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Abstract
This study examines the influence of board characteristics, including diversity, indepen-
dence, board size, diligence, and board experience, on the environmental, social, and 
governance (ESG) performance of European banks. Data were collected for 472 Euro-
pean banks between the years 2017–2020. The set of explanatory variables consisted of 
corporate governance features labelled as best practices in the literature. Our study pro-
vides new understanding and insights into the importance of governance features on ESG 
performance. Our findings overall indicate that banks’ ESG score is associated with gen-
der diversity, independent directors, board diligence and Corporate Social Responsibility 
(CSR) committee. Based on this study, shareholders and policymakers will have a deeper 
knowledge of the significant roles that some board characteristics play as determinants of 
ESG performance in the banking system. To the best of our knowledge, most of the studies 
on the environmental theme are focused on the business world; our study intends to fill 
this further gap in the literature by focusing on the banking system. Indeed, our focus on 
the banking industry allows for a more homogeneous reference population and is impor-
tant because banks, in transferring substantial funds, represent one of the main economic 
drivers that can enhance the transition towards a more sustainable economy. Our research 
contributes to the strand of literature focusing on ESG disclosure of European banks and 
the relationship with performance measures to help in closing the gap identified in previ-
ous research, mainly focusing on the business world.

Keywords  Banking system · Board · ESG score · GLS estimator · Governance · 
Sustainability

1  Introduction

Despite a wide choice of tools for investing sustainably, there is a growing need to under-
stand how these tools make an economy more resilient and allow communities to move 
towards a green transition. ESG criteria (i.e., environmental, social and governance stan-
dards) have recently entered the academic debate, as they may not capture companies’ 
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actual social and environmental impact (Arici et al. 2024). The research analyses and com-
pares the SDG score with traditional ESG ratings, to evaluate three particular areas: (1) 
Alignment with the sustainable preferences of investors; (2) Alignment with European tax-
onomy and (3) Alignment with ambitions to limit climate change. In this scenario, the role 
of the European banking system is crucial to sustainable communities and its impact fosters 
citizens’ social change. “Fundamentally, getting culture and conduct right is not merely a 
supervisory requirement. It is necessary for banks and banking’s economic and social sus-
tainability” (G30 2018). Traditional accounting practices focus only on the firms’ financial 
results of business activities, but in today’s world business environment, investors but as all 
stakeholders, demand nonfinancial reports and standard financial statements. This demand 
has led firms to raise their awareness by disclosing sustainability reports to reflect the results 
of their non-financial initiatives. For this reason, many companies have started to prepare 
sustainability reports as stakeholders demanded greater disclosure of environmental, social 
and governance (ESG) issues. Our study focuses on the European banking system. Con-
cerning banks and following previous research (Chang et al. 2021; Ye et al. 2022), ESG 
disclosure can enhance their reputation, image, and brand awareness and increase trust. In 
addition, banks also have a fundamental impact on the financial system and overall economy 
(Adams and Mehran,2002), and trust in banking (even from an ESG perspective) becomes 
extremely important. On the other hand, a company’s success primarily depends on the 
board of directors (Birindelli et al. 2018), given that they are responsible for approving 
and overseeing the implementation of strategic goals. The bank’s board is the key mecha-
nism for setting and implementing strategies, and it is essential for ensuring the effective-
ness of operations and aligning the interests of management and shareholders (Arora and 
Sharma 2016). In addition, the related literature finds a strong positive relationship between 
a company’s sustainability performance and profitability: companies with high sustainabil-
ity ratings significantly outperform their competitors. So, adopting environmental, social 
and governance (ESG) best practices leads to a long-term advantage in the business world. 
Indeed, some studies (Campanella et al. 2021) find that CSR is valuable to investors and that 
markets penalise profitable firms with poor CSR activities. Based on these considerations, 
this study aims to identify the board of directors’ characteristics which raise corporate social 
responsibility (CSR) performance. More specifically, our analysis examines the impact of 
a board’s characteristics (gender diversity, independence, board size, board activity, CSR 
sustainability committee, and board age) on ESG performance in the banking industry from 
2017 to 2020. This study aims to answer the following research question: What is the rela-
tion, if any, between board diversity and ESG performance? This research is motivated by 
the low number of works in the context concerning corporate social responsibility, giving an 
important contribution to the academic literature by adding to the limited body of research 
on the relationship between corporate governance and sustainable initiatives. Moreover, to 
the best of our knowledge, most of the studies on the environmental theme are focused on 
the business world; our study intends to fill this further gap in the literature by focusing on 
the banking system. Indeed, our focus on the banking industry allows for a more homo-
geneous reference population and is important because banks, in transferring substantial 
funds, represent one of the main economic drivers that can enhance the transition towards a 
more sustainable economy. Our research contributes to the strand of literature focusing on 
ESG disclosure of European banks and the relationship with performance measures to help 
in closing the gap identified in previous research, mainly focusing on the business world. 
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To proxy a bank’s sustainability performance and following previous studies (Birindelli et 
al. 2018; Di Tommaso and Thornton 2020; El Khoury et al. 2021), we use Refinitiv’s ESG 
Asset4 score, a broad and verified measure of CSR performance, used both for financial and 
non-financial firms. The ESG Asset4 database provides objective, relevant and auditable 
ESG information for over 3400 publicly listed companies covering major indices, such as 
the NASDAQ100, S&P500, FTSE 350, and MSCI World (Ye et al. 2025). In sum, this study 
contributes both to academic literature and to bank practices in several aspects. Firstly, cur-
rent literature on the topic primarily concentrates on the business world, while this study 
focuses only on the banking industry. Then, to the best of our knowledge, existing studies 
on banks primarily deal with CSR disclosure, not CSR performance and generally cover 
an old-time interval. Conversely, our empirical research covers the years 2017–2020 and 
analyses a large sample of 108 listed banks in Europe, a region in which the economy nota-
bly contributes to sustainable development. The study is divided into discrete sections, with 
Sect. 1 introduction, followed by five sections. Section 2 provides a literature review and 
presents the research hypothesis. Section 3 presents the sample and research methodology. 
Section 4 discusses the findings of the empirical analysis. Section 6 presents the conclusion, 
implications, and scope for further study.

