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Abstract 

Promoting social information reporting and disclosure can promote sustainable banking. The 

paper aims to measure banking social sustainability by constructing a new interval-based 

composite indicator using the Thomson Reuters database. In this work, we propose an 

approach to constructing interval-based composite indicators that enhance the composite 

indicator's construction sensibly, allowing us to measure the uncertainty due to the choices in 

the composite indicator design. The methodological approach employed is based on a Monte-

Carlo simulation and allows for improving the information the composite indicators can 

obtain. So, we measure the value of the social indicator and its subcomponents and the value's 

uncertainty due to the different possible weights. The results show that the best international 

ESG practices in European banks relate to French and United Kingdom Banks, primarily than 

Italian banks. Finally, we analyze innovative perspectives and propose policy 

recommendations, considering the growing attention to the issue of ESG disclosure and its 

adherence to reality, to support sustainable banking ecosystems. 

 

Keywords: social index, sustainable banking, ESG, Monte-Carlo simulation, machine 

learning, interval-based composite indicators.  
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1. Introduction 

The interest in investigating the social area of sustainability of banks arises from the huge impact on 

society, considering the multitude of functions they perform (Beck et al., 2010; Greenbaum and 

Thakor, 2007). In the banking world, in recent years, increasing pressure has emerged for banks to 

be more socially responsible, favoring the adoption of sustainable strategies that ensure responsible 

investment decisions, sustainability, and transparency, also involving stakeholders in their activities 

(Danisman, 2022; Chih et al., 2010). A transition in the banking system is required to be 

economically, socially, and environmentally sustainable (Seyfang & Gilbert-Squires, 2017; Ropke, 

2016). Moreover, legislative pressures are present to improve the disclosure of sustainability: EBA 

guidelines (2021b) and the coming of the Sustainable Finance Disclosure Regulation. 

The literature on the effects of  Environmental, Social, and Governance (ESG) on accounting 

performance (La Torre et al., 2021; Ahmad et al., 2021; Brogi & Lagasio, 2018a), market 

performance (Di Tommaso & Thornton, 2020; Buallay, 2019; Miralles-Quiros et al., 2019 ), risk and 

efficiency (Izcan & Bektas, 2022; Neitzert & Petras, 2021; Forgione et al., 2020) in the banking 

system is deep, while fewer contributions are about ESG index (Bhimavarapu et al., 2022; Chang et 

al., 2021; Papoutsi & Sodhi, 2020). This research aims to fill this gap, focusing on the social 

component. Developing initiatives to spread a comprehensive Corporate Social Responsibility (CSR), 

especially regarding social themes, could mitigate and remedy banks' violation of these principles. 

However, given that this voluntary disclosure is not consistently implemented and has not prevented 

some problems, the topic dealt with in this paper assumes a significant relevance from the point of 

view of protecting social problems.  

We consider a quantitative methodology based on the construction of an interval-based composite 

indicator; this composite indicator is based on a Monte-Carlo simulation obtained by considering the 

varying factors on the composite indicator as well (the weightings) and obtaining a relevant result 

also taking into the account the upper and the lower bound of the composite indicator which can 

indicate some relevant possibility of improvement of the composite indicators as well also analyzing 

the single specific indicators. Results show strong stability exists in the different positions of the best 

and the worst institutions regarding ranking. Therefore, the composite indicator seems to be an 

excellent solution to combine different sub-indicators to measure the social sustainability of European 

banks. 

The paper is organized as follows. After the introduction, Section 2 presents the theoretical 

background. Section 3 outlines the research model specifying the sample and the methodology. 



Section 4 proposes results and discussion. Finally, section 5 provides a conclusion, focusing on 

implications, limitations, and future research agenda. 

 

2 Theoretical background 

2.1 ESG in Banking Industry and its Measurement 

In recent years, the increasing pressure for banks to be more socially responsible fostered the adoption 

of sustainability reporting and disclosure practices (Danisman, 2022; Chiaramonte et al., 2021; 

Cotugno et al., 2021; Sannino et al., 2021). As the banking industry is characterized by high human-

based and reputational-based pillars (Kolk, 2004), the growing use of sustainability reporting and 

disclosure in the banking sector aims to highlight sustainability, sustainable practices, company's 

stakeholder engagement, cross-sector partnerships, and community development 

Therefore, reporting and disclosure on sustainability represent fundamental tools for the strategy and 

transparency of sustainable banking activity, careful to meet the expectations of stakeholders who 

aim for sustainable development (Batae et al., 2021). In addition, environmental and social behaviors 

are considered among the most essential variables (Toma & Stefanelli, 2022; Adu et al., 2022; Chenet 

et al., 2021). The academic literature in recent has almost exclusively focused on why CSR is done, 

with fewer contributions on incorporating it into a formal production framework (Puggioni & 

Stefanou, 2019), considering the need for a transition in the banking system (Seyfang & Gilbert-

Squires, 2017; Ropke, 2016). 

ESG criteria represent the metrics used by investors and other stakeholders to evaluate the impact of 

the companies on these themes (European Parliament, 2020). While the literature on the effects of 

ESG values in generic companies is pervasive, there are fewer contributions focused on the banking 

world. The most debated arguments are financial-accounting and market performance, efficiency,  

and reputation (see, for instance, Izcan & Bektas, 2022; La Torre et al., 2021; Neitzert & Petras, 2021; 

Ahmad et al., 2021; Birindelli & Intonti, 2018; Brogi & Lagasio, 2018a; Dell'Atti et al., 2017).  

