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Abstract

The growing focus of the IMF, World Bank, OECD, and European Commission on 
aligning finance with the Sustainable Development Goals (SDGs) raises the question of 
whether sustainability enhances banking sector profitability. This study aims to assess 
the impact of SDG performance on bank profitability, measured by return on assets 
(ROA), return on equity (ROE), and interest margin to gross income, controlling for 
GDP growth and inflation. The analysis uses an unbalanced panel of 143 countries 
over 2000–2024 (more than 2,100 country-year observations), applying fixed effects, 
random effects, and multilevel models with robust covariance estimators. The results 
show that the SDG Index Score has a weak and inconsistent effect on profitability. It 
is weakly positive for ROA (β = 0.125, p = 0.085) and marginally positive for interest 
margins (β = 0.151, p = 0.019), but becomes insignificant under robust specifications. 
For ROE, the SDG Index turns significantly negative in the random effects model (β 
= –0.119, p = 0.001), suggesting that higher SDG performance may be associated with 
lower equity returns. In contrast, the macroeconomic controls are robust across all 
models: GDP growth increases ROA (β = 0.107, p < 0.001) and ROE (β = 0.108, p < 
0.001) but reduces interest margins (β = –0.061, p < 0.001), while inflation consistently 
raises profitability across all indicators. Regional patterns further indicate lower profit-
ability in OECD and Western Europe and higher interest margins in East and South 
Asia, Latin America, and MENA.
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INTRODUCTION

The relevance of studying whether the Sustainable Development Goals 
( SDGs) enhance bank profitability is underscored by the increasing at-
tention of international institutions to the intersection of sustainabil-
ity and financial stability. The IMF has emphasized that banks are not 
only providers of credit and liquidity but also crucial intermediaries in 
mobilizing and allocating financial resources required for sustainable 
growth. As economies transition towards achieving the SDGs, banks 
are expected to channel financing into infrastructure, green tech-
nologies, and inclusive development projects. However, the IMF also 
warns that climate change, rising inequality, and governance deficien-
cies represent emerging systemic risks that can undermine financial 
stability and erode bank profitability. These risks manifest through in-
creased credit defaults in vulnerable sectors, asset devaluations linked 
to climate shocks, and reputational or regulatory pressures from weak 
governance. In this regard, the IMF stresses that banks must adapt 
their business models, risk management frameworks, and lending 
practices to integrate sustainability considerations to safeguard long-
term profitability and resilience (IMF, 2023).
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The World Bank underscores that robust and inclusive financial systems are essential for post-pandemic 
recovery and sustainability. It stresses the importance of climate-resilient finance, digital innovation, 
and inclusive banking, which directly influence banks’ profitability and ability to support progress to-
ward the SDGs (World Bank, 2022).

The OECD strongly emphasizes the need to align financial flows with sustainability imperatives, argu-
ing that sustainable finance is no longer a peripheral concern but a central component of long-term 
economic and financial strategy. According to the OECD, banks and other financial institutions must 
increasingly adapt their operations, investment priorities, and risk management practices to incorpo-
rate environmental and social objectives if they remain resilient in the face of global challenges such 
as climate change and demographic pressures. Sustainable finance strategies are therefore presented 
not only as instruments to advance the SDGs but also as safeguards for financial institutions’ competi-
tiveness, stability, and long-term performance. At the same time, the OECD recognizes that empirical 
insights into the direct implications of sustainability alignment for bank profitability remain limited, 
underscoring the importance of further research in this area (OECD, 2020).

Meanwhile, the European Commission positions sustainable finance at the heart of its Green Deal and 
Action Plan, combining regulatory initiatives, such as ESG disclosures and the EU Taxonomy, with 
financial objectives to ensure that the financial sector supports sustainability without compromising 
profitability (EC, 2021).

In this context, assessing the link between SDG performance and banking profitability addresses a 
pressing gap in academic literature and policy debates. While regulators and international organi-
zations increasingly demand that banks incorporate sustainability into their strategies, there is lim-
ited cross-country evidence on whether these commitments translate into tangible financial returns. 
Understanding this relationship is vital for policymakers designing incentives and supervisory frame-
works, investors evaluating the sustainability-profitability nexus, and banks balancing financial per-
formance with global development responsibilities. Against the backdrop of macroeconomic volatil-
ity, inflationary pressures, and regional disparities, this research provides timely insights into whether 
advancing the SDGs strengthens or weakens banks’ profitability, thereby informing policy design and 
strategic decision-making within the financial sector.

1. LITERATURE REVIEW

Integrating sustainability considerations into fi-
nancial systems has become a cornerstone of 
contemporary research, linking global develop-
ment goals with financial institutions’ perfor-
mance. Early conceptualizations underline that 
the achievement of sustainable growth requires 
a synergy between environmental, social, and 
governance (ESG) priorities and financial stabil-
ity, with the banking sector acting as the princi-
pal intermediary in aligning financial flows with 
the SDGs (Dadkhah et al., 2024; Makarenko & 
Vorontsova, 2024; Murshudli, 2023; Vasilyeva 
et al., 2022). Within this paradigm, ESG perfor-
mance is increasingly considered a determinant of 
corporate legitimacy, profitability, and resilience 
(Serhane, 2025; Serpeninova et al., 2025).

The literature on ESG and banking profitability 
has expanded along several thematic directions. 
One strand emphasizes the role of ESG disclosure 
and governance structures in shaping financial 
outcomes. Studies confirm that ESG transpar-
ency can positively influence bank performance 
by reducing information asymmetry and enhanc-
ing stakeholder confidence (Loan et al., 2024; 
Muazaroh et al., 2025; Serpeninova et al., 2024). 
Governance-related characteristics, including 
board size, gender diversity, and audit committee 
functions, are also found to improve ESG report-
ing quality and indirectly strengthen profitability 
through enhanced risk management and inves-
tor trust (Ruziwa et al., 2025; Kurniasari & Dwi 
Lestari, 2025; Noor et al., 2024). Complementary 
findings highlight the impact of corporate gov-
ernance in the insurance and banking sectors, 
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confirming that institutional mechanisms are vi-
tal for sustaining financial performance under 
ESG frameworks (Filipava & Murshudli, 2023; 
Ntshangase et al., 2024; Yanto et al., 2025). Foreign 
direct investment has been shown to promote sus-
tainable development but may also alter the incen-
tives for financial institutions in capital allocation 
(Bagirzadeh et al., 2025). Digitalization and public 
health determinants interact with financial stabil-
ity, highlighting that ESG considerations cannot 
be studied in isolation but are embedded within 
wider socio-economic systems (Dobrovolska & 
Kolomiiets, 2024; Firstová & Vysochyna, 2024; 
Murshudli & Loguinov, 2020).