2  Literature review and hypothesis

Banks operate in a complex institutional environment, which relies on strong state regula-
tion(. Carnevale and Mazzuca 2014), in which the CSR strategies of banks are an instru-
ment of guaranteeing trust in relations with stakeholders. According to the existing literature 
(Goss et al., 2011; Mohammad and Wasiuzzaman 2021), the adoption of CSR strategies 
allows a bank to gain a differentiation advantage and the trust of investors, improving their 
reputational capital (Fafaliou et al. 2022), which stems from community involvement. This 
strategy means that a bank wants to go “beyond profits” (Godfrey 2005). In the literature 
(Birindelli et al. 2018; El Khoury et al. 2021), the composition of the bank’s board is seen 
as the essential factor related to corporate governance that influences ESG strategies. So, 
this study aims to investigate the relationship between banks’ board structure and sustain-
ability performance. Following this target, we formulate the following research hypothesis: 
“Banks’ board structure statistically impacts sustainability performance”. For this reason, 
in the attempt to give an adequate response to the research hypothesis, we will first analyse 
the literature related to the link between the main elements of the bank’s board of directors 
and the ESG performance.

2.1  Gender diversity

The gender diversity of the board of directors has received increasing attention for sev-
eral years, since it is considered one of the most significant current themes in corporate 
governance research. In the literature (Adams and Mehran 2003; Campanella et al. 2021), 
it is often argued that it significantly impacts strategic planning. According to the litera-
ture, the presence of women on the board will boost firm performance(Serino et al. 2019). 
The empirical evidence shows that companies with a significant female presence on the 
board, on average, scored higher in financial performance than companies with no women 
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in management (Campanella and Serino 2019; Orazalin and Baydauletov 2020). Indeed, 
female board members have different perspectives compared to male board members, more 
oriented to a compassion-driven strategic decision like CSR, promoting ESG performance 
(Orazalin and Baydauletov 2020; Shakil et al. 2022). In this sense, a gendered board may 
stimulate management boards to promote environmental and social initiatives, helping the 
organisation gain a certain degree of social recognition and trust (El Khoury et al. 2021; 
Cornell and Shapiro 2021). For all these reasons, it is interesting to analyse the implica-
tions of gender diversity on a company’s non-financial performance. We measure the total 
number of women on the board of directors divided by the total number of board members 
(Jin and Kim 2022).

2.2  Independent directors

The variable most frequently adopted by researchers to describe the structure of the board is 
the independence of the board. Independent directors are non-executive directors who have 
incentives to affect disclosure practices to maintain their reputation and to be viewed as a 
unique resource that connects the corporation with its stakeholders. So, the proportion of 
independent directors increases the effectiveness of the board in the monitoring of manage-
ment, and it is considered an objective control mechanism (Shaukat et al. 2016). Following 
corporate governance literature (Arena et al. 2015; Amran et al. 2014), board independence 
improves investment efficiency and the quality of information disclosure. In addition, a 
company that has a certain proportion of outside directors who can bring a diversity of 
knowledge, skills, experience, and expertise is more likely to develop an effective CSR 
strategy leading to superior ESG performance (Shaukat et al. 2016; Amran et al. 2014). 
While inside directors are related to short-term financial performance, boards with higher 
independence tend to be more inclined towards social responsibility, encouraging manage-
ment activities to maximise long-term value (Naciti 2019; Ho and Williams 2003). Based on 
what has been advanced, we can see that the board independence of companies positively 
and significantly influences ESG performance. We use the variable Board Independence, 
measured as the percentage of independent board members divided by the total number of 
board members (Lagasio and Cucari 2019; Gurol and Lagasio 2022).

2.3  Board size

The scholars agree on the fact that an effective board may lead to proactive managerial 
behaviour and reduce managerial opportunism to the detriment of shareholders, hence 
resulting in higher ESG performance. However, empirical studies can be classified into two 
categories: the first stream of research is in favour of smaller boards, whereas the second 
school of thought advocates larger boards. Although smaller boards foster good cohesion 
and coordination (Birindelli et al. 2018; Nekhili et al. 2021), the management control and 
the accuracy of the information provided require the presence of a considerable number of 
directors with a certain degree of diversification in terms of education, skills, experiences, 
expertise, gender, and stakeholder representation (Kao et al. 2018). So, only a sizable board 
can create diversification. According to previous studies, we believe in a positive relation-
ship between board size and the breadth of sustainability practices. The variable used to 
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represent Board size is the number of its members (Hussain et al. 2018; Odriozola and 
Baraibar-Diez 2017).

2.4  Board diligence

Board diligence is another element of a bank’s board that enhances its effectiveness (Sut-
tipun 2021) and is usually determined by the number of board meetings. So, following 
previous studies (Kamaludin et al. 2022), we use the number of board meetings per year as 
a proxy for the level of board diligence to measure the relationship with ESG performance. 
For this relation, there is also no consensus about the impact on corporate sustainability 
performance. On the one hand, a high frequency of meetings allows the directors to bet-
ter manage and assess corporate operations because meetings are a way to share financial 
and non-financial information as well as viewpoints, also improving the decision-making 
processes (Suttipun 2021). On the other hand, more frequent board meetings may denote 
the inefficacy of directors and lead to higher coordination costs (Hussain et al., 2018). Our 
research hypothesis aligns with the studies that found a positive relationship between board 
diligence and the performance of sustainability practices. Indeed, the banks in our sample 
work in a dynamic business environment, which requires increased meeting frequency and 
intense activity on the board to ensure the definition of an accurate operational strategy. As 
a proxy of board diligence, we use the number of meetings for the year (Disli et al. 2022).

2.5  CSR sustainability committee

In recent years, companies have more frequently chosen to establish a CSR committee to 
handle important sustainability duties. As noted by Hussain et al., “the existence of a CSR 
committee symbolises the board’s orientation and commitment towards sustainable devel-
opment” (p. 418). The establishment of a CSR committee helps to spread the CSR culture 
throughout the organisation, strengthening the corporate legitimacy within the community 
and becoming a source of competitive advantage (Arif et al. 2020). The existence of CSR 
committees makes visible to investors a commitment to environmental and social issues 
which go beyond mere economic profit (Baraibar-Diez and Odriozola 2019). Indeed, many 
authors find that a CSR committee enhances the quality of sustainability because its pres-
ence makes sustainability the key core strategy (Baraibar-Diez and Odriozola 2019; Suttipun 
2021). On the contrary, only a limited number of studies (39) reveal a negative relationship 
between CSR committees and CSR disclosure. For these motivations, and under the preva-
lent literature, we believe that establishing a CSR sustainability committee positively affects 
ESG disclosure. In this case, we use a binary dummy equal to 1 if the firm has a CSR sus-
tainability committee, and 0 otherwise (Amran et al. 2014; Naciti 2019).

