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A B S T R A C T   

This study seeks to examine whether corporate environmental performance (CEP) and corporate social perfor-
mance (CSP) affect stability of the banking industry. The topic is of much interest to researchers and policy 
makers considering the growing demand to integrate environmental and social practices into banking business 
model. Based on a panel dataset of 473 banks in 74 countries, this research finds that CEP is negatively related to 
bank stability as measured by non-performing loans (NPL). However, the impact is insignificant for small and 
large banks, as well as for banks in countries with low environmental scores. Furthermore, CSP does not appear 
to have a significant relationship with bank stability, but financial product safety, which is an aspect of CSP, 
does. The results are robust to a variety of econometric specifications and have significant policy implications for 
investors, bankers and regulators.   

1. Introduction 

Over the past few decades, concerns about sustainability have 
increased in popularity due to increased awareness among stakeholders 
on the adverse social and environmental impacts of corporate actions. 
Organizations across a wide range of industries are embracing a longer- 
term perspective and adopting sustainable business practices to address 
these concerns. Considered as a sector that is vital to a country’s eco-
nomic development [1,2], the banking sector plays an instrumental role 
in sustainable development [3]. Socially responsible investment, 
corporate social responsibility (CSR), environmental, social and gover-
nance (ESG) and value-based intermediation are some jargon that are 
generating considerable interest and discussions lately, as the focus of 
finance and investments moves from absolute wealth maximization to 
the notion of sustainable and ethical finance. However, the question of 
whether embracing sustainable social and environmental practices can 
translate into positive economic outcomes is still a matter of debate. In 
this regard, the potential positive effect of responsible corporate 
behaviour on financial performance merits closer scrutiny [4]. Pro-
ponents of corporate sustainability build on the stakeholder theory, 

which states that companies should create value not only for share-
holders, but also for other stakeholders [5]. Since the community and 
the environment are part of the stakeholders affected by corporate ac-
tions, this implies that being socially and environmentally responsible is 
increasingly becoming vital for the survival of a company. While this 
may be true, the shareholder theory asserts that the primary duty of the 
corporation is to pursue shareholder value maximization [6]. This the-
ory reasons that CSR practices are associated with the misappropriation 
of shareholders’ wealth since they impose an unjustified tax on share-
holders and the costs outweigh the benefits. 

Despite the growing literature, empirical evidence on the effect of 
adopting sustainable practices to corporate financial performance is 
mixed. Several studies have supported the notion that there is a positive 
link between sustainable practices and company performance [7–10]. 
These studies suggest that good social and environmental practices help 
companies attain a competitive advantage, which ultimately results in 
better financial performance. Conversely, other studies have found a 
negative relationship between sustainable practices and financial per-
formance [11–16]. The main argument posed by these studies is that 
sustainable initiatives often increase operational costs, which in turn 
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negatively affect a company’s competitive position. 
As far as the banking sector is concerned, some studies show a pos-

itive relationship between CSR and financial performance [3,17,18]. 
Other studies, however, suggest that banks adopting social and envi-
ronmental practices have lower financial performance as compared to 
their counterparts without these practices [19]. While the focus of the 
existing literature has been on assessing the relationship between sus-
tainability and financial performance using profitability measures such 
as returns on assets (ROA) and return on equity (ROE), little is known 
about the effect of adopting sustainable practices on bank stability. 
Strong banks are vital for the stability of the financial sector, as well as 
for preventing instability from spreading to other parts of the economy 
[20]. Anecdotal evidence points to a positive association between sus-
tainability and bank stability [21,22], whereas one study found no 
conclusive relationship between sustainability regulations and bank 
stability in Bangladesh, China and Nigeria [23]. Accordingly, this study 
provides the first empirical evidence on the relationship between 
corporate social performance (henceforth CSP), corporate environ-
mental performance (henceforth CEP) and bank stability using a 
comprehensive cross-country bank-level data. 

The relationship between product safety and CSP has become 
increasingly evident in many industries. For example, studies involving 
food and manufacturing industries suggest that ensuring product safety 
is an integral part of companies’ sustainability practices [24,25]. 
Consequently, an increase in product safety is associated with an 
improvement in sustainability performance. However, little or no evi-
dence from the banking industry exists on the relationship between 
financial product safety and CSP and whether product safety could be a 
channel through which banks’ CSP affects financial performance. The 
same way that consumers can be tricked into buying products that 
involve environmental degradation, consumers who use credit cards, 
home mortgages, car loans and other financial products can be misled 
into buying products they cannot afford, which may eventually place 
them in financial distress. This, in turn, could have negative spill-over 
effects on their productivity [26], debt [27], and health [28]. This 
study attempts to fill this gap by examining whether financial product 
safety is a channel through which CSP can translate into more stable 
banks. 

The main objective of this study is to investigate the relationship 
between CSP, CEP and bank stability. More specifically, this research 
aims to (i) assess whether CSP and CEP have a significant impact on 
bank stability, and (ii) examine whether the impact of CSP and CEP on 
bank stability varies among banks of different sizes and countries with 
different social and environmental scores, and (iii) investigate whether 
financial product safety is a channel through which CSP can affect bank 
stability. This research finds that CEP is negatively related to bank sta-
bility as measured by non-performing loans (NPL). The results, however, 
do not indicate a significant relationship between CSP and bank stabil-
ity. According to the analysis in this study, CEP has an insignificant 
impact on bank stability in countries with poor environmental scores, 
and a significant negative impact in countries with good environmental 
scores. Conversely, CSP has no impact on bank stability regardless of a 
country’s social score. When considering variations in bank size, the 
results reveal that there exists a negative relationship between CEP and 
bank stability for mid-sized banks, but not for very small and very large 
banks. Lastly, this research finds that financial product safety, as an 
aspect of CSP, is positively related to bank stability. 

The rest of the paper is organized as follows: Section 2 reviews the 
existing literature, Section 3 discusses the methodology used to address 
the research objectives, Section 4 presents the empirical findings, and 
Section 5 highlights the contribution of the study, makes recommen-
dations, identifies limitations of the study and suggests potential areas 
for future research. 

2. Theory and literature review on sustainability, corporate and 
banks performance 

2.1. Background 

The question of what the main objective of private corporations 
should be has been a subject of debate for many decades. Some have 
described it as an extremely varied, open-ended, and inclusive topic that 
has remained an abstract concept for many years in the corporate vo-
cabulary [29]. As a result, two opposing schools of thought have 
emerged based on different philosophies and presenting several argu-
ments, namely, the shareholder theory and the stakeholder theory. 
While the stakeholder theory contends that companies should create 
value for all stakeholders, not just shareholders, the shareholder view 
argues that the key objective of a corporation is to seek to maximize 
shareholder wealth. 