A second line of inquiry explores the direct nexus 
between ESG scores and profitability measures. 
Evidence from emerging markets is exceptionally 
mixed. Even poor ESG performance in Indonesia 
can support profitability in listed firms, suggesting 
that investors and markets may prioritize short-
term gains over long-term sustainability integra-
tion (Hermansyah et al., 2025). Conversely, re-
search in South Africa demonstrates that equity fi-
nancing is more strongly supported by sound ESG 
performance, indicating that regional contexts 
and capital market maturity play a critical role 
(Msomi, 2025). Additional studies from Vietnam 
and ASEAN economies also identify ESG disclo-
sure as positively correlated with bank profitabili-
ty, though the strength of the effect varies by own-
ership structure and national governance context 
(Loan et al., 2024; Nathania & Ekawati, 2024). In 
Visegrad countries, empirical results confirm the 
environmental pillar of ESG as a driver of firm 
sustainability, suggesting that specific compo-
nents may be more decisive than aggregate indices 
(Kubalek et al., 2024). In addition, evidence from 
Indian markets demonstrates that ESG factors in-
fluence price discovery, confirming that sustain-
ability can affect capital market efficiency (Sharma 
et al., 2025).

Closely related literature connects ESG factors 
with broader corporate strategies and financial 
policies. Corporate sustainability performance 
has been shown to influence payout policies of 
global firms, reflecting a growing linkage between 
ESG integration and shareholder value distribu-
tion (Matuszewska-Pierzynka & Pieloch-Babiarz, 
2025). Research on ESG ratings reveals their sig-

nificance for investors, particularly where firm 
characteristics amplify their relevance in valua-
tion processes (Moolkham, 2025). Findings from 
employee stock ownership plans in China indicate 
that ESG performance improves sustainability 
outcomes and incentivizes employee engagement, 
thereby indirectly supporting profitability (Liu 
et al., 2024). ESG’s interconnection with taxation 
practices has also been observed, where sustain-
ability initiatives correlate with reduced tax ag-
gressiveness, enhancing reputational capital while 
balancing profitability objectives (Yanto et al., 
2025). Historical perspectives confirm that corpo-
rate social responsibility has long been embedded 
in banking profitability analysis, reflecting evolv-
ing ESG practices over time (Vasylieva et al., 2014).

ESG shapes banking performance alongside tra-
ditional financial determinants. Empirical evi-
dence consistently highlights GDP growth, infla-
tion, and financial access as core macroeconomic 
drivers influencing returns on assets and equity 
(Budhathoki et al., 2025; Hedau & Malla, 2024; 
Saienko et al., 2025). Studies of financial inclusion 
show that socio-economic challenges can limit 
good governance, thereby moderating profitabil-
ity outcomes (Adhikari et al., 2025; Kuzior et al., 
2023; Kubatko et al., 2024). Broader structural and 
institutional determinants of financial stability, 
such as regulatory frameworks and key prudential 
indicators, further define profitability outcomes 
within the ESG-finance nexus (Mursalov et al., 
2023; 2025; Rybalchenko et al., 2022).

Scholars also situate ESG within the wider transi-
tion towards sustainable finance and corporate re-
sponsibility. Evidence demonstrates that sustain-
able business models and renewable energy invest-
ments support profitability by aligning corporate 
strategies with global climate objectives (Pimenowa 
et al., 2023; Prokopenko et al., 2023a; 2023b; Standal 
et al., 2023; Dirma et al., 2024). The EU’s clean en-
ergy cooperation and renewable energy transitions 
further illustrate how environmental sustainability 
integrates with financial development (Vakulenko 
& Rekunenko, 2025; Vasa et al., 2024). Studies on 
the solidarity economy and ethical leadership un-
der conditions of war and uncertainty reinforce 
the importance of ESG as a guiding principle for 
resilience in turbulent environments (Kuzior et al., 
2023; Prokopenko et al., 2025).
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The ESG-profitability nexus is connected to glob-
al structural processes. The interplay between 
ESG investments, foreign direct investment, and 
migration dynamics highlights the broader sys-
temic implications of sustainability-driven fi-
nance for banks and economies (Zatonatskiy et 
al., 2024). Broader studies of trade, renewable en-
ergy, and ethical leadership reinforce the idea that 
ESG enhances profitability and systemic stabil-
ity (Kubatko et al., 2024; Prokopenko et al., 2025; 
Vasa et al., 2024).

Attention is given to reporting, transparency, and 
stakeholder perceptions. Stakeholders in Europe in-
creasingly demand accurate ESG reporting, though 
challenges of credibility and comparability persist 
(Strouhal et al., 2025; Serpeninova et al., 2025). ESG 
disclosure is associated with improved firm value 
in sustainability indices, confirming that transpar-
ent communication enhances investor trust and 
profitability prospects (Serpeninova et al., 2024). 
Research further demonstrates that ESG-related 
corporate social responsibility, green branding, 
and sustainability benchmarks positively influence 
legitimacy and financial outcomes (Starchenko et 
al., 2021; Serhane, 2025; Makarenko & Vorontsova, 
2024). Transparent reporting, accountability, and 
adoption of advanced technologies contribute to 
sustainable finance practices and strengthen prof-
itability. The role of artificial intelligence and ma-
chine learning in combating illegal financial op-
erations has been emphasized as a foundation for 
resilient financial institutions, indirectly enhanc-
ing ESG compliance (Lyeonov et al., 2024). Related 
studies highlight both the risks and opportunities 
of artificial intelligence in shaping future gover-
nance frameworks (Yarovenko et al., 2024).

Institutional frameworks, innovation ecosys-
tems, and collaborative models further illustrate 
ESG’s role. The Five-Helix Model highlights how 
Industry 4.0 development integrates business, gov-
ernance, and sustainability (Megits et al., 2022). 
Similarly, sustainable business models in turbu-
lent environments show that ESG-driven adapta-
tion enhances long-term resilience (Pimenowa et 
al., 2023). Leadership, knowledge management, 
and culture have been identified as central pillars 
of organizational transformation towards sustain-
ability, reinforcing the link between ESG and in-
stitutional competitiveness (Tessema, 2025).

The literature presents a complex and hetero-
geneous picture of the ESG-profitability nexus. 
While ESG disclosure and transparency gener-
ally strengthen financial performance, empiri-
cal evidence on the direct effect of ESG scores on 
bank profitability remains mixed across regions 
and methodologies. Profitability is consistent-
ly shaped by macroeconomic and institutional 
determinants, with ESG impacts mediated by 
governance structures, market maturity, and re-
gional specificities. Overall, the current scientific 
landscape demonstrates that ESG has the poten-
tial to enhance bank profitability. However, its 
influence is highly context-dependent, warrant-
ing further research at both the global and bank-
specific levels.

This research aims to investigate the impact of sus-
tainable development performance on banking 
sector profitability across countries, considering 
macroeconomic dynamics and regional heteroge-
neity within a panel data framework.

2. METHODOLOGY

This study employs a quantitative research design 
based on panel data analysis to examine the rela-
tionship between sustainable development perfor-
mance, macroeconomic conditions, and banking 
sector profitability across countries. The dataset 
covers 143 countries from 2000 to 2024, yielding 
an unbalanced panel of more than 2,100 country-
year observations.