2.6  Board experience

The business experience of the board committee members can be measured using the aver-
age age of the board members. It is thought that a higher board average age indicates a more 
experienced board, and a lower board average age indicates a board with more young direc-
tors (Nekhili et al. 2021). Following this thought, older board members can make accurate 
decisions with their experience (Anderson et al. 2004). However, young directors can be 
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more willing and braver to make new decisions creatively. While the role of board average 
age in determining corporate financial performance has been extensively investigated in the 
literature, the role of board age concerning ESG performance has not been subjected to in-
depth analysis, highlighting that there is no significant relationship between the average age 
and ESG performance (Ismail and Latiff 2019; Cucari et al. 2018). Instead, another stream 
of research found that younger directors are more enthusiastic and supportive of emerging 
innovations in the market (Fahad and Rahman 2020), so they are more likely to incorporate 
more CSR activities than older directors (Kim and Meivitawanli 2022). Because we think 
that younger board members are risk-takers and more favourable toward new orientation 
and innovative business operations (Campanella and Serino 2019), we believe board experi-
ence negatively correlates with a bank’s ESG performance. In our model, we use a proxy of 
board experience: the board’s average age (Giannarakis 2014).

3  Methodology and analysis

Our methodological design, in brief, included the following phases. Starting from the exist-
ing data, we decided to carry out an analysis with a Panel model. After that, the Hausman test 
specifically suggested that we perform a random effects model. Subsequently, the Lagrange 
multiplier test (Breusch and Pagan 1980) showed us that there is no panel data structure and 
therefore a pooled model (namely the OLS model) is preferable (Johnson 1995). In the next 
step, after running an OLS model, based on the values of the Akaike Information Criterion 
(AIC) (Burnham and Anderson 1998), we decided to insert only 6 regressors in the model. 
Subsequently, a test of homoskedasticity was carried out, rejecting the null hypothesis and 
consequently, a generalised least squares (GLS) model was performed to solve the hetero-
skedasticity problem (Musau et al. 2015).

3.1  Econometric strategy and justification for GLS use

The choice of the Generalised Least Squares (GLS) estimator was driven by both empiri-
cal diagnostics and theoretical considerations. Preliminary testing (Hausman and LM tests) 
indicated that neither fixed nor random effects models offered superior explanatory power 
over pooled models, and heteroskedasticity in the residuals necessitated correction. GLS 
offers efficiency gains under these conditions by providing unbiased estimates in the pres-
ence of non-constant variance. While Generalised Method of Moments (GMM) could 
address dynamic endogeneity, its application was constrained by our panel’s short time 
dimension (T = 4). To strengthen our empirical strategy, we plan to include fixed-effects esti-
mations and, where possible, apply Propensity Score Matching (PSM) to test the robustness 
of observed relationships (e.g., CSR committee effects).

3.2  Sampling and data collection

This paper investigates in depth the relationship between board diversity and ESG dimen-
sions in Europe. Our final sample comprised 472 European banks, for which data on ESG 
performance were available on the date of analysis. We constructed a four-year panel data-
set (from 2017 to 2020), including 1888 bank-year observations, after listwise deletion for 
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missing values. Data on ESG performance and corporate governance (women on the board 
of directors, independent directors, board size, number of board meetings, CSR committee, 
public disclosure) came from Refinitiv. Bank-specific financial data (total assets, financial 
performance, and leverage) was collected from Refinitiv Datastream; instead, the country 
variable (Gross Domestic Product (GDP) per capita) was collected from the World Bank 
Data.

3.3  Variables in the analysis

Dependent variable.
To proxy a bank’s sustainability performance, and following previous studies, we use 

Refinitiv’s ESG Asset4 score, a broad and verified measure of CSR performance used 
for financial and non-financial firms. An increasing number of investors worldwide have 
adopted ESG as a proxy for a company’s CSR performance to consider environmental, 
social, and corporate governance issues in their investment decisions. The Refinitiv data-
base was used in previous studies (Menicucci and Paolucci 2022; Grishunin et al. 2022; 
Arayakarnkul et al. 2022) because it has a clear and transparent methodology for ESG data 
available on its official website. Indeed, we chose Refinitiv as it is a trusted international 
database that contains one of the most comprehensive ESG databases. Instead, several con-
trol variables highlighting macroeconomic aspects were collected from the World Bank sta-
tistics. ESG Scores from Refinitiv are designed to objectively measure a company’s relative 
ESG performance across 10 main themes (emissions, environmental product innovation, 
human rights, shareholders, etc.) based on publicly reported data. Consulting official corpo-
rate documents (but also company websites, newspapers, journals, and trade publications), 
Refinitiv’s analysts collect 750 data points per firm that are used as inputs to calculate 250 
key performance indicators. The final score (ESG Asset4) ranges from 0 to 100, with a 
higher score indicating better sustainability performance. ASSET4 also provides an overall 
ESG score composed of equally weighted pillars. In sum, the ESG performance score is an 
ethical rating that aims at certifying the firm’s CSR quality, in other words, the non-financial 
performance of a company in three areas: environment, governance and social.

3.4  Independent variables

The independent variables included in our econometric models are the share of women on 
the board of directors, the board size, the board average age, the share of independent direc-
tors on the board of directors, the number of board meetings per year and the establishment 
of a CSR sustainability committee To avoid model misspecification, we control for addi-
tional variables that could influence ESG performance. In line with existing literature, we 
identify the following most widely studied bank-specific control variables:

	● - bank size (BANK_SIZE), measured as the natural logarithm of total assets (Euro) at 
the end of the year;

	● - financial leverage (LEV), measured as the Tier 1 Capital as a percentage of total assets 
(a proxy for the Basel 3 leverage ratio);

	● -financial performance (ROE), measured as the bank’s net income divided by the value 
of its total shareholders’ equity.
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Then, since we think that disclosure constitutes very ethical behaviour per se, we also intro-
duce a variable expressing the transparency of every board member concerning their own 
professional experience and skills. In detail, the variable “public disclosure (DISC)” is a 
dummy variable that is equal to 1 if the bank describes the professional experience or skills 
of every board member or provides information about the age of individual board members, 
and 0 otherwise. Since our banks are in different countries, we also control for the country-
specific variable measuring the development level of the economy: GDP per capita based on 
purchasing power parity (PPP). Table 1 shows the summary of variables used in the Panel 
regression, their quantification and the expected relationship with the dependent variable, 
ESG performance.