Initially proposed by Milton Friedman, the shareholder theory states 
that the sole responsibility of a firm is to increase profit or shareholders’ 
wealth. This theory is built upon the idea that managers are appointed as 
agents of shareholders, and all actions they take should the interests of 
the shareholders. According to the theory, the adoption of CSR results in 
the misappropriation of shareholder wealth since it imposes an unjus-
tifiable tax on shareholders, and its costs exceed any potential benefits. 
Hence, in the context of the present study, the adoption of good social 
and environmental practices involves costs which reduce the benefits 
that accrue to shareholders. Such resources could otherwise be diverted 
to credit monitoring and loan collection, which would result in a decline 
in non-performing loans [30] and thus benefit bank stability. Accord-
ingly, the shareholder theory predicts that banks with lower CSP and 
CEP should be more stable. However, CSP and CEP can have a positive 
impact on a bank’s financial performance as many customers and in-
vestors are increasingly taking into account a bank’s CSP and CEP record 
when making purchasing and investment decisions. By implementing 
CSP and CEP initiatives, a bank can improve its reputation and build 
trust with customers, which can lead to increased customer loyalty and 
satisfaction. This, in turn, can result in higher revenues that cover losses 
related to non-performing loans. Indeed, the shareholder theory has 
been subjected to several criticisms following the collapse of companies 
and major banks such as Northern Rock in the United Kingdom and 
Lehman Brothers in the United States which were associated with poor 
corporate governance. A path change was necessary, as corporate 
governance structures were under scrutiny for all these failures and 
stakeholders had lost their trust in the system [31]. 

The stakeholder theory asserts that a company has responsibilities to 
a wider range of stakeholders such as customers, suppliers, employees, 
community and the surrounding environment. Since the community and 
the environment are affected by corporate actions, being socially and 
environmentally aware is necessary for the survival of the company. In 
the context of banks, it is within a bank’s corporate objectives to adopt 
sustainable practices since its operations impact the community and the 
environment. Empirical evidence suggests that observing the needs of 
stakeholders, such as customers, generates positive shareholder returns 
[32]. More generally, one should expect that companies with higher CSP 
and CEP should have improved financial performance. Similarly, banks 
with a high CSP and CEP are expected to be more stable. This view is 
supported by the assertion that sustainable banks will be protected from 
losses relating to loans to clients who are adversely affected by lawsuits 
arising from corporate social or environmental misconduct. 

In balancing shareholder and stakeholder theories, enlightened 
shareholder value argues that companies should maximize shareholder 
wealth with a long-term outlook that seeks sustainable growth and 
profits. Developed by Jensen [33], the theory does not merely combine 
the existing two theories but recognizes the fact that companies cannot 
maximize their value without taking good care of stakeholders [31]. 
Jensen’s theory blends the Friedman’s objective of profit maximization 
within the rules of the game with an aspect of morality drawn from 
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Freeman’s stakeholder’s theory. Nevertheless, the theory has been 
criticized for being shareholder-centric and lacking clarity on how all a 
company’s stakeholders’ interests can be balanced [31]. 

2.2. Sustainability and corporate financial performance 

The relationship between both CSP and financial performance and 
CEP and financial performance has been widely discussed in the litera-
ture. However, the existing empirical evidence presents mixed results 
[34]. While some studies find a positive link [7–10,34–37], others 
suggest that CSP and CEP have in fact a detrimental effect on financial 
performance [11–16,34,38]. In a meta-analysis that covers 52 studies 
over 35 years, Albertini [35] find, on balance, a positive relationship 
between CEP and financial performance using all different measures of 
CEP and financial performance. Based on a study of 229 firms listed on 
Pakistan’s stock exchange, Ali et al. [39] show that CSR improves 
financial performance because of its positive image among stakeholders. 
Alkaraan et al. [40] conclude that non-financial companies in FTSE with 
good ESG performance have better financial results in addition to being 
better at disclosing information. Likewise, using a sample of 230 Euro-
pean companies, Moneva and Ortas [36] show that businesses that 
perform better on environmental matters exhibit better financial results. 
As for the nexus between CSP and financial performance, in a 
meta-analysis consisting of 251 studies, Margolis et al. [37] reveal a 
positive link between CSP and financial performance. Their study in-
dicates that observer perceptions and self-reported social performance 
provide a stronger link between CSPand financial performance 
compared to third-party audits and mutual fund screens. Choi et al. [41] 
find that there is a strong positive relationship between CSP and finan-
cial performance for larger or high-tech SMEs. Likewise, Okafor et al. 
[42] show that tech companies in Standard and Poor’s 500 that spend 
more on CSR have higher revenues and profits. Conversely, using 
Bloomberg’s ESG disclosure scores covering the Standard and Poor’s 
500 firms in the period 2007 to 2011. Nollet et al. [43] report a negative 
link between social sustainability and financial performance. Never-
theless, based on non-linear regression analysis, their findings suggest 
an U-shaped relationship indicating a positive social-performance effect 
in the long run. El Khoury et al. [44] also show a nonlinear relationship 
between ESG and financial performance, with ESG investments 
remaining beneficial until a certain inflection point. Of particular rele-
vance to CSP is the aspect of product safety. As part of socially sus-
tainable practices, companies in various industries have been improving 
their product safety to protect product users’ interests. For example, in 
the food industry, food safety compliance is often prioritized to achieve 
sustainable value creation [25]. Product safety is also a key social 
concern in the manufacturing industry. As mentioned by Boileau [24], 
sustainable equipment manufacturers incorporate protective features in 
their products to ensure that their products are safe for use. Nonetheless, 
some studies present opposite findings on the CSP, CEP, and financial 
performance nexus. Using a sample of 537 firms quoted on the London 
Stock Exchange, Brammer and Millington [15] report that firms with 
unusually high or low CSP experience higher financial performance. In 
addition, based on security analyst earnings forecasts covering a sample 
of 523 US firms, Cordeiro and Sarkis [38] demonstrate that environ-
mental activism negatively influences financial performance. 