In literature about the construction of the index of social variables, there are no specific contributions 

as far as we know. Most academic work uses an index edited by vendors as a starting point. Some 

elaboration models are developed if we extend the analysis to the ESG index, not considering only 

the social component (table 1). 

Table 1. Literature on ESG index 



Authors Paper Journal, year ESG index 

Gaganis et al.  CISEF: A composite 

index of social, 

environmental, and 

financial performance 

European Journal of 

Operational Research, 

2021 

Authors elaborate on a 

composite indicator of 

social, environmental, 

and financial 

performance. 

Papoutsi & Sodhi Does disclosure in 

sustainability reports 

indicate actual 

sustainability 

performance? 

Journal of Cleaner 

Production, 2020 

ESG index comes 

from content analysis 

used on sustainability 

reports 

Bhimavarapu et al. Makes the Impact of 

Transparency and 

Disclosure on the 

Firm's 

Valuation Depends on 

the ESG? 

Journal of Risk and 

Financial 

Management, 2022 

ESG index is 

calculated using 

dichotomous scoring 

 

So many academics refer to ESG data processed by vendors, also in order to create their rankings and 

aggregate index solutions (Eccles & Stroehle, 2018). Mainstream data vendors are Bloomberg and 

Thomson Reuters. The current studies consider the most comprehensive ESG (Bhimavarapu et al., 

2022; Rajesh et al., 2022; Gasser et al., 2017; Utz et al., 2015; Utz et al., 2014). Nevertheless, there 

are some problems: the ESG rating criteria used by prominent agencies show a lack of commonality 

in the definition and measuring of ESG (Malesios et al., 2022; Billio et al., 2020), and a new ESG 

paradigm is desirable (Gallucci et al., 2022). Consequentially it emerges the need to understand better 

the social construction which underlies analyses with non-financial indicators (Eccles et al., 2019), 

especially in the banking industry where ESG factors have a more substantial impact (Kumar et al., 

2016) 

The issue of implementation of ESG in the banking world is discussed in academia (Dikau & Voltz, 

2021), and a deeper analysis of its measurement and on the social component are requested, 

considering the functions of the banks (Beck et al., 2010; Greenbaum & Thakor, 2007). 

 

 



2.2 The S component of the ESG 

Regarding the ESG combined score analysis, there are no significant differences between Developed 

and Emerging Europe, while the Social Score of Southern European banks is significantly higher than 

Northern (Batae et al., 2020).  

Starting from the standard definition, in the social area, we include Workforce freedom of association, 

Child labor, Forced and compulsory labor, Workplace health and safety, Customer health and safety, 

Discrimination, diversity, and equal opportunity, Poverty and community impact, Supply chain 

management, Training and education, Customer privacy, Community impacts (EBA, 2021a). One of 

the most used measures in literature comes from ASSET4 of Thomson Reuters: Social Pillar Score, 

composed of the Human Rights score, Workforce score, Product Responsibility score and 

Community score. 

Regarding financial-economic performance, it emerges that social score has a positive and significant 

impact on the earnings per share of a firm (Ahmad et al., 2021), ROE (Simsek & Cankaya, 2021; 

Shakil et al., 2019), and ROA (Simsek & Cankaya, 2021). Deepening into the subcomponents, 

product responsibility influences ROA (Batae et al., 2021). In line with the findings of the ESG 

combined score, Social Score is negatively and significantly associated with stock market values 

(Mirallas-Quiros et al., 2019).  

Relatively to risk, the literature confirms a risk-reducing effect of the social dimension for the banks 

(Di Tommaso & Thornton, 2020). However, there is only a statistically significant risk-reducing 

effect on default risk, not portfolio risk (Neitzart & Petras, 2021). On the other hand, product 

responsibility, investments in social and human rights, or workforce training significantly enhance 

resiliency; the responsibility score significantly reduces exposure and contribution risk; and the 

workforce score reduces exposure to risk and insolvency risk (Gehrig et al., 2021). In addition, bank 

fragility is analyzed: composite ESG score lower bank fragility, with an higher impact of the social 

dimension and a different impact that depends on banks' characteristics and operating environments. 

Fair workforce treatment, product responsibility, and equal treatment of shareholders are the most 

significant variables (Chiaramonte et al., 2021). Finally, idiosyncratic bank risk: differently from the 

Environmental and Governance dimension, there is no significant association (Izcan & Bektas, 2022). 

As for the composite ESG score, there is a U-shaped relationship between Social Score and efficiency 

(Lopez-Penabad et al., 2022). 

Lastly, it is possible to discuss the reputation theme. The social aspect of ESG directly impacts 

reputation. The social variable has an influence on positive community engagement, product 



responsibility and good employee relations  (Izcan & Bektas, 2022). Therefore, employee relations 

form an essential part of the social dimension, and previous research has concluded that good 

employment practices and policies minimize firm-specific risks (Lopez-Penabad et al., 2022). This 

positive relationship between reputation and Social Score is confirmed in other works (Dell'Atti et 

al., 2017; Bouslah et al., 2013).  