2.1. Variables and data sources

The dependent variables represent three dimen-
sions of banking profitability and efficiency de-
rived from the IMF’s Core Financial Soundness 
Indicators: return on assets (y1), return on equi-
ty (y2), and interest margin to gross income (y3), 
all expressed in percentages. The key explanatory 
variable is the SDG Index Score (x1) provided by 
Sachs et al. (2025), which captures countries’ over-
all progress towards achieving the United Nations 
Sustainable Development Goals. Two macroeco-
nomic indicators from the World Bank World 
Development Indicators are included as controls: 
GDP per capita growth (x2) and inflation mea-
sured by the GDP deflator (x3). 
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The empirical analysis is based on a balanced set 
of 143 countries representing all major world re-
gions. The sample includes advanced and emerg-
ing economies, providing exhaustive coverage of 
diverse institutional, financial, and macroeco-
nomic environments. The countries range from 
large economies such as the United States, China, 
Germany, and Brazil to small island states such as 
Seychelles, St. Lucia, and Vanuatu. This ensures 
the panel captures a broad spectrum of develop-
ment paths and financial system characteristics. 
Including this heterogeneous sample enhances the 
generalizability of the results and allows the anal-
ysis to account for structural differences between 
developed, transition, and developing economies.

The timespan of observations differs across coun-
tries, as it depends on the availability of consistent 
data for all indicators across the three databases 
(Sachs et al., 2025; IMF, n.d.; World Bank, n.d.), re-
sulting in an unbalanced panel structure.

2.2. Data preparation

The raw data were inspected for missing values, 
outliers, and distributional properties. Descriptive 
statistics indicated substantial deviations from nor-
mality in several variables, particularly the financial 
indicators and inflation, which exhibited extreme 
skewness and kurtosis. The Yeo–Johnson transfor-
mation was applied to all variables to address these 
issues. This transformation allows for the inclusion 
of negative values without data shifting and helps 
stabilize variance, reduce skewness, and approxi-
mate normality. The transformed variables were 
used in all subsequent econometric estimations.

2.3. Econometric specification

Panel data estimators were employed to exploit 
the dataset’s cross-sectional and time-series varia-
tion. The baseline specification takes the following 
form:

1 2 3
1 2 3 ,

it it it i it
y x x it xα β β β µ ε= + + + + +  (1)

where y
it
 denotes one of the banking profitability 

indicators (y1, y2, y3) for country i in year t, x1-x3 
are the explanatory variables, μ

i
 represents unob-

served country-specific heterogeneity, and ε
it
 is the 

idiosyncratic error term.

Both fixed effects (FE) and random effects (RE) 
models were estimated to assess the robustness of 
results. The Hausman test was used to determine 
the appropriate specification in each case. In ad-
dition, the models were extended to include re-
gional dummy variables to account for structural 
differences across world regions, and a multilevel 
specification with countries nested in regions was 
applied to decompose variance at the regional and 
country levels.

2.4. Robustness checks

Given heteroskedasticity, autocorrelation, and 
cross-sectional dependence identified by diag-
nostic tests, standard errors were corrected using 
robust covariance estimators. Specifically, cluster-
robust (by country and time) and Driscoll–Kraay 
standard errors were applied to the FE models. 
This ensured valid inference under violations of 
classical assumptions.

All computations were conducted in R Studio us-
ing the plm, car, and lme4 packages.

3. RESULTS

3.1. Return on Assets vs SDG Index 
Score

The descriptive statistics provide an overview of 
the panel dataset covering 2,155 country-year 
observations between 2001 and 2024 (Table 1). 
The SDG Index Score (x1) distribution reveals 
a mean of 68.2, with values ranging from 40.1 
to 87.1, suggesting moderate variability across 
countries (sd = 9.9). The distribution is slightly 
left-skewed, indicating that higher scores are 
more concentrated.

The dependent variable, Return on Assets (y1), 
shows an average of 2.6 per cent but with con-
siderable dispersion (sd = 4.2). Extreme outliers 
are evident, with values as low as –20.7 and as 
high as 54.9, resulting in strong positive skew-
ness (3.94) and a leptokurtic distribution (kur-
tosis = 27.6). This implies that profitability var-
ies substantially across countries and years, 
with certain economies experiencing extreme 
gains or losses.
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For macroeconomic controls, GDP per capita 
growth (x2) averages 1.8 per cent but spans from 
severe contraction (–36.8 per cent) to rapid expan-
sion (33.8 per cent). The negative skewness (–1.08) 
and high kurtosis (8.57) reflect growth rates’ 
asymmetric and fat-tailed nature, likely driven by 
crises and recovery episodes. Inflation (x3) aver-
ages 5.2 per cent, with extreme outliers reaching 
over 200 per cent, and shows very high skewness 
(7.97) and excess kurtosis (130.3). These statistics 
highlight that while most countries experience 
moderate inflation, a few observations capture 
episodes of hyperinflation, strongly distorting the 
distribution.

The descriptive statistics suggest that while the 
SDG Index Score is relatively well-behaved and 
approximately symmetric, the economic and fi-
nancial indicators, particularly Return on Assets, 
GDP growth, and inflation, exhibit substantial 
departures from normality due to skewness, ex-
cess kurtosis, and the presence of extreme outli-
ers. Such characteristics can distort regression 
estimates if untreated. Therefore, variable trans-
formations or robust estimation techniques are 
necessary to stabilize variance, reduce asymmetry, 
and ensure more reliable econometric inference in 
the subsequent panel analysis.

The Yeo-Johnson transformation was applied to 
all variables to address the substantial deviations 
from normality identified in the descriptive analy-
sis. The estimated transformation parameters indi-
cate the extent of adjustment required for each se-
ries. For the dependent variable, Return on Assets 
(y1), the optimal λ was 0.74, suggesting a moder-
ate transformation was needed to reduce skewness 
and stabilize variance. The SDG Index Score (x1) 
displayed a comparatively high λ of 2.34, imply-
ing substantial departure from normality and the 
need for a stronger correction. GDP per capita 
growth (x2) was associated with a λ of 1.15, close 

to unity, indicating that only a mild adjustment 
was necessary. Inflation (x3) exhibited a λ of 0.80, 
again pointing to moderate transformation. These 
results confirm that the Yeo-Johnson approach 
provides a suitable framework for normalizing 
the distributional properties of the variables with-
out requiring data shifts to handle negative values. 
The transformed variables were subsequently used 
in the econometric modeling to ensure robustness 
and reliability of inference.

The fixed effects estimation (Table 2) for the trans-
formed dependent variable y1_yj indicates that 
GDP per capita growth (x2_yj) and inflation (x3_
yj) exert statistically significant positive effects on 
bank profitability, with coefficients of 0.107 and 
0.062, respectively. These findings suggest that 
both macroeconomic growth and price dynam-
ics are associated with improved returns on assets 
in the panel. The SDG Index Score (x1_yj) is only 
weakly significant at the 10 per cent level, imply-
ing a modest contribution of sustainable develop-
ment performance to profitability. Although the 
F-statistic confirms overall model significance, 
the explanatory power of the fixed effects speci-
fication remains low (R² = 0.035), indicating that 
unobserved country-specific or temporal factors 
drive a large share of the variation in profitability.