2.3. Sustainability in the banking industry 

Despite promising evidence of the CSP and financial performance, 
and CEP and financial performance relations in different industries, 
studies from the banking industry are still limited, not conclusive and 
present mixed results. In some studies, sustainable banks exhibit better 
financial performance [3,17,18], whereas other studies report neutral or 
even negative effects on performance [19,62]. Using a sample of 385 US 
based banks, Simpson and Kohers [17] find a positive relationship be-
tween CSP and financial performance. Nizam et al. [3] documents a 

similar finding using a sample of 713 institutions from 75 countries. In a 
cross-country study, Belasri et al. [63] find that CSR has a positive 
impact on bank’s efficiency, but only in developed countries where 
investor protection is high. Buallay et al. [64] find that ESG improves 
bank performance in developed countries. Maqbool and Zameer [65] 
show that CSR gives a competitive advantage to Indian banks which 
benefits their financial performance. Conversely, Soana [19], albeit with 
a small sample of 21 international banks, finds a negative link between 
social sustainability and financial performance. Further, Chih et al. [62] 
report no significant relationship between CSR and financial perfor-
mance based on a cross-country sample of 520 financial institutions. 
Fijałkowska et al. [66] show that CSP does not influence bank financial 
performance in Central and Eastern Europe. 

Banks operate in an industry that is subject to strict regulations and 
other monitoring mechanism such as robust internal controls and 
mandatory audits. With reference to the 2008 global financial crisis, 
various studies have attempted to explore the relationship between 
other non-regulatory factors and bank stability. Such studies hypothe-
size that, apart from the formal regulatory mechanism, aspects like so-
cial capital, financial inclusion and sustainability, have a role to play on 
the stability of the banking industry. Using a sample of more than 5500 
banks, Jin et al. [67] find that banks in high social capital regions 
experienced fewer failures and less financial trouble during the global 
financial crisis than banks in low social capital regions. Likewise, with 
an international sample of 2635 banks in 86 countries over the period 
2004 to 2012, Mostak and Mallick [68] document that higher level of 
financial inclusion improves bank stability. 

Banks have been shown to play a key role in sustainable development 
[3], but little is known about how sustainable practices affect their 
soundness. Anecdotal evidence suggests that sustainable practices lead 
to bank stability [21,22], while others do not find this association [23]. 
In early papers, Jevons [21] claimed that sunspots causing drought and 
poor harvests adversely affect international trade, resulting in signifi-
cant bank losses and financial crises. As a result of unsustainable farming 
methods in the firm belt states, the dust bowls, which affected the United 
States at the turn of the 20th century, were followed by economic 
downturns which led to significant losses on bank loans and economic 
instability [22]. These studies imply that banks and more generally 
countries that prudently observe their community and environment and 
embrace more sustainable practices have more stable financial systems. 
While this may be true, using a sample of banks in Bangladesh, evidence 
from Weber and Oni [23] suggests that no significant relationship exists 
between sustainability performance and banks’ non-performing loans. 
However, to the best of our knowledge, there is no comprehensive 
cross-country study that examines the relationship between sustain-
ability performance and bank stability. Therefore, this study substan-
tially contributes to the literature by gathering a bank dataset that 
covers more than 70 countries. 

In addition, there has been growing research attempting to see the 
relationship between product safety and CSP. For example, studies from 
the food industry and manufacturing industry suggest that ensuring 
product safety is an integral part of sustainability practices [24,25]. 
Although these studies imply that sustainability performance improves 
with product safety, little or no evidence exist from the banking industry 
on the financial product safety and CSP nexus and whether financial 
product safety can be a channel through which CSP affects the financial 
performance. With limited knowledge and exposure to banking prod-
ucts, bank customers with access to credit cards, home mortgages, and 
other financial products may be tempted to purchase products which 
customers cannot afford, resulting in unexpected financial difficulties. 
As a result, this can negatively affect customers’ productivity [26], debt 
[27], and health [28]. Considering this gap, this research investigates 
whether financial product safety is a channel through which CSP can 
translate into more stable banks. 

K. Salim et al.                                                                                                                                                                                                                                   



Renewable and Sustainable Energy Reviews 178 (2023) 113249

4

3. Data and methodology 

3.1. Data and sample 

This research uses an unbalanced panel dataset of 473 commercial 
banks, which mostly serve both corporation clients and individual cli-
ents in 74 countries from 2007 to 2016. While the data for bank specific 
variables is obtained from FitchConnect, the data on environmental and 
social variables is fetched from the MSCI ESG research database. As one 
of the most comprehensive ESG databases, the MSCI ESG database has 
been extensively used in recent literature [3,18,45a,b,46–50]. In 
contrast to Bloomberg and Thomson Reuters which do not consider 
materiality of ESG issues in different sectors, the MSCI ESG database 
categorizes ESG issues based on their materiality in different sectors. 
Using a comprehensive approach, the database sources data from gov-
ernments, NGOs, company disclosures, and more than 1600 media 
sources that are monitored daily [51]. This makes the MSCI ESG data-
base the standard for quantifying corporate social action [52]. It is 
important to highlight that ESG ratings are measured differently across 
rating agencies, and can therefore be an inconsistent measure of envi-
ronmental and social performance. Additionally, data on macroeco-
nomic variables and ESG country scores were obtained from the World 
Bank and Bloomberg, respectively. Variable descriptions and sources are 
listed in Table 1. 

3.2. Data description 

The study collects bank-specific and macroeconomic data from 
FitchConnect and the World Bank, respectively. In what follows, this 
research describes the variables that were used to conduct this study. 

The stability of the banking sector is largely determined by the non- 
performing loans (NPLs) [53]. These are bank loans that are subject to 
late repayment or are unlikely to be repaid by the borrower. A bank’s 
stability decreases as the amount of non-performing loans increases. In 
accordance with Atilla [54], this research uses non-performing loans as 
the main indicator of bank stability. The ratio of impaired loans to gross 
loans is used to measure non-performing loans. 