Therefore, the potential impact of the social variable of banks emerges from the literature, with effects 

also on performance. Thus, the research question concerns the importance of measuring this variable. 

This paper aims to extend the literature about the elaboration of bank ranking, focusing on social 

disclosure variable. Other contributions focus on drawing up rankings for banking efficiency 

(Zimkova, 2014), branch efficiency (Mavi, 2015), systemic risk (Moratis & Sakellaris, 2021), and 

productivity (Dmitrovic et al., 2016). 

 

3 Research design 

3.1 The Data 

The banks included in the STOXX Europe 600 Banks represent the object of analysis of this work. 

The STOXX Sector indices are available for global markets, Europe, the Eurozone, and Eastern 

Europe, and use the market standard Industry Classification Benchmark (ICB). We refer to 2020 to 

have the data for all 40 banks listed in STOXX Europe 600 banks. Therefore, we analyzed 40 banks 

listed in European banks. The critical assumption is that this index is representative of the most-

capitalized and largest banks in Europe (Jung, 2023). Specifically, the index covers more than 70% 

of the assets of all European banks subject to the Single Supervisory Mechanism (Brogi & Lagasio, 

2018b), expressing a proxy of the entire European market and a good level of information 

(Serrasqueiro & Oliveira, 2022 ). This type of index of listed companies is used in other scientific 

works in which the companies present represent, as a proxy, their country of origin (see, for example, 

Brida et al., 2016). 

Relatively to the variables analyzed, we extract them Thomson Reuters database. We consider 

Environmental, Social, and Governance Scores from Refinitiv, Social Pillar Score, and its sub-

component (Workforce; Human Rights; Community; Product Responsibility). Thomson Reuters 

calculates these scores using The Refinitiv Business Classification as the benchmark, considering that 

different sectors have different weights. In particular, for the banking sector's social pillar score, we 

have the following weights: Workforce 38,7%; Human Rights 19,4%; Community 24,2%; Product 



Responsibility 17,7%. The methodology adopted enables Thomson Reuters to produce a score 

between 0 and 100 (Refinitiv, 2022). 

This paper aims to develop a ranking of banks at a geographical level concerning the issue of social 

sustainability and its sub-components. In this sense, we have used an interval-based composite 

indicator based on different factors of variation. This factor allows measuring the composite indicator 

as an interval, so we can also measure the variability of our results and the uncertainty implied by the 

different choices (in this sense, we consider the results not only the center but also the upper and the 

lower bound of the composite indicator). 

3.2 Methodology 

In this work, we will construct an innovative composite indicator on the ESG for European Banks to 

identify the best practices in Europe and rank the different banks. In policymaking and academic 

research, composite indicators are increasingly used to summarize complex phenomena by combining 

multiple individual indicators into one metric (Joint Research Centre-European Commission 2008). 

An indicator that combines multiple measures into one is referred to as a composite indicator, as it 

provides a more comprehensive view of a phenomenon or constructs than individual measures alone 

(see Joint Research Centre-European Commission 2008, Saltelli 2007). Composite indicators can be 

applied to various topics, such as economic performance, sustainability, social well-being, gender 

equality, environmental quality, sustainable cities, energy, and corporate governance (Black et al., 

2017; Zanella et al., 2015). A composite indicator can be constructed in various ways, and the specific 

methodology used may depend on the purpose and availability of the data. In this respect, a typical 

composite indicator. An indicator considered composite is a measurement that combines several sub-

indicators, which are weighted and normalized to create a single result. It is based on a definition 

presented by Saisana et al. (2005) and Aiello & Attanasio (2006). A relevant problem in composite 

indicators is their subjectivity. Composite indicators have several limitations, including the 

subjectivity involved in selecting the indicators, the structure of the composite indicator, and the 

weighting. Various researchers can have different choices in composite indicator selection, the 

structure of the composite constructed or the weighting (for instance), which may affect the final 

results. Compounding composite indicators across studies or contexts can be more challenging due 

to this subjectivity (Joint Research Centre-European Commission 2008, Dobbie & Dail 2013, Greco 

et al. 2019, Correa Machado et al. 2022). In order to overcome this problem, a proposal was made to 

consider a Monte-Carlo simulation based on the different sources of variation and choices on the 

different factors related to the construction of the composite indicator to cover all the situations which 

can be based on subjectivity choices. In this respect, it is possible to consider the different indicators 



on which the composite indicator is constructed and the weighting applied to the different indicators. 

In this context, the different results obtained from the Monte-Carlo Simulations are not aggregated, 

but they have all considered interval observations (interval data). There are many advantages in this 

context related to the fact that it is possible to consider the center of the interval (which corresponds) 

to the final value of the composite interval and the lower and upper bound. In this case, these 

parameters are important because they allow comparing the extreme results that can occur on the 

Monte-Carlo simulations and the variation (which can be interpreted as vulnerability factors in the 

general system of indicators considered) as a measure of uncertainty.  

So following Gioia (2016) and Gioia & Lauro (2005), each composite indicator interval-based is 

characterized by  

                                                                                                    [1]    

Where  is a lower bound and the  is an upper bound for the considered i as scenario or simulated 

composite indicators based on a set of assumptions  (weighting schemes, for instance). 