The random effects model (Table 2) yields broadly 
consistent results, with GDP growth and inflation 
remaining significant positive predictors of prof-
itability. However, in contrast to the fixed effects 
model, the SDG Index Score turns negative and 
statistically insignificant, while the constant term 
is also insignificant. The variance decomposition 
highlights that most variability is attributable to 
individual (country-level) effects (58.5%), under-
scoring the relevance of cross-sectional hetero-
geneity. The model exhibits similar explanatory 
power (R² = 0.032) and confirms the overall joint 
significance of the regressors (χ² = 70.1, p < 0.001).

Table 1. Descriptive statistics of main variables (2001–2024)
Source: Authors’ calculation in R Studio.

Variable Mean Std. Dev. Median Min Max Skewness Kurtosis

SDG Index Score (x1) 68.19 9.92 69.38 40.05 87.10 –0.47 –0.50

Return on Assets, % (y1) 2.62 4.24 1.61 –20.69 54.85 3.94 27.61

GDP per capita growth, % (x2) 1.82 4.47 2.11 –36.82 33.77 –1.08 8.57

Inflation, % (x3) 5.21 9.38 3.40 –28.76 207.92 7.97 130.31

Note: N = 2,155 country-year observations.
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The Hausman test (Table 2) provides a χ² statistic 
of 1.79 with a p-value of 0.617, failing to reject the 
null hypothesis that the random effects estimator 
is consistent. Consequently, the random effects 
specification is preferred, as it retains efficiency 
while accounting for both within- and between-
country variation.

The diagnostic checks reveal several violations of 
the classical assumptions underlying the fixed ef-
fects estimator. The Breusch–Pagan test (BP = 
16.31, p < 0.001) indicates the presence of hetero-
skedasticity in the residuals, implying that the er-
ror variance is not constant across observations. 
The panel version of the Breusch–Pagan test fur-
ther confirms significant individual effects (χ² = 
4829.9, p < 0.001), supporting the appropriateness 
of a panel specification over pooled OLS.

Tests for serial correlation also show strong evi-
dence of dependence in the error structure. Both 
the Breusch–Godfrey/Wooldridge test (χ² = 
120.13, p < 0.001) and the Wooldridge test for se-
rial correlation (F = 10.61, p < 0.01) reject the null 
of no autocorrelation, suggesting that error terms 
are correlated within countries over time. In ad-
dition, Pesaran’s CD test (z = 38.29, p < 0.001) in-
dicates severe cross-sectional dependence, consis-
tent with the notion that global or regional shocks 
simultaneously affect multiple countries.

These results imply that the FE model suffers from 
heteroskedasticity, autocorrelation, and cross-
sectional dependence. Consequently, conven-
tional standard errors are unreliable and require 
robust inference procedures. Therefore, the use 
of clustered or Driscoll–Kraay standard errors is 
necessary to obtain valid coefficient significance 
tests and ensure the robustness of econometric 
conclusions.

After correcting for violations of classical assump-
tions using robust standard errors, the core results 
of the fixed effects model remain broadly consis-
tent but with varying statistical precision depend-
ing on the type of correction applied. When clus-
tering by country (group), GDP growth (x2_yj) 
and inflation (x3_yj) remain strongly significant 
predictors of profitability, while the SDG Index 
Score (x1_yj) loses statistical significance at con-
ventional levels. Clustering by time produces a 
similar pattern, with only growth and inflation re-
taining significance, but with larger standard er-
rors reflecting temporal correlation.

The use of Driscoll–Kraay robust standard errors, 
which jointly account for heteroskedasticity, auto-
correlation, and cross-sectional dependence, fur-
ther attenuates the precision of the SDG Index co-
efficient, rendering it clearly insignificant. In con-
trast, GDP growth continues to display a significant 
positive effect, albeit with a reduced magnitude of 
significance (p < 0.01), while inflation remains ro-
bustly significant (p < 0.001). These results confirm 
that the panel’s main drivers of bank profitability 
are macroeconomic dynamics. At the same time, 
the contribution of sustainable development perfor-
mance is not robust to corrections for dependence 
and heterogeneity in the error structure (Table 3).

The multilevel model allows the decomposition 
of variation in bank profitability into region-level, 
country-level, and residual components. The vari-
ance decomposition indicates that the standard de-
viation of random intercepts is 0.75 at the country 
level (nested within regions) and 0.44 at the region 
level, compared with 0.63 at the residual (time) lev-
el (Table 4). This suggests that differences across 
countries are the dominant source of heterogene-
ity, although regional clustering also contributes 
meaningfully to the variation in returns on assets.

Table 2. FE and RE estimation results with the Hausman test

Source: Authors’ calculation in R Studio.

Variable FE Estimate FE Std. Error FE t-value FE p-value RE Estimate RE Std. Error RE z-value RE p-value

Intercept – – – – 0.020 0.065 0.316 0.752

x1_yj (SDG) 0.125 0.073 1.723 0.085. –0.066 0.049 –1.354 0.176

x2_yj (GDP gr.) 0.107 0.015 7.058 <0.0001*** 0.103 0.015 6.788 <0.0001***

x3_yj (Infl.) 0.062 0.016 3.792 <0.0001*** 0.064 0.016 3.902 <0.0001***

Note: Model fit statistics: 1) FE model – R² = 0.035 (Adj. R² = –0.035), F(3,2009) = 24.15, p < 0.001; RE model – R² = 0.032 (Adj. 
R² = 0.030), χ²(3) = 70.12, p < 0.001; Hausman test – χ²(3) = 1.79, p = 0.617 → Random Effects preferred. Signif. codes: ‘***’ – 
0.001; ‘**’ – 0.01; ‘*’ – 0.05; ‘.’ – 0.1; ‘no symbols’ – insignificant.
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Turning to the fixed effects, GDP per capita growth 
(x2_yj) and inflation (x3_yj) emerge as positive 
and highly significant predictors of profitability. A 
one-unit increase in growth raises profitability by 
approximately 0.105, while a one-unit increase in 
inflation raises it by 0.064. By contrast, the SDG 
Index Score (x1_yj) is not statistically significant 
in this specification, while the intercept term is 
also indistinguishable from zero.

Including random intercepts for both regions and 
countries improves the model by acknowledging 
structural differences at multiple levels of aggre-
gation (Table 4). The results reinforce the earlier 
panel findings that macroeconomic performance, 
particularly growth and inflation dynamics, is the 
key banking profitability determinant. In contrast, 
sustainable development performance does not 
show a robust association once hierarchical clus-
tering is considered.

Table 4. Multilevel model (countries nested  
in regions) estimation results

Source: Authors’ calculation in R Studio.

Fixed effects Estimate Std. Error t-value

Intercept 0.069 0.178 0.389

x1_yj (SDG Score) 0.056 0.061 0.916

x2_yj (GDP growth) 0.105 0.015 6.977***

x3_yj (Inflation) 0.064 0.016 3.911***

Random effects Variance Std. Dev.

–
Region 0.192 0.438

Country (nested) 0.565 0.752

Residual 0.396 0.629

Note: Number of observations = 2,155; Countries = 143; 
Regions = 8. REML criterion = 4584.5. Signif. codes: ‘***’ – 
0.001; ‘**’ – 0.01; ‘*’ – 0.05; ‘.’ – 0.1; ‘no symbols’ – insig-
nificant.