4  The panel data

To estimate the effects of the selected variables, we resort to panel data analyses (or longi-
tudinal data), where each entity is observed across two or more periods (Frees 2004). Panel 
data are data where the same observation is followed over time (like in time series) and 
where there are many observations (like in cross-sectional data). In this sense, panel data 

Table 1  Summary of variables
Name of Variable Measurement Expected 

Relationship
with ESG 
SCORE

Women on the
board of directors
(GENDER)

The total number of women on the board of directors 
divided by the total number of board members

Positive

Board Independence 
(BOARD_INDEP)

The percentage of independent board members divided 
by the total number of board members

Positive

Board size
(BOARD SIZE)

Total number of directors on the board Positive

Board diligence
(MEET)

Number of board meetings held during the financial year Positive

CSR sustainability
committee
(CSR_COMM)

Dummy variable that is equal to 1
The firm has a CSR sustainability committee, 0 otherwise

Positive

Board experience (EXP) Board average age Negative
Bank size
(Bank SIZE)

the natural logarithm of total assets( Euro) at the end of 
the year

Positive

Financial Leverage
(LEV)

Tier 1 Capital as a percentage of total assets (a proxy for 
the Basel 3 leverage ratio);

Negative

Corporate performance
(ROE)

Bank’s net income divided by the value of its total share-
holders’ equity

Positive

Public disclosure
(DISC)

Dummy variable that is equal to 1 if the bank describes 
the professional experience or skills of every board mem-
ber or provides information about the age of individual 
board members, 0 otherwise

Positive

Δ GDP It measures the annual growth rate of the Gross Domestic 
Product (GDP).

GDP t
GDP t−1

− 1

Positive

Source: Authors’ elaboration
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combines the features of both time-series and cross-sectional data and methods. Checking 
the variations of the dependent variable over time, the panel data eliminates the effect of 
omitted variables, which, despite being different entities, do not vary over time (Bell and 
Jones 2015). According to (Hsiao, 1985), panel data assets are multiple, in particular:

a)	 Identify effects that are not identified in the cross-section data (Ben-Porath 1973);
b)	 The panel allows you to study the dynamics: while the cross-section allows you to esti-

mate what proportion of the population is unemployed in a unit of time, the panel data 
show how this share varies over time (Baltagi and Levin 1992);

c)	 The panel data contains more information, variability, and efficiency than pure time 
series or cross-sectional data.

d)	 Allow controlling for variables constant over time (individual heterogeneity), unob-
served (for which data are not available). (Baltagi and Levin 1992).

at the same time, the limits depend on:

a)	 The difficulty in the sample design and data collection;
b)	 The distortion of the measurement errors;
c)	 The problem of selection, no answers or dissensions;
d)	 The limited dimension of the time series.

4.1  The fixed and random effects

According to Park (2010), panel data models examine cross-sectional (group) and/or time-
series (time) effects. These effects may be fixed and/or random. The fixed effects represent 
the effects of variables that are assumed to have a constant effect on the outcome variable, 
while the random effects represent the effects of variables that have a varying effect on the 
outcome variable across groups or individuals. The fixed effect model is:

	 Yit = β i0 +
∑

k
j=1β jxitj + ε it� (1)

where:
β i0 is the unknown intercept for each entity (n entity-specific intercepts).
Yit is the dependent variable.
xitj  represents of j-th independent variable.
β j  is j-th coefficient to be estimated.
ϵ it is the error term.
As the study of Anderson and Hsiao (1982) shows, to estimate the model parameters, two 

procedures are commonly used:

1)	 The estimator within B: The estimator B takes the name within the estimator because 
it considers the individual effects through this processing done, but it deletes them 
from the model using the information resulting from temporal variations (variation in 
groups).
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2)	 The estimator dummy variables (LSVD): where the researcher can consider the i0 as 
equivalent to introducing a separate dummy variable for each group (Carlino and Voith, 
1992).

The within and LSVD estimators produce the same numeric value (Torres-Reyna 2007). 
The constants β i0 with i = 1, . . . , n capture the effect of those variables that vary between 
individuals, but remain unchanged over time.

In the random effects model, otherwise from the fixed effects one, the variation across 
entities is assumed to be random and uncorrelated with the predictor or independent vari-
ables included in the model (Park 2010). An advantage of random effects is that you can 
include time-invariant variables (i.e., gender) while the intercept absorbs these variables in 
the fixed effect model.

The random effect model is:

	 Yit = γ 0 +
∑

k
j=1γ jxitj + (δ i + ε it)� (2)

where δ i is the vector of the individual effects. Model (2) can be rewritten as:

	 Yit = γ 0 +
∑

k
j=1γ jxitj + φ it� (3)

Let’s φ it = δ i + ϵ it the error of the random effect model, we notice that this error is com-
posed of a component that varies among the individuals-entities (but constant over time), 
and another one that varies stochastically among individuals-entities and across time. The 
choice between using the fixed effects model or the random effects model is made using 
the result of the Hausman test. See the next section for the test (Hausman 1978). The Haus-
man test is a specification test that helps determine whether the unique errors are correlated 
with the regressors. The null hypothesis supports the use of the random effects model, as it 
assumes no correlation between individual effects and the regressors; rejection of the null 
hypothesis suggests that the fixed effects model is more appropriate. For the identification of 
a panel structure, tests are necessary: the F test (intercept test) for the fixed effect model and 
the Breusch-Pagan Lagrange Multiplier (LM) test for the random effect model. According 
to (Park 2010), the generally accepted way of choosing between fixed and random effects is 
by running its H-test. Statistically, fixed effects are always reasonable with panel data (they 
always give consistent results) but may not be the most efficient model to run. Random 
effects will give you better P-values as they are a more efficient estimator, so you should 
run random effects if it is statistically justifiable to do so. The Hausman test can be used to 
differentiate between the fixed effects model and the random effects model in panel analysis. 
In this case, Random effects (RE) are preferred under the null hypothesis due to higher effi-
ciency, while the alternative Fixed effects (FE) are at least as consistent and thus preferred.

4.2  ESG ratings and greenwashing concerns

Although Refinitiv’s ESG Asset4 score is widely used and methodologically robust, it 
remains susceptible to limitations inherent in ESG disclosure-based ratings. ESG scores 
may be influenced by the volume and style of disclosure rather than actual ESG perfor-
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mance, raising concerns about greenwashing. Moreover, differences in ESG reporting stan-
dards across jurisdictions introduce comparability issues. To address these limitations, we 
acknowledge that our results may reflect a blend of performance and disclosure quality. 
Future research should incorporate alternative validation measures, such as textual analysis 
of sustainability reports or external assurance metrics. Additionally, where possible, a com-
parison between mandatory and voluntary ESG disclosure environments could help isolate 
genuine ESG performance effects.

5  Results and discussion

In our research, we calculated both the fixed effects and random effects to decide which is 
the best solution using the Hausman Test. The results suggest the development of random 
effects because, unlike the fixed effects model, the variation across entities is assumed to be 
random and uncorrelated with the predictor or independent variables included in the model. 
The following Table 2 shows the GLS statistical results. To see if there are random effects, 
we carried out the Breusch-Pagan Lagrange Multiplier (LM) test. The LM test helps you 
decide between a random effects regression and a simple OLS regression. The null hypoth-
esis is that individual-specific or time-specific error variance components are zero (i.e., no 
panel effect). If the null hypothesis is not rejected, the pooled OLS is preferred; otherwise, 
the random effect model is better. In our case study, the test suggests we prefer the pooled 
OLS (P-value = 0.447). In addition, in this paper, to choose the best regressors and build a 
parsimonious model, we perform a statistical Model Selection Rules, namely AIC (Akaike 
Information Criterion). Based on the AIC values, we consider six independent variables to 
insert into our regression model. Then, we perform the Breusch-Pagan test to determine if 
heteroscedasticity is present. The test uses the following null and alternative hypotheses:

	● Null Hypothesis (H0): Homoscedasticity is present (the residuals are distributed with 
equal variance).