At the same time, we have the center of the interval 

                                                                                                                                [2] 

and also the radius 

                                                                                                                              [3] 

which also allows us to consider the length of the interval simply by: 

                                                                                                                                 [4] 

We can observe Figure 1 to visualize the structure of an interval-based composite indicator. In the 

figure, we have simulated a parameterization of the composite indicator computing their parameters: 

the upper and the lower bound, the center, and the length. 

 

Figure 1: Interval-Based Composite Indicators  



 

 

 

 

 

So, it is possible to compare the different centers, the different upper and lower bounds, but also the 

range (or length) for each interval data as a way to better understand the general composite indicators, 

which in this case are not a single number but an interval (see in this respect Drago & Gatto 2022,  

Drago 2021, Gatto & Drago 2020).  

In this sense, we can also have a relevant interpretation of the parameters of the interval: the center 

represents the "value" symmetric to the outcome of the composite indicator, where the upper and the 

lower bounds can be extreme values, and so show that some variables or a single variable are 

performing very poorly, and so there is a clear indicator of weakness (for the lower bound), for the 

upper bound it could be an indicator for the variables involved of strength (for some variables not 

necessarily all). In this sense, comparisons with the center can help observe the different results and 



structures of the underlying indicators. Finally, the different values of interval length are relevant 

because they allow us to measure the level of uncertainty of the indicator and the economic level of 

vulnerability, considering that some indicators are excellent and others are particularly bad. In this 

sense, from the intervals, various taxonomies can be considered. Two relevant taxonomies can be 

countries showing low interval length with high centers showing a good general level of the indicator 

and at the contrary showing low interval length with low centers showing a bad static situation (see 

Drago and Gatto 2023).  

At this point, it is considered a clustering procedure to identify better the different categories about 

their characteristics and parameters of the intervals obtained. In this way, we consider a clustering 

algorithm as the K-means (Hartigan & Wong 1979) identify the general groups of intervals and, in 

this sense, social A procedure of validation based on the Elbow method (Thorndike 1996) is used to 

identify and validate the optimal number of clusters it is possible to obtain. In relation to this theme, 

for each aggregated group we compute the archetypes, using an average of the different interval 

values (following in this sense Gioia & Lauro 2005).At the same time, following Gioia & Lauro 

(2005), we can calculate the average interval to compare the different countries.  

   

4 Discussion of results 

4.1 Empirical results 

In order to compare the different results, we can consider the various parameterizations of the interval 

obtained from the Monte Carlo simulation. These results are obtained as the center of the interval, 

representing the most likely value of the composite indicator. In this case, it is possible to observe the 

banks that show the best results for the center of the composite-based interval (table 2): BNP Paribas 

SA, Standard Chartered PLC, Barclays PLC, Intesa San Paolo, and finally, Societe Generale SA. That 

means that the best practice at the international level is for two French institutions (BNP Paribas S.A. 

and Societe Generale SA) but also two English institutions (Standard Chartered PLC and Barclays 

PLC) and finally, an Italian institution (Intesa San Paolo). Close Brothers Group PLC, Avanza Bank 

Holding AB, Jyske Bank A/S, Virgin Money UK PLC, Ringkjoebing Landbobank A/S are severely 

performed at the center. 

Table 2. Interval-based composite indicator ranking by center 

rank   Bank center mean 

1   BNP Paribas SA 1.155 1.13 

2   Standard Chartered PLC 0.895 1.01 



3   Barclays PLC 0.78 0.73 

4   Intesa San Paolo 0.775 0.97 

5   Societe Generale SA 0.755 0.65 

6   Banco Santander SA 0.745 0.81 

7   FinecoBank Banca Fineco SpA 0.68 0.5 

8   Caixabank SA 0.65 0.7 

9   UniCredit SpA 0.595 0.6 

10   Raiffeisen Bank International AG 0.565 0.65 

11   Deutsche Bank AG 0.5 0.58 

12   Natwest Group PLC 0.495 0.53 

13   Banco Bilbao Vizcaya Argentaria SA 0.335 0.34 

14   DNB Bank ASA 0.305 0.39 

15   Investec PLC 0.25 0.33 

16   Banco BPM SpA 0.2 0.21 

17   Erste Group Bank AG 0.135 0.27 

18   Bankinter SA 0.03 -0.05 

19   Lloyds Banking Group PLC 0.025 0.38 

20   Banco de Sabadell SA 0.01 0.1 

21   Kbc Groep NV -0.04 0.19 

22   Credit Agricole SA -0.065 0.09 

23   Skandinaviska Enskilda Banken AB -0.07 0.1 

24   Bank Polska Kasa Opieki SA -0.12 -0.27 

25   Svenska Handelsbanken AB -0.135 0.05 

26   HSBC Holdings PLC -0.15 -0.09 

27   Powszechna Kasa Oszczednosci Bank Polski SA -0.195 0 

28   ING Groep NV -0.215 -0.11 

29   Danske Bank A/S -0.255 -0.44 

30   BAWAG Group AG -0.255 -0.17 

31   Bank of Ireland Group PLC -0.295 -0.29 

32   Swedbank AB -0.335 -0.26 

33   Commerzbank AG -0.385 -0.18 

34   Nordea Bank Abp -0.44 -0.41 

35   ABN Amro Bank NV -0.46 -0.46 

36   Close Brothers Group PLC -0.735 -0.88 

37   Avanza Bank Holding AB -1.075 -1.71 

38   Jyske Bank A/S -1.65 -1.63 

39   Virgin Money UK PLC -1.715 -1.77 

40   Ringkjoebing Landbobank A/S -2.42 -2.58 

 