The random effects specification, including re-
gional dummy variables, explains differences in 
bank profitability within and across countries. 
The variance decomposition indicates that 56.5% 
of the residual variation is attributable to country-

specific heterogeneity, while 43.5% is idiosyncratic, 
highlighting the importance of capturing cross-
sectional diversity in the model.

Among the explanatory variables, GDP per capita 
growth (x2_yj) and inflation (x3_yj) remain posi-
tive and highly statistically significant predictors 
of returns on assets, consistent with earlier find-
ings. A one-unit increase in GDP growth raises 
profitability by approximately 0.106, while a one-
unit increase in inflation is associated with a 0.064 
increase. The SDG Index Score (x1_yj) remains 
positive but statistically insignificant, suggesting 
that sustainable development performance is not a 
robust determinant of banking profitability.

The inclusion of regional dummies provides ad-
ditional insights. Compared to the reference re-
gion (Africa), significant adverse effects are found 
for Eastern Europe & Asia (–0.79), OECD coun-
tries (–0.71), and Western Europe (–1.61), indi-
cating systematically lower profitability levels in 
these regions once other factors are controlled for. 
Oceania, in contrast, exhibits significantly higher 
profitability (+0.81). Other regions, such as Latin 
America and the Caribbean (LAC), the Middle 
East and North Africa (MENA), and East and 
South Asia, show adverse but statistically weak-
er or insignificant effects. These results confirm 
the existence of structural regional differences in 
banking profitability.

In this case, the RE model is more appropri-
ate than FE because regional dummies are time-
invariant and would be perfectly collinear with 
country fixed effects in a one-way FE model (Table 
5). The within transformation in FE eliminates all 
time-invariant variables, meaning the region’s 
impact cannot be estimated. By contrast, the RE 
model retains both within-country variation (over 
time) and between-country variation (across re-

Table 3. Robust fixed effects estimations with alternative covariance structures

Source: Authors’ calculation in R Studio.

Variable Estimate Cluster by Country:  

Std. Error (p)

Cluster by Time:  
Std. Error (p)

Driscoll-Kraay: 

 Std. Error (p)

x1_yj (SDG) 0.125 0.089 (p = 0.160) 0.136 (p = 0.357) 0.156 (p = 0.421)

x2_yj (GDP gr.) 0.107 0.029 (p < 0.001) 0.032 (p < 0.001) 0.039 (p = 0.006)

x3_yj (Infl.) 0.062 0.018 (p < 0.001) 0.018 (p < 0.001) 0.018 (p < 0.001)

Note: Estimates are based on the fixed effects (within) model. Robust covariance estimators applied: HC1 cluster by group, 
HC1 cluster by time, and Driscoll–Kraay (lag = 2).
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gions), allowing explicit estimation of region ef-
fects alongside the macroeconomic covariates. 
The Hausman test previously indicated that RE is 
consistent, further supporting the choice of this 
specification.

Compared to Africa, banks in OECD and Western 
Europe exhibit systematically lower profitability, 
while Oceania shows significantly higher returns, 
underscoring firm regional heterogeneity in bank-
ing performance.

3.2. Return on Equity vs SDG Index 
Score

The newly considered dependent variable, y2 
(Return on equity), shows a mean of 10.8 but with 
very high variability (sd = 18.1) and an extreme 
range from –131 to over 630. The skewness (17.17) 
and kurtosis (628.8) values highlight the presence 
of extreme outliers and a highly non-normal dis-
tribution, consistent with episodes of extraordinary 
gains or losses in banking or economic performance. 
This strongly indicates the need for transformation 
or robust estimation to mitigate the influence of ex-
treme values. The Yeo–Johnson transformation for 
y2y2y2 produced an estimated λ = 0.97\lambda = 
0.97λ = 0.97, which is very close to one, indicating 
that the variable is already approximately normally 
distributed and only a minimal transformation was 
required to stabilize its distribution.

The FE model shows that GDP per capita growth 
and inflation are significant positive drivers of re-

turn on equity, while the SDG Index Score has no 
effect. However, the model’s explanatory power is 
low, indicating that most variation is explained by 
unobserved heterogeneity. RE model confirms the 
positive influence of growth and inflation, but also 
reveals a significant negative association between 
SDG performance and ROE when cross-country 
variation is considered (Table 6). Variance decom-
position indicates that most residual variation 
stems from idiosyncratic shocks rather than coun-
try effects. The Hausman test (χ² = 4.96, p = 0.175) 
suggests that the random effects estimator is con-
sistent and preferable, as it captures both within- 
and between-country dynamics and allows time-
invariant factors such as regional context to be in-
cluded in the analysis.

The application of robust covariance estimators 
confirms the stability of the main findings while 
correcting for heteroskedasticity, autocorrelation, 
and cross-sectional dependence. When standard 
errors are clustered by country, GDP per capita 
growth and inflation remain significant positive 
determinants of return on equity, while the SDG 
Index Score remains statistically insignificant. 
Clustering by time and applying Driscoll–Kraay 
corrections yield similar results, with GDP growth 
and inflation continuing to exert positive and sig-
nificant effects, albeit at lower levels of statistical 
significance due to wider robust standard errors.

Across all specifications, the consistent insignifi-
cance of the SDG Index Score suggests that sus-
tainable development performance is not a direct 

Table 5. RE model with regional dummy variables

Source: Authors’ calculation in R Studio.

Variable Estimate Std. Error z-value p-value

Intercept 0.417 0.154 2.701 0.0069-**

x1_yj (SDG Score) 0.094 0.063 1.483 0.1381

x2_yj (GDP growth) 0.106 0.015 6.993 <0.0001***

x3_yj (Inflation) 0.064 0.016 3.908 <0.0001***

Region: Eastern Europe & Asia –0.793 0.238 –3.332 0.0009***

Region: East & South Asia –0.331 0.231 –1.434 0.1514

Region: Latin America & Caribbean –0.403 0.218 –1.853 0.0640.

Region: MENA –0.388 0.297 –1.303 0.1925

Region: Oceania 0.809 0.311 2.600 0.0093**

Region: OECD –0.709 0.233 –3.048 0.0023**

Region: Western Europe –1.607 0.771 –2.086 0.0370*

Note: Model fit statistics: Total Sum of Squares = 892.8; Residual Sum of Squares = 852.5; R² = 0.045; Adjusted R² = 0.041; χ² 
(10) = 101.3, p < 0.001. The reference region is Africa. Signif. codes: ‘***’ – 0.001; ‘**’ – 0.01; ‘*’ – 0.05; ‘.’ – 0.1; ‘no symbols’ 
– insignificant.
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driver of banking profitability. In contrast, the ro-
bustness of GDP growth and inflation underscores 
the central role of macroeconomic conditions in 
shaping financial performance. The similarity of 
results across the different robust corrections pro-
vides confidence in the reliability of the estimated 
relationships (Table 7).