	● Alternative Hypothesis (HA): Heteroscedasticity is present (the residuals are not distrib-
uted with equal variance).

GLS ESG score
Gender 0.578(2.48) **
B_Indep 18.135(28.26) ***
Meet 0.035(2.03) **
CSR_Comm 7.293(17.09) ***
ROE 0.767(1.31)
Disc 37.411 (61.08)***
cons 25.455(34.17)***
Notes: **Correlation is significant at the 0.01 level
**Correlation is significant at the 0.05 level
*Correlation is significant at the 0.10 level
Source: Authors’ elaboration

Table 2  Displays regression 
results for the GLS model
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In our research, we reject the null hypothesis and conclude that heteroscedasticity exists 
and, as a consequence, we decide to perform a GLS model.

Of the four independent variables proposed to test our hypotheses, all are statistically sig-
nificant. So, our hypothesis is confirmed. The Gender variable, representing gender diver-
sity, has a positive effect on the extent of ESG performance. B_indep variable, representing 
the board independence level, is positively linked to the dependent variable. The Meet vari-
able, representing the diligence of the Board, is positively related to the dependent variable. 
The CSR_Comm variable, representing the existence of a CSR sustainability committee in 
the company, is positively linked with the dependent variable. Of the two control variables 
incorporated in our model, one is statistically significant, namely Disc. The variable Disc 
indicates the transparency of every board member concerning their own professional expe-
rience and skills. has a positive effect on the extent of the ESG performance score.

5.1  Theoretical implications for ESG governance in banking

While prior studies have established the relevance of Stakeholder Theory, Agency Theory, 
and Resource Dependence Theory to corporate governance and ESG performance, this 
study extends their application by contextualising them within the specific institutional and 
operational environment of the European banking sector. Unlike general industrial firms, 
banks are highly regulated entities whose ESG disclosures are not only tools for stakeholder 
engagement but also strategic instruments to comply with tightening regulatory regimes and 
gain reputational capital. We propose that board characteristics (e.g., independence, gender 
diversity, diligence) function not only as governance mechanisms but also as strategic con-
duits through which banks signal commitment to ESG goals in a heavily scrutinised envi-
ronment. This perspective refines existing theories by incorporating institutional pressures 
and ESG signalling functions that are more salient in financial institutions.

6  Conclusions

In the last years, a growing interest in the literature (Rossi et al. 2021; Pozzoli et al. 2022) 
suggests that the composition of a firm’s board of directors can influence its environmen-
tal, social and governance (ESG) performance. Based on prior literature demonstrating 
that boards play a key monitoring role in financial institutions, our study investigates the 
influence of boards’ characteristics for diversity, independence, board size, diligence, and 
board experience on the environment, society, and governance (ESG) performance among 
European banks. Examining the results of our measurement reveals several contributions 
both for researchers and practitioners. The Gender variable, representing gender diversity, 
positively affects the extent of ESG performance. Moreover, the study made by Al Amosh 
and Khatib (2021) argues that the relationship between board gender diversity and ESG 
performance is pertinent to how well women directors’ intellectual and interpersonal traits 
(Serino and Campanella 2023) are aligned with and encompass compassion to undertake 
ESG activities in US banks. As Al Amosh and Khatib (2021) stated, the independent boards 
seek to enhance their reputation through sustainability activities and contribute to educating 
owners about ESG disclosure in gaining trust with stakeholders and enhancing their legiti-
macy. As our measurement model confirmed, the board diligence expressed by the average 
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board meeting attendance rate has an important effect. Regarding this variable, other studies 
suggest the use of a board meeting attendance rate (Shakil et al., 2022). According to (Uyar 
et al. 2020), unlike the number of meetings, directors’ participation reflects the efficiency 
of corporate board meetings. They stated that the higher the directors’ meeting attendance 
rate, the higher the composite CSR performance (CSRP), including environmental, social, 
and governance performance. Studies by Baraibar-Diez and Odriozola (2019) confirmed 
that the impacts of CSR committees also triggered better non-financial performance, since 
they transmit and ensure the social concerns of all stakeholders, and show a greater predis-
position to compliance with social principles and the adoption of global standards. Lastly, 
we have considered public disclosure as a dummy variable that describes the transparency 
of every board member concerning their own professional experience and skills. Scholars 
(Fatemi et al. 2018) argue that in the presence of ESG strengths, high ESG disclosure weak-
ens the positive valuation effect of the strengths and vice versa. Disclosures help firms to 
legitimate their actions by explaining to investors the appropriateness of their ESG policies. 
Rather, firms convince investors that they have made credible commitments to change their 
operations and thus overcome ESG weaknesses. Therefore, sustainable communities play a 
vital role in achieving a more resilient and environmentally friendly economy. In the context 
of the European banking system, the characteristics of the board of directors can have a sig-
nificant impact on the environmental, social, and governance (ESG) performance of banks. 
Our empirical evidence (i.g, gender diversity that has a positive effect on the extent of ESG 
performance) suggests that boards with certain characteristics are more likely to promote 
sustainable practices and contribute to positive ESG outcomes. The board characteristics 
are associated with better ESG performance in the European banking system. Banks with 
boards that prioritise sustainability and have diverse, independent, and knowledgeable 
directors tend to perform better in terms of environmental impact, social responsibility, and 
governance practices.

7  Future research directions

Building on our findings, several promising avenues for future research emerge. First, future 
studies could explore the integration of Artificial Intelligence in ESG assessments, e.g., 
how banks use machine learning for ESG risk scoring. Second, longitudinal studies span-
ning a longer timeframe could help uncover lagged effects of board characteristics on ESG 
outcomes. Third, the role of ESG activism (e.g., shareholder proposals, NGO campaigns) 
in shaping governance structures warrants investigation. Finally, comparative analyses 
between European and non-European banks, especially in jurisdictions with differing ESG 
regulatory maturity, would help validate the theoretical generalizability of our findings.