To ensure comprehensiveness, this research uses the MSCI 

environmental pillar score as a proxy for CEP. This represents the 
weighted average of all material key issues that fall under the environ-
ment pillar. The finance of environmental impact is the key issue in the 
environmental pillar of ESG for banks. Banks are evaluated on the 
environmental risks of their lending and underwriting activities and 
their ability to capitalize on opportunities related to green finance. The 
CEP provides a measure of index constituents’ management of envi-
ronmental risks and opportunities, as well as their exposure to them. 
Specifically, the exposure score is based on the bank’s business segments 
and the environmental intensity of its loan portfolio, while the man-
agement score is based on how the bank responds to environmental 
risks, for example, by implementing environmental credit policies, 
environmental risk management systems, and environmental financing 
opportunities. The CSP variable is calculated using the MSCI ESG da-
tabase’s social pillar score, which is a weighted average of all material 
key issues falling under the social pillar. For banks, this includes four 
material social key issues: human capital development, financial prod-
uct safety, privacy and data security, and access to finance. Similar to 
CEP, CSP score is based on the exposure score and the management score 
of each of these key issues. The CEP and CSP variables are incorporated 
at bank level. Moreover, other bank-specific control variables, such as 
loan loss reserve to gross loan, total assets, return on assets, equity to 
total assets, net interest margin, asset growth, loans to total assets, non- 
interest income and efficiency ratio, have been taken into consideration 
in the econometric analysis. These variables have been widely used in 
the existing literature [3,18,55–57]. The descriptive statistics of the 
variables are shown in Table 2, while the Pearson’s correlation matrix is 
shown in Table 3. According to the matrix, there is no evidence of 
multicollinearity in the dataset.1 

The model incorporates GDP growth and inflation to account for the 
macroeconomic environment in which banks operate. Previous studies 
revealed that the financial performance of the banking industry is sen-
sitive to inflation and GDP growth [58]. For example, Dietrich and 
Wanzenried [59] report a positive link between GDP growth and 
financial performance. During financial crises, however, slow GDP 
growth can negatively affect banks’ credit quality, resulting in decreased 
financial performance. A close association has also been found between 
bank financial performance and inflation in existing studies [60]. 

3.3. Methodology and model specification 

In studies on bank risk, it has been found that NPLs have a time 
persistence, therefore, lags of the dependent variable (NPL) are often 
used on the right side of the equation in order to capture this persistence. 
In the presence of the lagged dependent variable, the traditional panel 
estimators (such as ordinary least squares, fixed effects, and random 
effects) are biased. The issue of endogeneity may arise in dynamic panels 
because of the correlation between the individual specific effect and the 
lagged dependent variable. This research adopts a dynamic panel 
specification using Generalized Methods of Moments (GMM) estimators. 
Specifically, this research uses System GMM. First difference GMM 
estimator uses the lagged level variables as instruments to deal with 
endogeneity. The System GMM estimator takes into account both the 
level variable and the first difference, hence it overcomes the short-
comings of difference GMM estimator. In addition, GMM does not 
require distributional assumptions on the error terms. It also accounts 
for heteroscedasticity which is a common problem in the panel studies. 
The Arellano-Bond auto-correlation test is used to confirm the absence 
of second order autocorrelation. In addition, this research uses the 
Hansen test to verify the relevance of the instruments. In all cases, this 

Table 1 
Variables, sources and descriptions.  

Variable Description Source 

BS: Bank-specific variables 

NPL Non-performing loans computed as impaired loans 
divided by gross loans 

FitchConnect 

ASSET Natural logarithm of the volume of total assets 
ROA Net income divided by average total assets 
ETA Equity divided by total assets 
NIM Net interest income divided by total earning assets 
LTA Total loans divided by total assets 
ASSETG First difference of total assets divided by previous total 

assets 
NNI Total non-interest income divided by the sum of interest 

dividend income and total non-interest income 
EFF The sum of personnel expenses and other operational 

expenses divided by the sum of interest dividend 
income and total non-interest income 

GDPG Real GDP growth World Bank 
INFL Inflation according to the consumer price index 

Social and environmental sustainability performance factors 

CEP Weighted average of all material key issues that fall 
under the MSCI ESG environment pillar 

MSCI ESG 

CSP Weighted average of all material key issues that fall 
under the MSCI ESG social pillar 

Country’s social and environmental sustainability performance factors 

EC Country environment score Bloomberg 
SC Country social score  

1 A variance inflation factor (VIF) analysis was also conducted to examine the 
presence of multicollinearity, and the results showed that none of the inde-
pendent variables were highly correlated (mean = 1.71; minimum = 1.25; 
maximum = 2.63). 
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research reports the two-step robust standard errors of Windmeijer [61] 
for collapsing the instruments so that the number of instruments is kept 
below the number of cross-sectional units. 

The benchmark estimation model is described as follows: 

LNPLi,j,t =∝1LNPLi,j,t− 1 + ∝2CEPi,j,t− 1 + ∝3CSPi,j,t− 1 + ∝4BSi,j,t− 1 + ∝5MSjt

+ εi,j,t

(1) 

The dependent variable is the log-odds transformation of NPL (LNPL) 
(ratio of impaired loans to gross loans), i.e. LNPL = ln (NPL/(100-NPL)). 
Lower NPL implies that a bank collects most loans and advances on time. 
Thus, the lower the NPL, the more a bank is deemed to be stable. CEP is 
the bank’s environmental performance, CSP is the bank’s social per-
formance, BS represents bank-specific control variables, and MS repre-
sents macroeconomic variables. This research has used the subscripts i, j, 
and t in the equations to represent variables at the bank, country, and 
time levels, respectively. Equation (2) enables us to account for a 
country’s social and environmental scores: 

LNPLi,j,t = γ1LNPLi,j,t− 1 + γ2CEPi,j,t− 1 + γ3CSPi,j,t− 1 + γ4BSi,j,t− 1 + γ5MSj,t

+ γ6ECj,t + γ7SCj,t + εi,j,t

(2)  

with EC representing the country’s environmental performance, and SC 
representing its social performance. Furthermore, to assess whether the 
effect of CEP and CSP on bank stability is different for banks operating in 

countries with high and low environmental and social scores, this 
research estimates the following regression equation: 

LNPLi,j,t = δ1LNPLi,j,t− 1 + δ2CEPi,j,t− 1 + δ3CSPi,j,t− 1 + δ4BSi,j,t− 1 + δ5MSj,t

+ δ6ECj,t + δ7SCj,t + β8CEPi,j,t ∗ ECj,t + β9CSPi,j,t ∗ SCj,t + εi,j,t

(3)  

4. Empirical findings 

This research highlights the key findings under the following head-
ings: (i) CSP-Bank stability and CEP-Bank stability; (ii) Interaction with 
bank size and country’s social and environmental scores; (iii) Rela-
tionship between financial product safety (CSP) and bank stability. 