The random effects specification with regional con-
trols highlights the importance of macroeconomic 
dynamics and structural regional differences in 

shaping return on equity. The variance decomposi-
tion shows that most residual variation (86%) stems 
from idiosyncratic shocks, while 14% is attributable 
to unobserved country-specific heterogeneity.

Among the explanatory variables, GDP per capita 
growth and inflation remain positive and highly 
significant predictors of ROE. A one-unit increase 
in GDP growth raises profitability by 0.110, while 
a one-unit rise in inflation increases it by 0.072. By 
contrast, the SDG Index Score is not statistically 

Table 6. FE vs. RE estimations for ROE

Source: Authors’ calculation in R Studio.

Variable FE Estimate FE Std. 

Error

FE 

t-value
FE p-value RE Estimate RE Std. 

Error

RE 

z-value
RE p-value

Intercept – – – – 0.002 0.038 0.055 0.956

x1_yj (SDG 

Score)
–0.010 0.101 –0.098 0.922 –0.119 0.036 –3.279 0.001**

x2_yj (GDP 

growth)
0.106 0.021 4.951 < 0.0001*** 0.108 0.021 5.170 < 0.0001***

x3_yj (Inflation) 0.062 0.023 2.657 0.008** 0.075 0.022 3.381 < 0.0001***

Note: Model fit statistics: FE model – R² = 0.017, Adj. R² = –0.053, F(3,2030) = 11.61, p < 0.001; RE model – R² = 0.024, Adj. R² = 
0.023, χ²(3) = 54.19, p < 0.001; Hausman test – χ²(3) = 4.96, p = 0.175 → Random Effects preferred. Signif. codes: ‘***’ – 0.001; 
‘**’ – 0.01; ‘*’ – 0.05; ‘.’ – 0.1; ‘no symbols’ – insignificant.

Table 7. Robust fixed effects estimations for ROE

Source: Authors’ calculation in R Studio.

Variable Estimate Cluster by Country:  

Std. Error (p)

Cluster by Time:  
Std. Error (p)

Driscoll–Kraay (lag=2):  

Std. Error (p)

x1_yj (SDG Score) –0.010 0.145 (p = 0.945) 0.205 (p = 0.961) 0.205 (p = 0.961)

x2_yj (GDP gr.) 0.106 0.024 (p < 0.001) 0.038 (p = 0.005) 0.038 (p = 0.005)

x3_yj (Inflation) 0.062 0.019 (p < 0.001) 0.024 (p = 0.011) 0.024 (p = 0.011)

Note: Estimates from the fixed effects model. Robust covariance estimators were applied: HC1 cluster by group, HC1 cluster 
by time, and Driscoll-Kraay with maxlag = 2.

Table 8. Random effects estimation for ROE with regional controls

Source: Authors’ calculation in R Studio.

Variable Estimate Std. Error z-value p-value

Intercept 0.283 0.108 2.615 0.0089**

x1_yj (SDG Score) 0.025 0.060 0.425 0.671

x2_yj (GDP growth) 0.110 0.021 5.225 < 0.001***

x3_yj (Inflation) 0.072 0.022 3.235 0.001**

Region: Eastern Europe & Asia –0.500 0.159 –3.142 0.0017**

Region: East & South Asia –0.261 0.142 –1.830 0.0673.

Region: Latin America & Caribbean –0.002 0.137 –0.016 0.987

Region: MENA –0.510 0.179 –2.847 0.0044**

Region: Oceania –0.206 0.186 –1.109 0.268

Region: OECD –0.459 0.173 –2.653 0.0080**

Region: Western Europe –1.770 0.465 –3.810 < 0.001***

Note: Model fit statistics: Total Sum of Squares = 1813.2; Residual Sum of Squares = 1742.2; R² = 0.039, Adj. R² = 0.035; χ²(10) 
= 88.11, p < 0.001. The Reference category for regions is Africa. Signif. codes: ‘***’ – 0.001; ‘**’ – 0.01; ‘*’ – 0.05; ‘.’ – 0.1; ‘no 
symbols’ – insignificant.



183

Banks and Bank Systems, Volume 20, Issue 3, 2025

http://dx.doi.org/10.21511/bbs.20(3).2025.13

significant, indicating that sustainable develop-
ment performance does not directly explain bank-
ing returns in this context.

Regional differences are evident. Compared to 
the baseline region (Africa), Eastern Europe & 
Asia, the MENA region, the OECD, and Western 
Europe show significantly lower profitability, with 
the most substantial adverse effect for Western 
Europe (–1.77). Eastern and South Asia exhibit a 
weakly adverse effect, which is significant only at 
the 10% level, while Latin America and Oceania 
do not differ significantly from Africa. These re-
sults suggest that regional context plays a key role, 
with banking profitability generally lower in ad-
vanced and some transitional economies relative 
to Africa (Table 8).

Banks in Africa exhibit comparatively higher 
ROE, while Western Europe, OECD countries, 
and MENA regions show systematically lower 
profitability, with Western Europe recording the 
weakest performance.

3.3. Interest Margin to Gross Income 
vs SDG Index Score

The new financial indicator, Interest margin to 
gross income (y3), has a mean of 59.8 with a stan-
dard deviation of 15.9. The central tendency (me-
dian = 61.4) suggests that interest income typically 
accounts for around 60% of banks’ gross income. 
However, the extreme minimum value (–294.3) 
and maximum (100.8) indicate the presence of 
severe outliers, producing extreme left skewness 
(–6.38) and very high kurtosis (121.7). These distri-
butional properties point to exceptional crisis epi-
sodes or data irregularities that must be addressed 
through transformation or robust estimation.

The fixed effects model reveals that the SDG Index 
Score (x1_yj) significantly impacts interest mar-
gins, with higher sustainable development perfor-
mance associated with a higher share of interest 
income in total bank revenues. Inflation (x3_yj) 
also shows a positive and significant effect. At the 
same time, GDP per capita growth (x2_yj) has a 
significant negative impact, suggesting that banks 
rely relatively less on interest income as part of 
their gross income in periods of higher econom-
ic growth. Despite these significant associations, 

the overall explanatory power of the fixed effects 
model remains low (R² = 0.015), indicating that 
most variation is explained by unobserved hetero-
geneity (Table 9).

The random effects specification confirms the ad-
verse effect of GDP growth and the positive effect 
of inflation but does not find a significant role for 
the SDG Index Score. The variance decomposition 
shows that 67% of the residual variation is attrib-
utable to country-specific heterogeneity, under-
scoring the relevance of structural cross-country 
differences in interest margin behavior (Table 9). 
Although the random effects model has a slightly 
lower R² (0.011), it retains efficiency by accounting 
for both within- and between-country variation.

The Hausman test produces a χ² statistic of 4.23 
with a p-value of 0.237, failing to reject the null hy-
pothesis that the random effects estimator is con-
sistent (Table 9). This indicates that the random ef-
fects specification is preferable for this model, as it 
provides efficient estimates while enabling the as-
sessment of time-invariant factors alongside mac-
roeconomic and financial variables.