8  Limitations and future research

According to (Hsiao, 1982), the benefits of panel data depend on the extent and reliability 
of the information it contains as well as on the validity of the restrictions upon which the 
statistical methods have been built. Although tests for some assumptions may be performed 
in certain limited senses (Chamberlain 1984; Hausman 1978; Ruud 1984), there are no 
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general nonparametric testing procedures. Moreover, (Hill et al. 2020) provide a critical 
discussion of 12 limitations ( among them, the culture of omission, low statistical power, 
limited external validity, restricted periods, measurement error, time invariance, undefined 
variables, unobserved heterogeneity, erroneous causal inferences, imprecise interpretations 
of coefficients, imprudent comparisons) on the limitations of fixed-effects models for panel 
data. Lastly, our findings are based on empirical studies and may not apply universally to 
all banks or regions. However, they highlight the importance of board composition and 
governance in promoting sustainable practices and contributing to the green transition in 
the banking industry. In the future, by the spreading of our measurement model, the aim is 
to expand in the scientific community and managerial practice the existing debate on the 
dimensionality and generalizability of quantitative research (Aydelotte et al. 2015; Polit 
and Beck 2010) on ESG performance, also considering other industries or country settings 
(Polit and Beck 2010; Jha 2019). Moreover, it could be useful to investigate the impacts of 
ESG performance regarding also considering the CSR performance (Bodhanwala and Bod-
hanwala 2023) and the spreading of the financial and social reports (Hsu and Chen 2015; 
Basile 2022).

8.1  Institutional heterogeneity across European markets

While the focus on European banks enhances the study’s homogeneity, we recognise that 
national differences in regulatory stringency, ESG reporting mandates, and governance 
codes may influence the generalizability of findings. For instance, Northern European coun-
tries often lead in ESG integration due to more developed sustainability regulations. In 
future research, it would be useful to apply multilevel modelling or introduce institutional 
variables, such as the World Bank’s governance indicators or an ESG regulatory index, to 
capture this heterogeneity. This approach would allow deeper insights into how country-
specific contexts mediate the governance-ESG relationship.

Funding  Open access funding provided by Università degli Studi di Napoli Federico II within the CRUI-
CARE Agreement. The authors declare that no funds, grants, or other support were received during the 
preparation of this manuscript.

Declarations

Conflict of interest  The authors have not disclosed any competing interests.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons 
licence, and indicate if changes were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. 
If material is not included in the article’s Creative Commons licence and your intended use is not permitted 
by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

1 3

2134

http://creativecommons.org/licenses/by/4.0/


Board characteristics and effects on ESG performance: empirical…

References

Adams, R.B., Mehran, H.: Is corporate governance different for bank holding companies? Available at SSRN 
387561. (2003)

Al Amosh, H., Khatib, S.F.: Ownership structure and environmental, social and governance performance 
disclosure: The moderating role of The board independence. J. Bus. Socio-Economic Dev. (2021)

Amran, A., Lee, S.P., Devi, S.S.: The influence of governance structure and strategic corporate social respon-
sibility toward sustainability reporting quality. Bus. Strategy Environ. 23(4), 217–235 (2014)

Anderson, T.W., Hsiao, C.: Formulation and Estimation of dynamic models using panel data. J. Econ. 18(1), 
47–82 (1982)

Anderson, R.C., Mansi, S.A., Reeb, D.M.: Board characteristics, accounting report integrity, and the cost of 
debt. J. Account. Econ. 37(3), 315–342 (2004)

Arayakarnkul, P., Chatjuthamard, P., Treepongkaruna, S.: Board gender diversity, corporate social commit-
ment and sustainability. Corp. Soc. Responsib. Environ. Manag. 29(5), 1706–1721 (2022)

Arena, C., Bozzolan, S., Michelon, G.: Environmental reporting: Transparency to stakeholders or stakeholder 
manipulation? An analysis of disclosure tone and the role of the board of directors. Corp. Soc. Respon-
sib. Environ. Manag. 22(6), 346–361 (2015)

Arici, H.E., Arasli, H., Koseoglu, M.A., Saydam, M.B., Olorunsola, V.O.: Financial determinants of gover-
nance scores in hospitality and tourism enterprises. Qual. Quant., 1–22. (2024)

Arif, M., Sajjad, A., Farooq, S., Abrar, M., Joyo, A.S.: The impact of audit committee attributes on the qual-
ity and quantity of environmental, social and governance (ESG) disclosures. Corp. Governance: Int. J. 
Bus. Soc. (2020)

Arora, A., Sharma, C.: Corporate governance and firm performance in developing countries: evidence from 
India. Corporate governance. (2016)

Aydelotte, W.O., Fogel, R.W., Bogue, A.G.: The Dimensions of Quantitative Research in History. Princeton 
University Press (2015)

Baltagi, B.H., Levin, D.: Cigarette taxation: Raising revenues and reducing consumption. Struct. Change 
Econ. Dyn. 3(2), 321–335 (1992)

Baraibar-Diez, E., Odriozola, D., M: CSR committees and their effect on ESG performance in UK, france, 
germany, and Spain. Sustainability. 11(18), 5077 (2019)

Basile, V.: Corporate Social Responsibility and Social Report: A Case Study in the Basque Country. In (Ed.), 
Corporate Social Responsibility. IntechOpen. (2022)

Bell, A., Jones, K.: Explaining fixed effects: Random effects modeling of time-series cross-sectional and 
panel data. Political Sci. Res. Methods. 3(1), 133–153 (2015)

Ben-Porath, Y.: Labor-force participation rates and the supply of labor. J. Polit. Econ. 81(3), 697–704 (1973)
Birindelli, G., Dell’Atti, S., Iannuzzi, A.P., Savioli, M.: Composition and activity of the board of directors: 

Impact on ESG performance in the banking system. Sustainability. 10(12), 4699 (2018)
Bodhanwala, S., Bodhanwala, R.: Environmental, social and governance performance: influence on market 

value in the COVID-19 crisis. Management Decision. (2023)
Breusch, T.S., Pagan, A.R.: The Lagrange multiplier test and its applications to model specification in econo-

metrics. Rev. Econ. Stud. 47(1), 239–253 (1980)
Burnham, K.P., Anderson, D.R.: Practical use of the information-theoretic approach. In: Model Selection and 

Inference, pp. 75–117. Springer, New York, NY (1998)
Campanella, F., Serino, L.: Gender and financial constraints: An empirical investigation in Italy. Int. J. Finan-

cial Res. 10(2), 109–120 (2019)
Campanella, F., Serino, L., Crisci, A., D’Ambra, A.: The role of corporate governance in environmental 

policy disclosure and sustainable development. Generalized estimating equations in longitudinal count 
data analysis. Corp. Soc. Responsib. Environ. Manag. 28(1), 474–484 (2021)

Carlino, G.A., Voith, R.: Accounting for differences in aggregate state productivity. Reg. Sci. Urban Econ. 
22(4), 597–617 (1992)