The results do not seem to change much if we consider the lower and upper bounds. In this case, we 

are observing the best practices for the lower bound (table 3) and the best practices for the upper 



bound (table 4). We have the best institutions for the lower bound: BNP Paribas S.A., Barclays PLC, 

Standard Chartered PLC, Natwest Group PLC, and Intesa San Paolo. The worst performances, in this 

case, are Nordea Bank Abp, Jyske Bank A/S, Virgin Money UK PLC, Avanza Bank Holding AB, 

Ringkjoebing Landbobank A/S. Finally, the results do not change so much for the upper bound. So 

we have: BNP Paribas SA, Standard Chartered PLC, Banco BPM SpA, Societe Generale SA and 

finally Intesa San Paolo. At the same time, the worst performances are from ABN Amro Bank NV, 

Close Brothers Group PLC, Jyske Bank A/S, Virgin Money UK PLC, and Ringkjoebing Landbobank 

A/S. 

Table 3: Lower bound 

Rank bank Lower Bound 

1 BNP Paribas SA 0.93 

2 Barclays PLC 0.55 

3 Standard Chartered PLC 0.45 

4 Natwest Group PLC 0.37 

5 Intesa San Paolo 0.34 

6 Banco Santander SA 0.32 

7 Caixabank SA 0.28 

8 Raiffeisen Bank International AG 0.27 

9 UniCredit SpA 0.26 

10 Societe Generale SA 0.24 

11 FinecoBank Banca Fineco SpA 0.18 

12 Banco Bilbao Vizcaya Argentaria SA 0.13 

13 DNB Bank ASA 0.08 

14 Deutsche Bank AG 0.05 

15 Erste Group Bank AG -0.35 

16 Investec PLC -0.42 

17 Credit Agricole SA -0.65 

18 Bank Polska Kasa Opieki SA -0.66 

19 Lloyds Banking Group PLC -0.84 

20 Banco BPM SpA -0.88 

21 Svenska Handelsbanken AB -0.88 

22 Kbc Groep NV -0.89 

23 Banco de Sabadell SA -0.9 



24 Skandinaviska Enskilda Banken AB -0.9 

25 Powszechna Kasa Oszczednosci Bank Polski SA -0.91 

26 Bankinter SA -0.93 

27 BAWAG Group AG -0.93 

28 Commerzbank AG -0.93 

29 HSBC Holdings PLC -0.97 

30 Swedbank AB -0.98 

31 ABN Amro Bank NV -1 

32 Danske Bank A/S -1.16 

33 ING Groep NV -1.19 

34 Bank of Ireland Group PLC -1.23 

35 Close Brothers Group PLC -1.35 

36 Nordea Bank Abp -1.36 

37 Jyske Bank A/S -2.17 

38 Virgin Money UK PLC -2.25 

39 Avanza Bank Holding AB -2.85 

40 Ringkjoebing Landbobank A/S -3.61 

 

Table 4: Upper bound 

rank bank Upper Bound 

1 BNP Paribas SA 1.38 

2 Standard Chartered PLC 1.34 

3 Banco BPM SpA 1.28 

4 Societe Generale SA 1.27 

5 Intesa San Paolo 1.21 

6 FinecoBank Banca Fineco SpA 1.18 

7 Banco Santander SA 1.17 

8 Caixabank SA 1.02 

9 Barclays PLC 1.01 

10 Bankinter SA 0.99 

11 Deutsche Bank AG 0.95 

12 UniCredit SpA 0.93 



13 Investec PLC 0.92 

14 Banco de Sabadell SA 0.92 

15 Lloyds Banking Group PLC 0.89 

16 Raiffeisen Bank International AG 0.86 

17 Kbc Groep NV 0.81 

18 Skandinaviska Enskilda Banken AB 0.76 

19 ING Groep NV 0.76 

20 Avanza Bank Holding AB 0.7 

21 HSBC Holdings PLC 0.67 

22 Danske Bank A/S 0.65 

23 Bank of Ireland Group PLC 0.64 

24 Natwest Group PLC 0.62 

25 Erste Group Bank AG 0.62 

26 Svenska Handelsbanken AB 0.61 

27 Banco Bilbao Vizcaya Argentaria SA 0.54 

28 DNB Bank ASA 0.53 

29 Credit Agricole SA 0.52 

30 Powszechna Kasa Oszczednosci Bank Polski SA 0.52 

31 Nordea Bank Abp 0.48 

32 Bank Polska Kasa Opieki SA 0.42 

33 BAWAG Group AG 0.42 

34 Swedbank AB 0.31 

35 Commerzbank AG 0.16 

36 ABN Amro Bank NV 0.08 

37 Close Brothers Group PLC -0.12 

38 Jyske Bank A/S -1.13 

39 Virgin Money UK PLC -1.18 

40 Ringkjoebing Landbobank A/S -1.23 

 