Applying robust covariance estimators helps ad-
dress heteroskedasticity, autocorrelation, and 
cross-sectional dependence in the fixed effects 
model. When clustering by country, only GDP 
per capita growth remains statistically significant, 
negatively affecting interest margins, while both 
the SDG Index Score and inflation lose signifi-
cance. This suggests that once within-country cor-
relation is accounted for, economic growth con-
tinues to exert a robust negative influence on the 
share of interest income in banks’ gross income.

The results differ slightly when clustering by time 
or using Driscoll–Kraay corrections. The SDG 
Index Score becomes marginally significant at 
the 10% level, suggesting a weak positive link be-
tween sustainable development performance and 
interest margins. GDP growth remains strongly 
negative and significant across all specifications, 
confirming its robust association. Inflation be-
comes significant over time, and Driscoll-Kraay, 
but not under country clustering, pointing to a 
context-dependent effect (Table 10). Overall, the 
robustness checks confirm that higher economic 
growth consistently reduces the reliance on inter-
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est income, while inflation and sustainable devel-
opment performance have weaker, less consistent 
effects.

The random effects model with regional controls 
shows that macroeconomic variables and regional 
context shape banks’ interest margins. The vari-
ance decomposition indicates that 65% of residual 
variation is attributable to country-specific effects, 
while 35% stems from idiosyncratic shocks, un-
derlining the importance of structural heteroge-
neity across countries.

Among the explanatory variables, GDP per capita 
growth is consistently negative and highly signif-
icant, suggesting that stronger economic expan-
sion reduces banks’ reliance on interest income 
as a share of total revenues. Inflation displays a 
modest but significant positive effect, indicating 
increased reliance on interest margins in infla-
tionary environments. The SDG Index Score is 
only weakly significant at the 10% level, implying 
a fragile positive association with bank interest 
margins.

Table 9. FE vs. RE estimations for interest margin to gross income (y3)

Source: Authors’ calculation in R Studio.

Variable
FE 

Estimate
FE Std. 

Error

FE 

t-value
FE p-value

RE 

Estimate
RE Std. 

Error

RE 

z-value
RE p-value

Intercept – – – – 0.016 0.068 0.231 0.817

x1_yj (SDG Score) 0.151 0.064 2.352 0.019* 0.060 0.047 1.273 0.203

x2_yj (GDP growth) –0.061 0.013 –4.556 < 0.0001*** –0.058 0.013 –4.333 < 0.0001***

x3_yj (Inflation) 0.033 0.015 2.294 0.022* 0.030 0.015 2.085 0.037*

Note: Model fit statistics: FE model – R² = 0.015, Adj. R² = –0.056, F(3,2016) = 10.24, p < 0.001; RE model – R² = 0.011, Adj. R² = 
0.009, χ²(3) = 23.37, p < 0.001; Hausman test – χ²(3) = 4.23, p = 0.237 → Random Effects preferred. The dependent variable is 
the interest margin on gross income (y3). Signif. codes: ‘***’ – 0.001; ‘**’ – 0.01; ‘*’ – 0.05; ‘.’ – 0.1; ‘no symbols’ – insignificant.

Table 10. Robust fixed effects estimations for interest margin to gross income (y3)

Source: Authors’ calculation in R Studio.

Variable Estimate Cluster by Country: Std. 

Error (p)

Cluster by Time: Std. 
Error (p)

Driscoll-Kraay (lag = 2): 

Std. Error (p)

x1_yj (SDG Score) 0.151 0.132 (p = 0.253) 0.089 (p = 0.089) 0.088 (p = 0.088)

x2_yj (GDP gr.) –0.061 0.013 (p < 0.001) 0.017 (p < 0.001) 0.014 (p < 0.001)

x3_yj (Inflation) 0.033 0.027 (p = 0.215) 0.015 (p = 0.025) 0.015 (p = 0.030)

Note: Estimates from the fixed effects model. Robust covariance estimators were applied: HC1 cluster by group, HC1 cluster 
by time, and Driscoll–Kraay with maxlag = 2.

Table 11. Random Effects estimation for interest margin to gross income (y3) with regional controls

Source: Authors’ calculation in R Studio.

Variable Estimate Std. Error z-value p-value

Intercept –0.244 0.156 –1.562 0.118

x1_yj (SDG Score) 0.102 0.058 1.764 0.078.

x2_yj (GDP growth) –0.059 0.013 –4.413 < 0.0001***

x3_yj (Inflation) 0.031 0.015 2.155 0.031*

Region: Eastern Europe & Asia 0.032 0.243 0.133 0.894

Region: East & South Asia 1.008 0.239 4.215 < 0.0001***

Region: Latin America & Caribbean 0.660 0.225 2.937 0.003**

Region: MENA 0.741 0.310 2.391 0.017*

Region: Oceania 0.419 0.325 1.290 0.197

Region: OECD –0.084 0.232 –0.363 0.716

Region: Western Europe –0.528 0.802 –0.658 0.510

Note: Model fit statistics: Total Sum of Squares = 691.77; Residual Sum of Squares = 672.79; R² = 0.027, Adj. R² = 0.023; χ²(10) 
= 60.64, p < 0.001. The Reference category for regions is Africa. Signif. codes: ‘***’ – 0.001; ‘**’ – 0.01; ‘*’ – 0.05; ‘.’ – 0.1; ‘no 
symbols’ – insignificant.
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The regional dummies highlight marked cross-
regional heterogeneity (Table 11). Compared to 
Africa, East and South Asia (1.01), Latin America 
and the Caribbean (0.66), and MENA (0.74) all 
exhibit significantly higher interest margins. 
Oceania shows a positive but insignificant effect, 
while Eastern Europe & Asia, OECD, and Western 
Europe do not significantly differ from the African 
baseline. These results suggest that banks in de-
veloping and emerging regions rely more heavily 
on interest income than those in advanced econo-
mies, reflecting structural differences in banking 
models and financial intermediation.

Banks in East & South Asia, Latin America, and 
MENA exhibit significantly higher interest mar-
gins than in Africa, while advanced economies 
show no meaningful differences.

4. DISCUSSION

The results of this study provide a nuanced under-
standing of the relationship between sustainable 
development performance, proxied by the SDG 
Index, and banking sector profitability across coun-
tries. The key finding is that the SDG Index Score 
has weak and inconsistent effects on profitability: 
only marginally positive for ROA and interest mar-
gins, but significantly negative for ROE in the ran-
dom effects specification. This sharply contrasts the 
consistent and robust effects of macroeconomic 
variables, with GDP growth and inflation emerging 
as the primary drivers of bank profitability.

These results partly resonate with the broader em-
pirical literature. The weak significance of SDG 
scores for ROA is consistent with evidence from 
Indonesia, where even poor ESG performance 
does not necessarily undermine profitability, sug-
gesting that markets may tolerate limited sus-
tainability integration when short-term financial 
gains are prioritized (Hermansyah et al., 2025). 
Conversely, the adverse effect of SDG perfor-
mance on ROE aligns with findings from South 
Africa, which emphasize that while ESG may im-
prove access to equity financing, it can also impose 
compliance costs that reduce short-term equity 
returns (Msomi, 2025). Similarly, evidence from 
Vietnam and ASEAN countries indicates that ESG 
disclosure can enhance profitability, but only un-

der specific governance and ownership contexts, 
underlining the conditional nature of the relation-
ship (Loan et al., 2024; Nathania & Ekawati, 2024).