4.1. CSP-bank stability and CEP-bank stability 

Table 4 summarizes the results of the GMM linear estimation con-
ducted to verify the relationship between bank CSP and bank stability, as 
well as between bank CEP and bank stability. According to Models 1 and 
2, the empirical results do not take into account the country’s social and 
environmental scores, but Models 3, 4, and 5 do account for these fac-
tors. Models 1 and 3 control for three bank specific variables namely, 
total assets (ASSETS), equity total asset ratio (ETA), and net interest 
margin (NIM). Furthermore, Model 2 and Model 4 add on macro- 
economic variables, i.e., GDP growth (GDPG) and inflation (INFL). 
Model 5 controls for all bank specific variables and macro-economic 
variables as well. Results from Table 4 indicate that there is a 

Table 2 
Descriptive statistics.  

Variables Number of observations Mean Standard Deviation Minimum Maximum 

RNPL (ratio × 100) 1664 3.3504 4.7998 0 59.59 
NPL (log-odds transformation of RNPL) 1660 − 3.9602 1.1792 − 9.2102 0.3884 
CEP (bank environmental score, takes value from 0 to 10) 2131 3.6700 2.3297 0 10 
CSP (bank social score, takes value from 0 to 10) 2131 4.8699 1.3580 0.9 9.78 
ASSET (Logarithm of bank total assets) 2133 10.4446 1.8962 5.0882 15.0030 
ETA (ratio × 100) 2133 17.4408 23.4015 − 85.37 100 
NIM (ratio × 100) 1954 7.5274 186.5648 − 115.27 8247.09 
LTA (ratio) 1945 0.5685 0.1824 0.0000 0.9814 
NNI (ratio) 1937 0.2267 0.1811 − 2.3715 0.9986 
EFF (ratio) 1844 0.4031 0.2901 0.0021 9.01526 
ASSETG (growth rate of total assets) 1609 0.1074197 1.278247 − 0.9642 38.2285 
GDPG (growth rate of GDP) 1588 2.792716 2.229293 − 9.7729 25.5572 
INFL (ratio × 100) 1581 2.733872 7.956975 − 1.5384 254.9485 

Note: RNPL represents the original data of non-performing loans, NPL represents log-odds transformation of RNPL, CEP represents bank level environmental score, CSP 
represents bank level social score, ASSET represents the log of bank’s total assets, ETA represents equity to total assets ratio, NIM represents ratio of net interest income 
divided by total earning assets, LTA represents loans to total assets, NNI represents non-interest income to total income, EFF is a measure of efficiency proxied by admin 
expenses over total income, ASSETG represents assets growth, GDPG represents GDP growth and INFL represents inflation rate. 

Table 3 
Pearson’s correlation matrix.  

Variables NPL CEP CSP ASSET ETA NIM LTA NNI EFF ASSETG GDPG INFL 

NPL 1            
CEP 0.1665 1           
CSP 0.2718 0.3909 1          
ASSET 0.0112 0.1636 0.2601 1         
ETA − 0.0091 − 0.1438 − 0.2146 − 0.4865 1        
NIM 0.1407 0.0739 0.0267 − 0.5318 0.4576 1       
LTA − 0.092 − 0.2737 − 0.3436 − 0.304 0.0576 0.1162 1      
NNI 0.0001 0.0864 − 0.0062 − 0.0014 0.2105 − 0.0684 − 0.3307 1     
EFF − 0.0788 − 0.1545 − 0.3266 − 0.2993 0.1704 − 0.0115 0.0444 0.4239 1    
ASSETG − 0.0811 − 0.0116 − 0.0116 0.0408 − 0.0018 − 0.0185 − 0.0384 0.0228 − 0.0213 1   
GDPG 0.0206 − 0.0723 − 0.0049 − 0.191 0.1001 0.2406 0.1652 − 0.1479 − 0.2189 0.0035 1  
INFL 0.1045 0.1002 0.1658 − 0.1401 0.1401 0.5901 − 0.0429 − 0.1293 − 0.3169 − 0.0066 0.0607 1 

Note: NPL represents non-performing loans, CEP represents bank level environmental score, CSP represents bank level social score, ASSET represents the log of bank’s 
total assets, ETA represents equity to total assets ratio, NIM represents ratio of net interest income divided by total earning assets, LTA represents net loans to total 
assets, NNI represents non-interest income to total income, EFF is a measure of efficiency proxied by admin expenses over total income, ASSETG represents assets 
growth, GDPG represents GDP growth and INFL represents inflation rate. 
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significant positive relationship between CEP and non-performing loans 
(proxy for bank stability) in most Models. For example, in Model 1, a 1% 
increase in CEP score will increase non-performing loans by 0.05% 
point. For the CEP-bank stability relationship, these results are in line 
with studies that suggest banks that embrace social and environmental 
sustainability have lower financial performance as compared to their 
counterparts [19,43]. These results should not be taken as an excuse for 
poor environmental performance of the banks as this study uses NPL as a 
proxy of bank stability. A poor environmental and social performance 
may have a negative impact on bank stability that might not be captured 
by NPL ratio. For example, impact depositors may withdraw their 
money and close their accounts if the bank is involved in an environ-
mental scandal. This risk is not captured by NPL. These studies denote 
that banks that adopt sustainable environmental practices are less stable 
than those that do not. This could be explained by the fact that banks 
that implement good environmental practices incur costs, which reduce 
shareholder benefits. Instead, such resources could be allocated to credit 
monitoring and loan collection [30], which would enhance bank 
stability. 

Also, in all 5 models, results reveal existence of no significant rela-
tionship in the CSP and bank stability nexus. As for the CSP and bank 
stability relationship, results indicate no significant relationship be-
tween the two. This implies that adoption of sustainable practices by 
banks have no effect to their stability and support the results reached by 
Weber and Oni [23]. 

4.2. Interactions with bank size 

A better interpretation of Table 5 results can be found in the average 
marginal effect graphs, which are indicated in Figs. 1–3. Model 1 takes 
into account the interaction between the CEP size and the country’s 
social and environmental scores, while Model 2 does not account for 
country scores. Model 3 takes into account the interaction between CSP 
and size, as well as the country’s social and environmental scores, while 
the Model 4 does not control for country scores. As shown in Fig. 1, the 
results from Model 1 indicate that CEP has no impact on bank stability 
regardless of the size of the bank. However, in Model 2 (shown in Fig. 2), 
where country’s social and environmental scores are excluded as control 
variables, empirical evidence suggests that there exists a negative rela-
tionship between CEP and bank stability for mid-sized banks, whereas 
the relationship is insignificant for small and large banks. In accordance 
with Weber and Oni [23], the results in Model 3 as shown in Fig. 3 
indicate that CSP has no impact on bank stability regardless of bank size. 