Table 5: Range 

rank id Range 

1 Avanza Bank Holding AB 3.55 



2 Ringkjoebing Landbobank A/S 2.38 

3 Banco BPM SpA 2.16 

4 ING Groep NV 1.95 

5 Bankinter SA 1.92 

6 Bank of Ireland Group PLC 1.87 

7 Nordea Bank Abp 1.84 

8 Banco de Sabadell SA 1.82 

9 Danske Bank A/S 1.81 

10 Lloyds Banking Group PLC 1.73 

11 Kbc Groep NV 1.7 

12 Skandinaviska Enskilda Banken AB 1.66 

13 HSBC Holdings PLC 1.64 

14 Svenska Handelsbanken AB 1.49 

15 Powszechna Kasa Oszczednosci Bank Polski SA 1.43 

16 BAWAG Group AG 1.35 

17 Investec PLC 1.34 

18 Swedbank AB 1.29 

19 Close Brothers Group PLC 1.23 

20 Credit Agricole SA 1.17 

21 Commerzbank AG 1.09 

22 ABN Amro Bank NV 1.08 

23 Bank Polska Kasa Opieki SA 1.08 

24 Virgin Money UK PLC 1.07 

25 Jyske Bank A/S 1.04 

26 Societe Generale SA 1.03 

27 FinecoBank Banca Fineco SpA 1 

28 Erste Group Bank AG 0.97 

29 Deutsche Bank AG 0.9 

30 Standard Chartered PLC 0.89 

31 Intesa San Paolo 0.87 

32 Banco Santander SA 0.85 

33 Caixabank SA 0.74 

34 UniCredit SpA 0.67 



35 Raiffeisen Bank International AG 0.59 

36 Barclays PLC 0.46 

37 DNB Bank ASA 0.45 

38 BNP Paribas SA 0.45 

39 Banco Bilbao Vizcaya Argentaria SA 0.41 

40 Natwest Group PLC 0.25 

 

From this analysis, we can observe substantial stability in the different positions which occur on the 

best and the worst institutions in terms of ranking. These results are significant to understand the 

reason for these ranks by observing the ranks of the single values, which are sub-indicator of the 

composite indicator. This way can observe the relevant elements in determining an international best 

or worst practice. The ranking from the Thomson Reuters database are in table 6. 

Table 6: Ranks for each single sub-indicator 

Name 

Rankin

g 

Social 

Pillar 

Score 

Ranking 

Workforc

e Score 

Rankin

g 

Human 

Rights 

Score 

Ranking 

Communi

ty Score 

Ranking 

Product 

Responsibili

ty Score 

Intesa San Paolo 3 1 17 2 7 

UniCredit SpA 8 14 17 5 11 

Kbc Groep NV 20 10 1 24 24 

Skandinaviska Enskilda Banken AB 21 16 1 25 24 

Svenska Handelsbanken AB 22 26 11 12 24 

Commerzbank AG 29 23 17 28 24 

Banco Bilbao Vizcaya Argentaria SA 15 24 17 16 11 

Bankinter SA 26 2 33 19 24 

Societe Generale SA 12 7 17 20 2 

Bank of Ireland Group PLC 31 35 36 10 11 

Barclays PLC 5 12 11 3 11 

Close Brothers Group PLC 36 25 34 36 24 

Natwest Group PLC 10 13 11 18 11 

Standard Chartered PLC 2 18 1 1 2 



Lloyds Banking Group PLC 13 9 1 7 24 

Danske Bank A/S 35 29 1 34 24 

Jyske Bank A/S 37 36 37 38 24 

Ringkjoebing Landbobank A/S 40 40 40 37 24 

Banco Santander SA 4 5 17 11 6 

DNB Bank ASA 14 17 11 14 22 

HSBC Holdings PLC 27 8 10 30 24 

Swedbank AB 18 33 30 23 24 

BNP Paribas SA 1 4 1 6 2 

Erste Group Bank AG 17 21 31 13 11 

Nordea Bank Abp 33 37 11 14 24 

Banco de Sabadell SA 24 19 17 33 9 

Credit Agricole SA 23 15 17 32 11 

Banco BPM SpA 19 22 35 21 1 

Raiffeisen Bank International AG 7 6 17 9 11 

Caixabank SA 6 3 17 8 11 

ING Groep NV 30 32 1 35 11 

FinecoBank Banca Fineco SpA 11 20 17 26 5 

BAWAG Group AG 28 30 11 27 24 

ABN Amro Bank NV 34 34 17 29 24 

Virgin Money UK PLC 39 38 38 39 24 

Powszechna Kasa Oszczednosci Bank 

Polski SA 25 11 17 22 24 

Investec PLC 16 27 9 4 23 

Deutsche Bank AG 9 28 1 17 10 

Bank Polska Kasa Opieki SA 32 31 31 31 11 

Avanza Bank Holding AB 38 39 39 40 8 

 

From the cluster analysis (table 7-8), we can observe that we can obtain four groups of the cluster. 

We can observe that cluster 4 shows the best performances for the parameters considered by the 

interval-based composite indicator. In the end, we found 14 banks with the best social sustainability 

indicator. The results in figure 2 show that the best results for the interval composite indicators using 



a mean for the different banks considered in each country are France, Italy, Spain, and Norway. Lower 

results are for the Netherlands, Sweden, Finland, and Denmark. 