The positive association between inflation and 
profitability across all measures mirrors earlier re-
search identifying macroeconomic conditions as 
decisive factors in determining financial outcomes. 
Consistent with prior evidence on financial access 
and economic growth as drivers of bank perfor-
mance (Budhathoki et al., 2025; Hedau & Malla, 
2024), the present findings highlight that macro-
economic stability and growth dynamics exert far 
stronger and more reliable effects than ESG per-
formance. The robust negative relationship be-
tween GDP growth and interest margins is also in 
line with studies showing that expanding econo-
mies reduce banks’ reliance on interest-based in-
come, as other sources of revenues diversify with 
development (Saienko et al., 2025).

The regional heterogeneity identified in this study 
further substantiates the literature that empha-
sizes structural and institutional differences in 
shaping ESG-profitability links. Higher interest 
margins in East & South Asia, Latin America, and 
MENA correspond with findings that developing 
and emerging economies rely more on tradition-
al banking income streams (Kubalek et al., 2024; 
Zatonatskiy et al., 2024). Conversely, the system-
atically lower profitability in OECD and Western 
Europe mirrors evidence that mature banking 
systems face tighter regulatory environments and 
higher sustainability compliance costs, which 
constrain margins (Strouhal et al., 2025).

The findings demonstrate that while ESG and 
SDG performance are increasingly embedded in 
financial narratives and regulatory frameworks, 
their measurable impact on profitability is incon-
sistent and context-dependent. By contrast, mac-
roeconomic fundamentals (growth and inflation) 
remain the most robust determinants of banking 
profitability. This suggests that sustainability strat-
egies may reinforce long-term resilience, as shown 
in studies of sustainable business models and ethi-
cal leadership (Pimenowa et al., 2023; Prokopenko 
et al., 2025), but they are unlikely to serve as im-
mediate levers for financial performance without 
supportive governance frameworks and market 
maturity.
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Limitations. This research has several limitations 
that should be acknowledged. First, the panel is 
unbalanced, with timespans varying across coun-
tries depending on consistent data availability in 
the SDG Index, IMF Core FSI, and World Bank 
databases. Second, while the Yeo–Johnson trans-
formation was applied to reduce skewness and 
outlier effects, extreme values, particularly in re-
turn on equity and inflation, may still influence 
the robustness of the estimates. Third, the SDG 
Index is an aggregate measure that may mask in-
dividual goals’ heterogeneous effects on financial 
outcomes, limiting the ability to disentangle spe-

cific channels through which sustainable develop-
ment affects banking performance. Finally, the 
study focuses on macro-level indicators. It does 
not incorporate micro-level bank characteristics 
(e.g., capital adequacy, asset quality, or ownership 
structures), which could influence macroeconom-
ic and sustainability factors to shape profitabil-
ity. These limitations suggest that future research 
should combine macroeconomic data with bank-
level information and explore disaggregated SDG 
indicators to provide a more nuanced understand-
ing of the nexus between sustainability and finan-
cial performance.

CONCLUSION

This study examined how sustainable development performance, measured by the SDG Index, influ-
ences bank profitability across countries, captured through ROA, ROE, and interest margins, while 
controlling for GDP growth, inflation, and regional heterogeneity.

The results indicate that the SDG Index Score exerts only a limited and inconsistent impact on bank 
profitability. For ROA and interest margins, positive effects appeared in fixed effects models, yet these 
lost significance under robust estimations, while ROE showed a significant negative relationship in the 
random effects model (β = –0.119, p = 0.001). By contrast, macroeconomic controls displayed strong and 
stable effects: GDP growth enhanced ROA and ROE but reduced interest margins, suggesting shifts in 
income structures as economies expand, whereas inflation consistently raised all profitability measures. 
Regional variation was also evident, with OECD and Western Europe recording lower profitability, and 
Oceania, East & South Asia, and Latin America showing stronger margins, underlining the importance 
of structural and institutional contexts.

From a policy perspective, these results imply that while sustainable development progress is an es-
sential long-term objective, it does not yet serve as a robust or consistent driver of banking profitability. 
Policymakers should therefore avoid framing the SDGs as short-term financial performance instru-
ments but rather as complementary to macroeconomic stability and financial resilience. Priority should 
be placed on policies that promote sustained economic growth and controlled inflation, as these remain 
the most reliable drivers of banking sector profitability. At the same time, regional structural differ-
ences suggest that financial regulation and SDG integration strategies should be tailored to regional 
contexts, with greater attention to developing and emerging economies where banks remain heavily 
dependent on interest income.
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APPENDIX A. List of countries in the sample by region

Africa

Angola; Burundi; Botswana; Central African Republic; Cameroon; Congo, Dem. Rep.; Congo, Rep.; 
Comoros; Djibouti; Ethiopia; Gabon; Ghana; Guinea; Gambia, The; Equatorial Guinea; Kenya; 
Lesotho; Madagascar; Mozambique; Mauritius; Malawi; Namibia; Nigeria; Rwanda; Somalia; Eswatini; 
Seychelles; Chad; Tanzania; Uganda; South Africa; Zambia.

Eastern Europe & Asia

Albania; Armenia; Azerbaijan; Bulgaria; Bosnia and Herzegovina; Belarus; Cyprus; Georgia; Croatia; 
Kazakhstan; Kyrgyz Republic; Moldova; North Macedonia; Malta; Montenegro; Romania; Russian 
Federation; Tajikistan; Ukraine; Uzbekistan.

East & South Asia

Bangladesh; Brunei Darussalam; Bhutan; China; Indonesia; India; Cambodia; Sri Lanka; Maldives; 
Mongolia; Malaysia; Nepal; Pakistan; Philippines; Singapore; Thailand; Vietnam.

Latin America & Caribbean (LAC)

Argentina; Antigua and Barbuda; Belize; Bolivia; Brazil; Barbados; Dominica; Dominican Republic; 
Ecuador; Grenada; Guatemala; Honduras; St. Kitts and Nevis; St. Lucia; Nicaragua; Panama; Peru; 
Paraguay; El Salvador; Trinidad and Tobago; Uruguay; St. Vincent and the Grenadines.

Middle East & North Africa (MENA)

United Arab Emirates; Algeria; Iraq; Jordan; Kuwait; Lebanon; Morocco; Saudi Arabia.

Oceania

Fiji; Micronesia, Fed. Sts.; Papua New Guinea; Solomon Islands; Tonga; Vanuatu; Samoa.

OECD

Australia; Austria; Belgium; Canada; Switzerland; Chile; Colombia; Costa Rica; Czechia; Germany; 
Denmark; Spain; Estonia; Finland; France; United Kingdom; Greece; Hungary; Ireland; Iceland; Israel; 
Italy; Korea, Rep.; Lithuania; Luxembourg; Latvia; Mexico; Netherlands; Norway; Poland; Portugal; 
Slovak Republic; Slovenia; Sweden; Türkiye; United States.

Western Europe- Non-OECD

San Marino.
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