4.3. Interactions with country’s social & environmental scores 

Table 6 presents the results of estimations where this research in-
teracts CEP and CSP with the countries’ environmental (EC) and social 
(SC) scores. As with the findings that relate to interaction with bank size, 
average marginal effect graphs, referred to as Figs. 4–7, are used to 
explain the findings. The first model incorporates the interaction 

Table 4 
CSP-bank stability and CEP-Bank stability.   

Model 1 Model 2 Model 3 Model 4 Model 5 

l.NPL 0.640*** 0.747*** 0.764*** 0.756*** 0.641*** 
(4.33) (5.25) (7.20) (6.47) (9.92) 

CEP 0.0555*** 0.0391** 0.0326* 0.0361* 0.0653*** 
(3.21) (2.03) (1.74) (1.93) (3.17) 

CSP − 0.00360 − 0.0193 − 0.0181 − 0.0137 0.0205 
(-0.14) (-0.67) (-0.66) (-0.48) (0.64) 

ASSETS 0.377*** 0.483*** 0.414*** 0.409*** 0.105 
(3.61) (4.06) (3.69) (3.53) (0.64) 

ETA 0.0142 0.0311 0.0219 0.0304 − 0.0383 
(0.34) (1.28) (0.96) (1.35) (-0.96) 

NIM − 0.114** − 0.0958 − 0.0835 − 0.0925 − 0.0746 
(-2.53) (-1.57) (-1.51) (-1.60) (-1.52) 

GDPG  − 0.0243  − 0.0207   
(-1.42)  (-1.21)  

INFL  0.00204  0.00222   
(0.10)  (0.13)  

LTA     1.011     
(0.92) 

NNI     − 0.545     
(-1.50) 

EFF     0.0389     
(0.07) 

ASSETG     0.169     
(0.56) 

EC   − 0.00962 − 0.0127    
(-1.28) (-1.59)  

SC   − 0.0222* − 0.0125    
(-1.65) (-0.83)  

Constant − 5.321*** − 5.927*** − 3.646** − 4.024** − 2.342 
(-3.67) (-4.60) (-2.04) (-2.19) (-1.06) 

Country fixed effect No No No No Yes 
No. Of observations 1142 909 922 909 1112 
No. Of groups 321 297 301 297 318 
Instruments 15 17 17 19 215 
AB test AR(1) [p-value] 0.0118 0.0175 0.00867 0.0115 0.0005 
AB test AR(2) [p-value] 0.899 0.815 0.758 0.782 0.874 
Hansen tests [p-value] 0.0984 0.0838 0.0969 0.0618 0.160 

Note: NPL, the dependent variable, represents the log-odds transformation of non-performing loans, l.NPL represents the first lag of the dependent variable, NPL. CEP 
represents bank level environmental score, CSP represents bank level social score, ASSET represents the log of bank’s total assets, ETA represents equity to total assets 
ratio, NIM represents ratio of net interest income divided by total earning assets, GDPG represents GDP growth and INFL represents inflation rate. LTA represents loans 
to total assets, NNI represents non-interest income to total income, EFF is a measure of efficiency proxied by admin expenses over total income, ASSETG represents 
assets growth, EC represents country level environmental score and SC represents country level social score. T statistics in parentheses; *p < 0.1, **p < 0.05, ***p <
0.01. 
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between CEP and the country’s environmental score, while the second 
model incorporates the interaction between CSP and the country’s social 
score. Model 3 includes both interactions. Based on Model 1, results 
from Fig. 4 show how CEP has an insignificant effect on bank stability in 
countries with poor environmental conditions and a negative effect in 
environmental-performing countries. This is because for the latter, CEP 
is positively linked to NPL. Conversely, depicting Model 2, Fig. 5 shows 
that CSP has an insignificant impact on bank stability regardless of a 
country’s social score. Model 3 exhibits similar results, as shown in 

Figs. 6 and 7. The results for the CEP-bank stability relation are 
consistent with those of Weber and Oni [23] for countries with poor 
environmental scores, and with those of Soana [19] and Nollet et al. 
[43] for countries with better environmental scores. The CSP-bank sta-
bility results support those reached by Weber and Oni [23], who found 
no significant association between CSPand bank stability. One possible 
explanation for these results could be that operating in countries that 
already have higher social and environmental scores might be overdoing 
their sustainable practices due to the pressure from their stakeholders to 
the extent that it negatively affects their credit portfolio. 

4.4. Financial product safety (CSP)-Bank stability relation 

This research then examines whether financial product safety is a 
channel through which CSP can translate into more stable banks. The 
MSCI ESG research database covers four key social aspects for banks: 
human capital development, financial product safety, privacy & data 
security, and access to finance. Among the most important material is-
sues facing the banking industry is financial product safety. This 
research has isolated scores from financial product safety out of the 
overall CSP score and retained the CEP score to assess the impact of 
financial product safety on bank stability. Table 7 presents results of 
estimation with financial product safety instead of the CSP. Model 1 does 
not include any control variables, Model 2 controls for three bank spe-
cific variables, which are total assets, equity to total assets ratio, and net 
interest margin, and Model 3 controls for macro-economic variables, i. 

Table 5 
Interactions with bank size.   

