revenue,
whose share in total banking income steadily increased, reaching 80% for com-
mercial banks. From the post-pandemic period to the end of 2023, return on
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equity in Polish banks was lower than that of less significant euro area banks
(NBP, 2024). The outbreak of the war in Ukraine did not result in higher credit
provisions related to sanctions or banks’ direct client exposures to the Russian
market, but rather the rise in inflation had a more significant, though opposite,
effect on bank profitability. On the one hand, higher interest rates reduced cred-
itworthiness, while on the other, they boosted net interest revenue. In 2024, the
Polish banking sector recorded an average net interest margin (NIM) compared
with other EU countries, and a higher return on equity (see Figure 4.9), although
return on equity remained low compared with peer countries in Central and East-
ern Europe, due to relatively high effective taxation of banks in Poland and sys-
tematic charges against banks’ results for legal risk related to foreign-currency
mortgage portfolios (NBP, 2024).

4.7 Profitability of banks in empirical research findings

In most studies, the impact of specific variables on various profitability measures
(most frequently ROE, ROA and NIM) is subject to verification, with studies fo-
cusing exclusively on a single measure of profitability relatively rare. Interestingly,
conclusions regarding the influence of individual variables on different profitability
measures can sometimes be contradictory. The determinants of commercial bank
profitability can be assigned to three groups:

» external variables, identified primarily with indicators describing the macroeco-
nomic environment of the bank,
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» variables related to the specific characteristics of a given bank (internal, specific
factors),

» structural variables illustrating the characteristics of the banking sector or the
financial system in which the bank operates.

A summary of selected research findings on the impact of external factors on
various bank profitability measures is presented in Table 4.1 while Table 4.2 out-
lines results of studies dedicated to internal determinants.

Bank performance is also influenced by cultural factors. For instance, Jackow-
icz et al. (2024) demonstrate that banks operating in countries with high levels of
trust offer comparatively lower loan interest rates, while at the same time, they tend
to have relatively lower personnel costs compared to banks operating in countries
with lower trust scores.

Structural factors affecting bank profitability can be divided into two groups.
The first is banking sector concentration, most often measured by the Herfindahl—
Hirschman or Lerner indices, while the second is the scale of the banking sector
and its structure in relation to the size of the economy. Most studies indicate a
positive impact of banking sector concentration on bank profitability (Kok et al.,
2015; Silalahi et al., 2015; Ozili and Arun, 2022; Shahin et al., 2022), which is also
enhanced by factors describing the scale, dynamics and structure of the banking
sector in relation to the real economy, such as bank loans/GDP (Kok et al., 2015)
or deposits/GDP (Brahmaiah and Ranajee, 2018).



Table 4.1 External determinants of bank profitability

Research Sample Profitability measure Independent variables: (+) — positive impact(—) —
negative impact
Bonaccorsi di Patti Banks from EU countries ROA GDP growth rate (+) — the impact of GDP growth is

and Palazzo (2020)

Karkowska et al.
(2025)

Mondol and Wadud
(2022)

Saif-Alyousfi (2020)

Caliskan and Kirer-
Silva-Lecuna (2020)

Genay and Podjasek
(2014)

Kok et al. (2015)

Lopez-Penabad et al.
(2022)

196 European banks from 31
countries

Commercial banks in
Bangladesh (2009-2018)

2,446 banks from 47 Asian
countries (1995-2017)

Turkish banks (1980-2017)

US banks (2011-2013)

98 banks from 19 EU countries
(1994-2014)

2,596 banks from 29 European
countries (2011-2019)

ROA, ROE, Net interest
revenue/Assets,
Commission income/Assets

ROA

NIM

ROA

ROE

NIM

ROA

ROE

NIM

ROA

ROA

NIM

significant only for banks with a high and medium
share of loans in total assets and insignificant for
banks with a high share of securities in the total assets.

Increase in yield curve slope (+)

Inflation increases bank profitability, but at the same
time leads to deterioration in operating efficiency
indicators.