Table 7 K-Means clustering for the interval features 

id Bank min max mean cluster 

1 BNP Paribas SA 0.93 1.38 1.13 4 

2 Standard Chartered PLC 0.45 1.34 1.01 4 

3 Barclays PLC 0.55 1.01 0.73 4 

4 Intesa San Paolo 0.34 1.21 0.97 4 

5 Societe Generale SA 0.24 1.27 0.65 4 

6 Banco Santander SA 0.32 1.17 0.81 4 

7 FinecoBank Banca Fineco SpA 0.18 1.18 0.5 4 

8 Caixabank SA 0.28 1.02 0.7 4 

9 UniCredit SpA 0.26 0.93 0.6 4 

10 Raiffeisen Bank International AG 0.27 0.86 0.65 4 

11 Deutsche Bank AG 0.05 0.95 0.58 4 

12 Natwest Group PLC 0.37 0.62 0.53 4 

13 Banco Bilbao Vizcaya Argentaria SA 0.13 0.54 0.34 4 

14 DNB Bank ASA 0.08 0.53 0.39 4 

24 Bank Polska Kasa Opieki SA -0.66 0.42 -0.27 3 

29 Danske Bank A/S -1.16 0.65 -0.44 3 

30 BAWAG Group AG -0.93 0.42 -0.17 3 

31 Bank of Ireland Group PLC -1.23 0.64 -0.29 3 

32 Swedbank AB -0.98 0.31 -0.26 3 

33 Commerzbank AG -0.93 0.16 -0.18 3 

34 Nordea Bank Abp -1.36 0.48 -0.41 3 

35 ABN Amro Bank NV -1 0.08 -0.46 3 

36 Close Brothers Group PLC -1.35 -0.12 -0.88 3 

37 Avanza Bank Holding AB -2.85 0.7 -1.71 2 

38 Jyske Bank A/S -2.17 -1.13 -1.63 2 

39 Virgin Money UK PLC -2.25 -1.18 -1.77 2 

40 Ringkjoebing Landbobank A/S -3.61 -1.23 -2.58 2 

15 Investec PLC -0.42 0.92 0.33 1 



16 Banco BPM SpA -0.88 1.28 0.21 1 

17 Erste Group Bank AG -0.35 0.62 0.27 1 

18 Bankinter SA -0.93 0.99 -0.05 1 

19 Lloyds Banking Group PLC -0.84 0.89 0.38 1 

20 Banco de Sabadell SA -0.9 0.92 0.1 1 

21 Kbc Groep NV -0.89 0.81 0.19 1 

22 Credit Agricole SA -0.65 0.52 0.09 1 

23 Skandinaviska Enskilda Banken AB -0.9 0.76 0.1 1 

25 Svenska Handelsbanken AB -0.88 0.61 0.05 1 

26 HSBC Holdings PLC -0.97 0.67 -0.09 1 

27 

Powszechna Kasa Oszczednosci Bank Polski 

SA -0.91 0.52 0 1 

28 ING Groep NV -1.19 0.76 -0.11 1 

 

 

Table 8: K-Means archetypes for the interval features 

Group.1 min max mean cluster 

1 -0.82385 0.79 0.113077 1 

2 -2.72 -0.71 -1.9225 2 

3 -1.06667 0.337778 -0.37333 3 

4 0.317857 1.000714 0.685 4 

 

Figure 2: Interval-Based Composite Indicators averages aggregated by country 



 

4.2 Applicability to rating 

Much of the literature mainly aims to investigate ESG ratings' effects on corporate performance (both 

financial and non-financial). A second strand of the literature analyzes and evaluates the 

particularities of the ESG rating and the adopted methodologies highlighting their disagreement 

(Billio et al., 2020). Finally, the rating agencies have decided to develop their own valuation 

methodologies in order to evaluate the ESG phenomenon. Our empirical results show how this 

methodology can represent a first tool for developing ESG ratings, particularly for social issues.  

This topic is interesting because rating evaluates the quality, performance, and outcomes of entities, 

individuals, and organizations (Drago et al., 2019). ESG ratings can indicate whether the company 

falls into the category of socially responsible companies, and they can influence stakeholders' 

reactions (Cheng et al., 2014; Sen and Bhattacharya, 2001), identifying an opportunity for the firm's 

social assets, such as reputation or status.  

The issue of rating agencies is relevant. In particular, an emerging ESG rating agency may not 

immediately receive sufficient media and business attention due to low public awareness of 

sustainable development and limited visibility of the rating agency (Zeng & Xu, 2019), leaving the 

market to the big players. Generally, ESG ratings are elaborated by different vendors to assess the 

ESG performance of companies by considering several criteria, measurements, and quantitative and 

qualitative methods; ESG scores typically range between 0 and 100; these scores are typically 

associated with a rating class using thresholds or quartiles of the ESG score values (Bax et al., 2022).  
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In this context, our work's methodology can be applied to assess the reliability of ESG values. 

Furthermore, the results are central to understanding the reason for these ranks by observing the ranks 

of the single sub-indicator of the composite indicator. This way can observe the relevant elements in 

determining an international best or worst practice. Moreover, it can represent a starting point for 

elaborating specific ratings. 