Model 1 Model 2 Model 3 Model 4 

l.NPL 0.754*** 0.637*** 0.785*** 0.644*** 
(7.71) (4.32) (7.62) (4.22) 

CEP 0.171 0.0834 0.0362* 0.0529*** 
(1.00) (0.64) (1.80) (2.99) 

CSP − 0.0129 − 0.00294 0.0654 − 0.128 
(-0.47) (-0.11) (0.35) (-0.76) 

EC − 0.00938  − 0.00884  
(-1.27)  (-1.22)  

SC − 0.0248*  − 0.0211  
(-1.84)  (-1.59)  

CEP × ASSETS − 0.0131 − 0.00267   
(-0.82) (-0.23)   

ASSETS 0.455*** 0.388*** 0.444*** 0.317*** 
(3.65) (3.22) (3.38) (2.82) 

ETA 0.0222 0.0114 0.0251 0.0124 
(0.97) (0.27) (1.06) (0.27) 

NIM − 0.0859 − 0.111** − 0.0933* − 0.115** 
(-1.59) (-2.48) (-1.66) (-2.51) 

CSP × ASSETS   − 0.00749 0.0118   
(-0.44) (0.79) 

Constant − 4.022** − 5.431*** − 4.002** − 4.646*** 
(-2.21) (-3.46) (-2.11) (-3.16) 

No. Of observations 922 1142 922 1142 
No. Of groups 301 321 301 321 
No. Of instruments 18 16 18 16 
AB test AR(1) [p-value] 0.00668 0.0111 0.00817 0.0129 
AB test AR(2) [p-value] 0.743 0.897 0.730 0.910 
Hansen tests [p-value] 0.0666 0.0720 0.103 0.0559 

t statistics in parentheses * p < 0.1, **p < 0.05, ***p < 0.01. 
Note: NPL, the dependent variable, represents the log-odds transformation of 
non-performing loans, l.NPL represents the first lag of the dependent variable, 
NPL. CEP represents bank level environmental score, CSP represents bank level 
social score, EC represents country level environmental score and SC represents 
country level social score. ASSET represents the log of bank’s total assets. CEP ×
ASSETS is the interaction term of CEP and ASSETS while CSP × ASSETS is the 
interaction term of CSP and ASSETS. ETA represents equity to total assets ratio, 
NIM represents ratio of net interest income divided by total earning assets. 

Fig. 1. CEP - bank size interaction (Table 5 -Model 1).  

Fig. 2. CEP - bank size interaction (Table 5 -Model 2).  

Fig. 3. CSP – bank size interaction (Table 5 -Model 3).  
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e., inflation and GDP growth. Model 4 controls for all bank-specific 
variables, while Model 5 incorporates all macroeconomic and bank- 
specific variables. Findings from Table 7 indicate that there is a signif-
icant negative relationship between the financial product safety aspect 
of CSP and non-performing loans (proxy for bank stability). For 
example, in Model 4, an increase of 1% in the financial product safety 
score will decrease non-performing loans by 0.0335%. This finding 
suggests banks might be able to improve their stability by enhancing the 
safety of their financial products, by being more transparent with their 
clients, and by abstaining from selling products that their clients would 

be worse off for having purchased. The relationship between banks’ 
environmental performance and NPL, becomes unambiguously negative 
when this research uses financial product safety instead of the composite 
social performance score. 

The findings of Table 8 illustrate the relationships between financial 
product safety (a component of CSP) and a country’s social and envi-
ronmental scores. The average marginal effect graphs of Models 1 to 6 
can be better interpreted by referring to Figs. 8–11. Model 1 only 

Table 6 
Interactions with Country’s social and environmental scores.   

Model 1 Model 2 Model 3 

l.NPL 0.755*** 0.767*** 0.758*** 
(6.91) (7.26) (6.97) 

CEP − 0.123* 0.0322* − 0.123** 
(-1.94) (1.71) (-1.96) 

CSP − 0.0204 0.00713 0.0103 
(-0.75) (0.04) (0.06) 

EC − 0.0211** − 0.00960 − 0.0210** 
(-2.36) (-1.29) (-2.36) 

SC − 0.0243* − 0.0200 − 0.0216 
(-1.83) (-0.99) (-1.08) 

CEP × EC 0.00377**  0.00376** 
(2.48)  (2.50) 

CSP × SC  − 0.000495 − 0.000608  
(-0.14) (-0.18) 

ASSETS 0.429*** 0.417*** 0.433*** 
(3.85) (3.66) (3.83) 

ETA 0.0235 0.0211 0.0228 
(1.04) (0.91) (0.99) 

NIM − 0.0833 − 0.0824 − 0.0823 
(-1.49) (-1.47) (-1.46)  

Constant 
− 3.250* − 3.782* − 3.426* 
(-1.84) (-1.90) (-1.73) 

No. Of observations 922 922 922 
No. Of groups 301 301 301 
No. Of instruments 18 18 19 
AB test AR(1) [p-value] 0.0101 0.00864 0.0101 
AB test AR(2) [p-value] 0.776 0.758 0.776 
Hansen tests [p-value] 0.124 0.0976 0.126 

t statistics in parentheses * p < 0.1, **p < 0.05, ***p < 0.01. 
Note: NPL, the dependent variable, represents the log-odds transformation of 
non-performing loans, l.NPL represents the first lag of the dependent variable, 
NPL. CEP represents bank level environmental score, CSP represents bank level 
social score, EC represents country level environmental score and SC represents 
country level social score. ASSET represents the log of bank’s total assets. CEP ×
EC and CSP × SC are interaction terms for bank level and country level envi-
ronmental and social scores respectively. ETA represents equity to total assets 
ratio, NIM represents ratio of net interest income divided by total earning assets. 

Fig. 4. CEP-country environment score interaction (Table 6 -Model 1).  

Fig. 5. CSP-country social score interaction (Table 6 -Model 2).  

Fig. 6. CEP-country environment score interaction (Table 6 -Model 3).  

Fig. 7. CSP-country social score interaction (Table 6 -Model 3).  
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considers interactions between CEP and country environmental score, 
while Model 2 only considers interactions between financial product 
safety and country social score. Model 3 includes both interactions. In 
contrast to Models 1 to 3, the last three models take into account bank- 
specific variables such as total assets, equity to total assets ratios, and net 
interest margins. As shown in Fig. 8, results from Model 2, show that 
financial product safety has no impact on bank stability in countries with 
poor and good social scores. Furthermore, for countries with interme-
diate social scores, there is a negative relationship between financial 
product safety and nonperforming loans, which implies higher the 
financial product safety leads to stability. Model 3, Model 5, and Model 6 
exhibit similar findings, as shown in Fig. 9, Fig. 10, and Fig. 11, 
respectively. A possible explanation for this observation is that for 
countries with low social scores, sustainability practices may not have 
much value. Further, banks that enhance financial product safety as an 
element of CSP might be overdoing their sustainable practices for 
countries with very good social scores, so that the benefits are not 
realized. However, for countries with medium social scores, banks that 
enhance their financial product safety are more likely to reduce their 
NPL. 