GDP growth rate (—)

GDP growth rate (—), inflation (+)

Inflation (+)

GDP per capita (+), inflation (+), interest rates (+),
level of economic development (+)

GDP per capita (+), inflation (+), interest rates (+),
level of economic development (+)

GDP per capita (+), inflation (+), interest rates (+),
level of economic development (+)

Inflation (+), interest rates (—), FX (+)

Inflation (+), interest rates (—), FX (+)

Interest rates (+), employment level in the economy
(+), GDP growth rate (+), real estate prices (+)

Employment level in the economy (+), GDP growth
rate (+), real estate prices (+)

Inflation (+, not significant), loans/GDP (+), GDP
growth rate (+)

Interest rates (+). A decline in the short-term interest
rate reduces the net interest margin in a negative
interest rate environment.

(Continued)
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Table 4.1 (Continued)

Research Sample Profitability measure Independent variables: (+) — positive impact(—) —
negative impact
Ghurtskaia (2018) Georgian banks (2013-2017) ROA GDP growth rate (—, weak), unemployment (—, weak),
inflation (—, weak), FDI (+, weak), FX (—, weak)
Ozili and Arun (2022) Banking sectors of 22 countries ~ NIM EPU — Economic Policy Uncertainty Index (+), GDP
(1998-2017) growth rate (+)
ROE EPU (-), GDP growth rate (+)
ROA EPU (—), GDP growth rate (+)
Athari (2021) Ukrainian banks (2005-2015) ROE Political stability (+), global economic instability (—)
ROA Domestic political stability (+), global economic
instability (—)
Yiiksel et al. (2018) 13 banking sectors in post- ROE GDP growth rate (+), loans/GDP (—)
Soviet countries (1996-2016)
Brahmaiah and 89 Indian banks (2005-2015) ROA Deposits/GDP (+), GDP growth rate (—)
Ranajee (2018) ROE Deposits/GDP (+), inflation (+)
Khan (2022) 59 banks from Gulf countries ROA GDP growth rate (+), inflation (+)
(2011-2017) ROE GDP growth rate (+), inflation (+)
Rossi et al. (2018) Banks from nine euro area ROA Pre-subprime crisis: GDP growth rate (—). Post-
countries (2006-2013) subprime crisis: GDP growth rate (+)
ROE Post-subprime crisis: GDP growth rate (+)
Neves et al. (2020) 66 banks from Iberian ROA GDP growth rate (+)
Peninsula countries ROE GDP growth rate (+)
(2011-2016)
Trujillo-Ponce (2013) Spanish banks (1999-2009) ROA GDP (+),inflation (+),interest rates (—)
ROE GDP (+)
Satria et al. (2018) Ten largest banks from ASEAN ~ ROA GDP (+),investment/banking sector assets (+)
countries (1999-2020)
Pradhan (2016) 22 Nepalese banks ROA GDP (+),inflation (—)
(2005-2011) ROE GDP (+),inflation (—)

Source: Own elaboration based on Karkowska et al., 2025.
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Table 4.2 Internal determinants of bank profitability

Research Sample Profitability Independent variables: (+) — positive impact(—) — negative
measure impact
Mondol and Wadud Commercial banks in ROA Bank size (—), capital adequacy (+), liquidity (—), operating
(2022) Bangladesh (2009-2018) ROE efficiency (+)
NIM
Saif-Alyousfi (2020) 2,446 banks from 47 Asian ROA Share of non-traditional income (+), capital adequacy (+),
countries (1995-2017) ROE market risk (+), demand deposits (+), credit growth (+),
NIM NPL (-)
Caliskan and Kirer- Turkish banks (1980-2017) ROA Bank size (+), operating efficiency (+), liquidity (+), deposit
Silva-Lecuna (2020) ROE conversion ratio (+)
Kok et al. (2015) 98 banks from 19 EU countries ROA Bank size (—), capital adequacy (+), operating efficiency (+),
(1994-2014) share of retail activities (+), credit growth (+), NPL (-),
non-interest income/revenue (—)
Ozili and Arun (2022) Banking sectors of 22 countries NIM Fixed costs/assets (—), capital adequacy (+), NPL (—)
(1998-2017) ROE
ROA
Yiiksel et al. (2018) 13 banking sectors in post- ROE Non-interest income/interest income (+)
Soviet countries (1996-2016)
Brahmaiah and Ranajee 89 Indian banks (2005-2015) ROA Capital quality and structure (+), operating efficiency (+)
(2018) ROE
Khan (2022) 59 banks from Gulf countries ROA Bank size (+), operating profit/assets (+), capital adequacy
(2011-2017) (+), liabilities/assets (+), operating expenses/assets (+), net
profit/assets (+)
ROE Bank size (+), capital adequacy (—), operating profit/assets