 

5. Conclusions 

5.1 Practical and theoretical implication 

Businesses exhibit a growing sensitivity to social and environmental issues as they engage in 

corporate social responsibility (Attanasio et al., 2021; Lozano, 2018; Eweje & Sakaki, 2015). 

Therefore, the adoption of sustainable strategies becomes necessary for banks to be more socially 

responsible. 

This study aim to propose a first analysis on the reporting and disclosure of social information in the 

sustainable banking sector, with the aim of improving this area, developing dissemination initiatives 

and proposing an overall CSR. Thus, the increasing attention to ESG (in particular to the social 

component) in organizations and especially in the banking sector is confirmed by our results and 

statistics contributing to existing literature (Lopez-Penabad et al., 2022; Batae et al., 2021; Ahmad et 

al., 2021; Simsek & Cankaya, 2021; Neitzart & Petras, 2021; Gehrig et al., 2021; Di Tommaso & 

Thornton, 2020; Shakil et al., 2019; Mirallas-Quiros et al., 2019).  

This paper has several theoretical and practical implications. First of all: 

 Considering that the financial system is linked to many and different stakeholders, who 

require ever greater non-financial information, a particular attention to the issue emerges. 

Banks are central because they significantly impact society, considering the functions they 

perform (Beck et al., 2010; Greenbaum & Thakor, 2007). 

 Developing initiatives to spread a comprehensive ESG model, especially about social themes, 

could mitigate and remedy banks' violation of these principles. However, given that this 

voluntary disclosure is not consistently implemented and has not prevented some problems, 

the topic dealt with in this paper assumes a significant relevance from the point of view of the 

protection of social problems. 

The first findings show that: 



 The best international practices in Social issues are primarily found in French and U.K. banks, 

with an Italian bank coming in second. 

Regarding the non-excellent disclosure performance of banks in the Scandinavian area, our results 

are supported by the work of Paulet & Relano (2012), who assert that the Scandinavian banks that 

present substantial disclosure on sustainability issues are only the so-called ethical ones. Furthermore, 

focusing on Denmark, the literature detects a lack of disclosure of social issues, despite good 

legislative pressure (Atan et al., 2016), with a resulting gap between legislation and disclosure 

expectations (Rose, 2015). Finally, regarding the Netherlands, the Monitoring Committee Corporate 

Governance Code (2022) highlights how companies could report this information more meaningfully, 

better explaining the actions are taken, the problems that emerged, the consequent considerations, the 

consequent results, and the impact on the companies. These interpretations of the results must be 

considered in the light of the primary hypotheses presented in the data paragraph: as in Brida et al. 

(2016), we consider the Eurostoxx as a representative index of the European banking world and of 

the individual countries to which the banks belong. 

We consider a quantitative methodology based on constructing an interval-based composite indicator. 

We use composite indicators, one of the most popular means used by academics, practitioners, and 

policymakers, to consolidate a multidimensional aspect of interest into a single metric (Gaganis et 

al., 2021). Where constructing a composite indicator seems to be an excellent solution to combine 

different sub-indicators to measure the social sustainability of the European banks, the problem of 

subjectivity is a known issue for the composite. It can be overcome by considering a Monte-Carlo 

simulation on the different varying factors (weighting and structure of the composite indicator, for 

instance), allowing using interval data an improved measure of the final result of the composite 

indicator and the uncertainty-related the different composite indicator. In order to support sustainable 

banking ecosystems. 

This is a valuable baseline for academics, practitioners, policymakers, and regulators to understand 

the actions to take. We analyze innovative perspectives and propose policy recommendations, 

considering the growing focus on the issue of ESG disclosure (Dikau & Voltz, 2021). We propose 

that bank managers must be continuously aware of the information needs of all stakeholders, which 

is a vital source to better compete in the market. This study is the first attempt to fill the gap by 

elaborating on a specific index and best practices. We posit a framework that banks can use to evaluate 

social areas from a multidimensional point of view. 

5.2 Limitations and future research agenda 



Like any research, this paper has several limitations. First, as data are collected from a sample of 

European listed banks, the generalization of the findings is limited due to the characteristics of banks 

and geographic restrictions. Moreover, the sample includes both commercial and investment banks. 

Therefore, future research should investigate the social index using different samples. For example, 

samples are composed only of commercial (Badunenko et al., 2021) or investment banks or extending 

the geographical analysis. Unlisted banks are more complex because these banks are not always 

required to publish sustainability reports.  

Regarding the methodology, composite indicators have several limitations, including the subjectivity 

involved in selecting the indicators, the structure of the composite indicator, and the weighting. In 

order to overcome this problem, a proposal is made to consider a Monte-Carlo simulation based on 

the different sources of variation and choices on the different factors related to the construction of the 

composite indicator to cover all the situations which can be based on subjectivity choices. 

In the future, scholars could focus on this methodological approach by expanding it to other ESG 

variables. Furthermore, the composite indicator could be used as a starting point for testing the 

hypothesis of a relationship between ESG and performance already analyzed in the literature (La 

Torre et al., 2021; Ahmad et al., 2021; Di Tommaso & Thornton, 2020; Buallay, 2019; Miralles-

Quiros et al., 2019 Brogi & Lagasio, 2018a) 
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