Carnevale, C., Mazzuca, M.: Sustainability report and bank valuation: Evidence from European stock mar-
kets. Bus. Ethics: Eur. Rev. 23(1), 69–90 (2014)

Chamberlain, G.: Panel data. Handb. Econometrics. 2, 1247–1318 (1984)
Chang, H.Y., Liang, L.W., Liu, Y.L.: Using environmental, social, governance (ESG) and financial indicators 

to measure bank cost efficiency in Asia. Sustainability. 13(20), 11139 (2021)
Cornell, B., Shapiro, A.C.: Corporate stakeholders, corporate valuation and ESG. Eur. Financ. Manag. 27(2), 

196–207 (2021)
Cucari, N., de Falco, E., S., Orlando, B.: Diversity of board of directors and environmental social governance: 

Evidence from Italian listed companies. Corp. Soc. Responsib. Environ. Manag. 25(3), 250–266 (2018)

1 3

2135



V. Basile et al.

Di Tommaso, C., Thornton, J.: Do ESG scores effect bank risk taking and value? Evidence from European 
banks. Corp. Soc. Responsib. Environ. Manag. 27(5), 2286–2298 (2020)

Disli, M., Yilmaz, M.K., Mohamed, F.F.M.: Board characteristics and sustainability performance: Empirical 
evidence from emerging markets. Sustain. Acc. Manage. Policy J. (2022)

El Khoury, R., Nasrallah, N., Alareeni, B.: ESG and financial performance of banks in the MENAT region: 
concavity–convexity patterns. J. Sustainable Finance Invest., 1–25. (2021)

Fafaliou, I., Giaka, M., Konstantios, D., Polemis, M.: Firms’ ESG reputational risk and market longevity: A 
firm-level analysis for the united States. J. Bus. Res. 149, 161–177 (2022)

Fahad, P., Rahman, P.M.: Impact of corporate governance on CSR disclosure. Int. J. Disclosure Gov. 17(2), 
155–167 (2020)

Fatemi, A., Glaum, M., Kaiser, S.: ESG performance and firm value: The moderating role of disclosure. Glob. 
Financ. J. 38, 45–64 (2018)

Frees, E.W.: Longitudinal and Panel Data: Analysis and Applications in the Social Sciences. Cambridge 
University Press (2004)

G30: Banking Conduct and Culture - A Permanent Mindset Change. Group of Thirty, Washington (2018)
Giannarakis, G.: Corporate governance and financial characteristic effects on the extent of corporate social 

responsibility disclosure. Social Responsib. J. (2014)
Godfrey, P.C.: The relationship between corporate philanthropy and shareholder wealth: A risk management 

perspective. Acad. Manage. Rev. 30(4), 777–798 (2005)
Goss, A., Roberts, G.S.: The impact of corporate social responsibility on the cost of bank loans. J. Banking 

Finance. 35(7), 1794–1810 (2011)
Grishunin, S., Suloeva, S., Nekrasova, T., Erorova, A.: Study of Relationship Between the Corporate Gover-

nance Factors and ESG Ratings of ICT Companies from the Developed Markets. In International Con-
ference on Next Generation Wired/Wireless Networking, Conference on Internet of Things and Smart 
Spaces (pp. 158–169). Springer, Cham. (2022)

Gurol, B., Lagasio, V.: Women board members’ impact on ESG disclosure with environment and social 
dimensions: Evidence from the European banking sector. Social Responsib. J. (2022)

Hausman, J.A.: Specification tests in econometrics. Econometrica: J. Econometric Soc., 1251–1271. (1978)
Hill, T.D., Davis, A.P., Roos, J.M., French, M.T.: Limitations of fixed-effects models for panel data. Sociol. 

Perspect. 63(3), 357–369 (2020)
Ho, C.A., Williams, S.M.: International comparative analysis of the association between board structure and 

the efficiency of value added by a firm from its physical capital and intellectual capital resources. Int. J. 
Acc. 38(4), 465–491 (2003)

Hsiao, C.: Benefits and limitations of panel data. Econom. Rev. 4(1), 121–174 (1985)
Hsu, F.J., Chen, Y.C.: Is a firm’s financial risk associated with corporate social responsibility? Manag. Decis. 

53(9), 2175–2199 (2015)
Hussain, N., Rigoni, U., Orij, R.P.: Corporate governance and sustainability performance: Analysis of triple 

bottom line performance. J. Bus. Ethics. 149(2), 411–432 (2018)
Ismail, A.M., Latiff, I.H.M.: Board diversity and corporate sustainability practices: Evidence on environmen-

tal, social and governance (ESG) reporting. Int. J. Financial Res. 10(3), 31–50 (2019)
Jha, A.: Financial reports and social capital. J. Bus. Ethics. 155(2), 567–596 (2019)
Jin, M., Kim, B.: Effects of ESG activity recognition factors on innovative organization culture, job crafting, 

and job performance. Administrative Sci. 12(4), 127 (2022)
Johnson, D.R.: Alternative methods for the quantitative analysis of panel data in family research: Pooled 

time-series models. J. Marriage Fam., 1065–1077. (1995)
Kamaludin, K., Ibrahim, I., Sundarasen, S., Faizal, O.V.A.: ESG in the boardroom: Evidence from the Malay-

sian market. Int. J. Corp. Social Responsib. 7(1), 1–15 (2022)
Kao, M.F., Hodgkinson, L., Jaafar, A.: Ownership structure, board of directors and firm performance: Evi-

dence from Taiwan. Corp. Governance: Int. J. Bus. Soc. (2018)
Kim, M., Meivitawanli, B.: Do ESG ratings affect firm performance of multi business groups?? The role of 

board characteristics in firm performance mediated by governance score. (2022)
Lagasio, V., Cucari, N.: Corporate governance and environmental social governance disclosure: A meta-

analytical review. Corp. Soc. Responsib. Environ. Manag. 26(4), 701–711 (2019)
Menicucci, E., Paolucci, G.: Board diversity and ESG performance: Evidence from the Italian banking sector. 