(+), liabilities/assets (—), operating expenses/assets (—), net
profit/assets (—)

(Continued)
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Table 4.2 (Continued)

Research Sample Profitability Independent variables: (+) — positive impact(—) — negative
measure impact
Rossi et al. (2018) Banks from nine euro area ROA Pre-subprime crisis: equity/assets (+), costs/income (—); post-
countries (2006-2013) crisis: equity/assets (+), costs/income (—)

ROE Pre-subprime crisis: credit growth (+), costs/income (—). Post-
crisis: costs/income (—)

NIM Pre-subprime crisis: loans/assets (+), equity/assets (+), bank
size (—). Post-crisis: equity/assets (+), costs/income (—),
loans/assets (+), bank size (—)

Neves et al. (2020) 66 banks from the Iberian ROA Costs/income (—), interest income/total income (+), deposit
Peninsula (2011-2016) ROE growth (+), total loans/assets (—)
Trujillo-Ponce (2013) Spanish banks (1999-2009) ROA NPL/gross loans (+), loan loss provisions/net loans (+),

ROE capital/assets (+), costs/income (—)

Satria et al. (2018) 10 largest banks from ASEAN ROA Capital/assets (+)
countries
Pradhan (2016) 22 Nepalese banks (2005-2011)  ROA Loans/deposits (+), liquidity (—), market share (+), NPL (-)
ROE
Zeitun (2012) Islamic and conventional ROE Conventional banks: capital (+), costs/income (—); Islamic
banks from Gulf countries banks: costs/income (—), bank size (+)
(2002-2009)
Yuan et al. (2022) 20 banks from India and 20 ROA Bank size (+), debt/assets (+), deposits/assets (—), loans/
from Bangladesh (2010-2021) deposits (—)
Hasanov et al. (2018) Azerbaijani banks (2012-2017) ROA Bank size (+), capital (+), loans (+), liquidity risk (—)
Mehzabin et al. (2023) 492 banks from 28 Asian NIM Loans/assets (+), costs/income (—)
countries (2004-2018)
Collaku and Aliu (2021)  Kosovan banks (2010-2019) ROA NPL (-)
(2010-2019)
Karkowska and European banks (2000-2016) ROA Loans/Assets (+), loans/deposits (+), loans/(deposits +

Niedziétka (2019)

capital) (—)

(Continued)
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Table 4.2 (Continued)

Research Sample Profitability Independent variables: (+) — positive impact(—) — negative
measure impact
Shahin et al. (2022) 22 Egyptian banks (2011-2020)  ROA Capital adequacy (+), costs/income (—), bank size (+)
NIM Capital adequacy (+), costs/income (—), bank size (+), In of
cash balances (—)
Bongini et al. (2019) 109 banking holdings Return on lending  NPL (-)
(2006-2016) activity
Derbali (2024) Tunisian banks (1999-2020) NIM Credit risk (—), capital (+), bank size (+), deposits (—)
ROA
Almaskati (2022) Listed banks with a minimum ROA NPL (+), Z-score (+), bank size (+), capital/assets (+), credit
market capitalisation of USD growth (+), loans/assets (+), non-interest income/assets
500 million (2000-2019) (+), operating expenses/assets (+), RWA/assets (+), (cash +
liquid securities)/assets (+)
NIM NPL (+), Z-score (+), bank size (+), capital/assets (+), credit

growth (+), loans/assets (+), non-interest income/assets (+),
operating expenses/assets (+), RWA/assets (+)

Source: Own elaboration based on Karkowska et al., 2025.
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