Sustainability. 14(20), 13447 (2022)
Mohammad, W.M.W., Wasiuzzaman, S.: Environmental, social and governance (ESG) disclosure, competi-

tive advantage and performance of firms in Malaysia. Clean. Environ. Syst. 2, 100015 (2021)
Musau, V.M., Waititu, A.G., Wanjoya, A.K.: Modeling panel data: Comparison of Gls Estimation and robust 

covariance matrix Estimation. Am. J. Theoretical Appl. Stat. 4(3), 185–191 (2015)
Naciti, V.: Corporate governance and board of directors: The effect of a board composition on firm sustain-

ability performance. J. Clean. Prod. 237, 117727 (2019)

1 3

2136



Board characteristics and effects on ESG performance: empirical…

Nekhili, M., Boukadhaba, A., Nagati, H., Chtioui, T.: ESG performance and market value: The moderating 
role of employee board representation. Int. J. Hum. Resource Manage. 32(14), 3061–3087 (2021)

Odriozola, M.D., Baraibar-Diez, E.: Is corporate reputation associated with quality of CSR reporting? Evi-
dence from Spain. Corp. Soc. Responsib. Environ. Manag. 24(2), 121–132 (2017)

Orazalin, N., Baydauletov, M.: Corporate social responsibility strategy and corporate environmental and 
social performance: The moderating role of board gender diversity. Corp. Soc. Responsib. Environ. 
Manag. 27(4), 1664–1676 (2020)

Park, H.M.: Practical guides to panel data analysis. Int. Univ. Japan Recuperado De (2010). ​h​t​t​p​:​​​/​​/​w​w​​w​.​i​u​​j​.​​a​
c​.​​j​​p​/​f​a​c​​u​​l​t​y​/​​k​u​c​c​​6​​2​5​/​w​​r​i​​t​i​n​g​/​p​​a​n​e​l​_​g​u​i​d​e​l​i​n​e​s. pdf

Polit, D.F., Beck, C.T.: Generalization in quantitative and qualitative research: Myths and strategies. Int. J. 
Nurs. Stud. 47(11), 1451–1458 (2010)

Pozzoli, M., Pagani, A., Paolone, F.: The impact of audit committee characteristics on ESG performance in 
the European union member states: Empirical evidence before and during the COVID-19 pandemic. J. 
Clean. Prod. 371, 133411 (2022)

Rossi, M., Chouaibi, J., Chouaibi, S., Jilani, W., Chouaibi, Y.: Does a board characteristic moderate the 
relationship between CSR practices and financial performance? Evidence from European ESG firms. J. 
Risk Financial Manage. 14(8), 354 (2021)

Ruud, P.A.: Tests of specification in econometrics. Econom. Rev. 3(2), 211–242 (1984)
Serino, L., Campanella, F.: Gender and Glass Ceiling in the Banking System: A Logit Model Analysis. Eco-

nomics, Management, and Financial Markets. (2023)
Serino, L., Papa, A., Campanella, F., Mueller, J.: Credit access and performance of Italian firms: How rel-

evant is gender? Int. J. Managerial Financial Acc. 11(3–4), 269–289 (2019)
Shakil, M.H., Tasnia, M., Mostafiz, M.I.: Board gender diversity and environmental, social and governance 

performance of US banks: Moderating role of environmental, social and corporate governance contro-
versies. Int. J. Bank. Mark. (2022)

Shaukat, A., Qiu, Y., Trojanowski, G.: Board attributes, corporate social responsibility strategy, and corporate 
environmental and social performance. J. Bus. Ethics. 135(3), 569–585 (2016)

Suttipun, M.: The influence of board composition on environmental, social and governance (ESG) disclosure 
of Thai listed companies. Int. J. Disclosure Gov. 18(4), 391–402 (2021)

Torres-Reyna, O.: Panel data analysis fixed and random effects using Stata (v. 4.2). Data & Statistical Ser-
vices, Princeton University, 112, 49. (2007)

Uyar, A., Kilic, M., Koseoglu, M.A., Kuzey, C., Karaman, A.S.: The link among board characteristics, cor-
porate social responsibility performance, and financial performance: Evidence from the hospitality and 
tourism industry. Tourism Manage. Perspect. 35, 100714 (2020)

Ye, C., Song, X., Liang, Y.: Corporate sustainability performance, stock returns, and ESG indicators: Fresh 
insights from EU member States. Environ. Sci. Pollut. Res., 1–12. (2022)

Ye, C., Ou, H., Basile, V., Bhuiyan, M.A.: The effect of uncertainty index based on sparse method on volatil-
ity prediction of stock market. Expert Syst. Appl. 128208 (2025). ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​1​6​/​j​.​e​s​w​a​.​2​0​2​5​
.​1​2​8​2​0​8​​​​​​​

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Authors and Affiliations

Vincenzo Basile1  · Luana Serino2  · Antonello D’ Ambra3  · 
Francesco Campanella4

	
 Vincenzo Basile
vincenzo.basile2@unina.it

Luana Serino
luana.serino@unipegaso.it

Antonello D’ Ambra
antonello.dambra@unicampania.it

Francesco Campanella
francesco.campanella@unicampania.it

1 3

2137

http://www.iuj.ac.jp/faculty/kucc625/writing/panel_guidelines
http://www.iuj.ac.jp/faculty/kucc625/writing/panel_guidelines
https://doi.org/10.1016/j.eswa.2025.128208
https://doi.org/10.1016/j.eswa.2025.128208
https://orcid.org/0000-0001-8776-0915
http://orcid.org/0000-0003-2471-0050
https://orcid.org/0000-0001-6813-8979
https://orcid.org/0000-0002-4409-709X


V. Basile et al.

1	 In Economics and Business Management, Department of Economics, Management, 
Institutions - Federico II University of Naples, Naples, Italy

2	 Department of Management and Economics, Pegaso Digital University, Naples, Italy
3	 In Statistics, Department of Economics, University of Campania “Luigi Vanvitelli”, Capua, 

Italy
4	 In Finance, Department of Economics, University of Campania “Luigi Vanvitelli”, Capua, 

Italy

1 3

2138


	﻿Board characteristics and effects on ESG performance: empirical evidence from the European banking system
	﻿Abstract
	﻿﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Literature review and hypothesis
	﻿2.1﻿ ﻿Gender diversity
	﻿﻿2.2﻿ ﻿Independent directors
	﻿2.3﻿ ﻿Board size
	﻿2.4﻿ ﻿Board diligence
	﻿2.5﻿ ﻿CSR sustainability committee
	﻿2.6﻿ ﻿Board experience

	﻿﻿3﻿ ﻿Methodology and analysis
	﻿3.1﻿ ﻿Econometric strategy and justification for GLS use
	﻿3.2﻿ ﻿Sampling and data collection
	﻿3.3﻿ ﻿Variables in the analysis
	﻿3.4﻿ ﻿Independent variables

	﻿4﻿ ﻿The panel data
	﻿4.1﻿ ﻿The fixed and random effects
	﻿4.2﻿ ﻿ESG ratings and greenwashing concerns﻿

	﻿5﻿ ﻿Results and discussion
	﻿5.1﻿ ﻿Theoretical implications for ESG governance in banking

	﻿﻿6﻿ ﻿Conclusions
	﻿7﻿ ﻿Future research directions
	﻿8﻿ ﻿Limitations and future research
	﻿8.1﻿ ﻿Institutional heterogeneity across European markets

	﻿References﻿