5. Conclusions 

One of the most significant trends in the financial market has been 
the adoption of sustainable social and environmental practices by banks 
and other financial institutions. The purpose of this study is to investi-
gate the impact of such adoption on the stability of banks. More spe-
cifically, this research examines the effects of CSP and CEP on bank 

stability. There is little information about how adopting sustainable 
practices affects bank stability, despite the fact that most existing studies 
has tested the relationship between sustainability and bank performance 
using profitability measures such as return on assets (ROA) and return 
on equity (ROE). In this way, this study contributes to the understanding 
of the relationship between sustainability performance and economic 
indicators. Additionally, due to increasing evidence of the relationship 
between product safety and CSP [24,25], this study provides new evi-
dence from the banking industry regarding whether a bank’s CSP can 
affect the stability of the bank through the product safety channel. The 
main findings can be categorized into the following main points. Firstly, 
as per [19,43], this research reports that CEP is positively correlated 
with NPL, implying that a higher CEP results in lower stability. This 
observation may be explained by the fact that resources used to improve 
CEP could have been used to monitor credit and follow up on loan 
collection, thereby reducing non-performing loans [30] and improving 
bank stability. The results, however, support Weber and Oni’s [23] 
findings that there is no significant correlation between CSP and bank 
stability. Secondly, considering the variation in bank size, the results 
suggest that there exists a negative link between CEP and bank stability 
for mid-sized banks, but the relationship is insignificant for small and 
large banks. As for the CSP-bank stability relationship, the results reveal 
that CSP has no impact on bank stability regardless of bank size. Results 
from models with interaction with country’s sustainability scores reveal 
that CEP has an insignificant impact on bank stability in countries with 
poor environmental scores and a significant negative impact on bank 
stability in countries with good environmental scores. This research 
argues that banks that operate in countries with already better social and 

Table 7 
Financial product safety (CSP)-Bank stability relation.   

Model 1 Model 2 Model 3 Model 4 Model 5 

l.NPL − 0.127 − 0.181 − 0.259 − 0.303 − 0.510* 
(-0.53) (-0.67) (-0.92) (-1.16) (-1.94) 

CEP 0.0618*** 0.0593** 0.0669*** 0.0707** 0.0848*** 
(2.76) (2.51) (2.72) (2.48) (2.81) 

Financial Product Safety − 0.0275** − 0.0306*** − 0.0268** − 0.0335** − 0.0266* 
(-2.49) (-2.92) (-2.50) (-2.53) (-1.93) 

ASSETS  − 0.109 − 0.147 − 0.0584 − 0.196  
(-0.52) (-0.66) (-0.17) (-0.52) 

ETA  0.00290 0.0291 − 0.00176 0.0174  
(0.12) (1.20) (-0.07) (0.64) 

NIM  − 0.196*** − 0.268*** − 0.188*** − 0.286***  
(-2.83) (-3.72) (-2.79) (-3.60) 

GDPG   − 0.000275  − 0.00388   
(-0.02)  (-0.23) 

INFL   0.0413***  0.0425**   
(2.65)  (2.06) 

LTA    0.180 − 0.187    
(0.11) (-0.12) 

NNI    − 0.0898 − 0.121    
(-0.20) (-0.25) 

EFF    − 0.360 − 0.264    
(-0.50) (-0.37) 

ASSETG    0.166 0.0306    
(0.43) (0.08) 

EC − 0.185*** − 0.234*** − 0.231*** − 0.245*** − 0.256*** 
(-3.67) (-3.41) (-2.84) (-3.23) (-2.74) 

SC 0.00339 0.0145 0.0282* 0.0152 0.0296 
(0.33) (1.15) (1.73) (1.01) (1.38) 

Constant 2.951* 5.993 5.150 5.502 6.035 
(1.70) (1.62) (1.26) (1.14) (0.99) 

No. Of observations 763 738 725 729 716 
No. Of groups 311 297 293 294 290 
No. Of instruments 14 17 19 21 23 

t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01. 
Note: NPL, the dependent variable, represents the log-odds transformation of non-performing loans, l.NPL represents the first lag of the dependent variable, NPL. CEP 
represents bank level environmental score, financial product safety is on bank level, ASSET represents the log of bank’s total assets, ETA represents equity to total assets 
ratio, NIM represents ratio of net interest income divided by total earning assets, GDPG represents GDP growth and INFL represents inflation rate. LTA represents loans 
to total assets, NNI represents non-interest income to total income, EFF is a measure of efficiency proxied by admin expenses over total income, ASSETG represents 
assets growth, EC represents country level environmental score and SC represents country level social score. 
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environmental scores might be overdoing their sustainable practices due 
to the pressure from their stakeholders to the extent that it negatively 
affects their credit portfolio. Also, CSP has an insignificant impact on 
bank stability regardless of a country’s social score. Thirdly, this 
research reports that financial product safety as an aspect of CSP is 
positively related to banks stability. This finding suggests that banks can 
be more stable if they improve the safety of their financial products, 
enhance transparency to their clients and refrain from selling products 
for which clients will be worse off having acquired them. 

Findings from this study have significant implications to market in-
vestors, bankers and regulators. Market investors and analysts will have 
a better understanding of how bank stability can be affected by social 
and environmental sustainability practices. This can be incorporated in 
the valuation of bank financial performance. Furthermore, investors 

who are interested in the banking industry are incentivized to invest in 
banks that are transparent in their products as this translates to better 
stability. As for bankers, caution should be taken in embracing envi-
ronmental sustainability as the empirical evidence suggests that NPLs 
increase with CEP. Furthermore, banks are encouraged to improve their 
CSP since enhancement of CSP does not adversely affect bank stability. 
Finally, for regulators, an incentive structure could be explored to 
encourage banks to embrace social sustainability practices, specifically 
for financial product safety, as this will improve the overall stability of 
the banking sector. This could be done by imposing taxes on socially 
harmful products or services; specifying a percentage of social impact 
compulsory in financing development projects; and providing tax de-
ductions for socially friendly initiatives [3]. If these incentives are 
provided, and the financial sector is allowed to operate in a favourable 

Table 8 
Financial product safety interaction with country environmental and social scores.   

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

l.NPL − 0.104 − 0.103 − 0.0790 − 0.141 − 0.164 − 0.126 
(-0.44) (-0.41) (-0.32) (-0.52) (-0.61) (-0.47) 

CEP − 0.162 0.0585** − 0.158 − 0.121 0.0553** − 0.118 
(-1.61) (2.50) (-1.60) (-1.21) (2.29) (-1.19) 

Financial Product Safety − 0.0289*** − 0.0705 − 0.0761 − 0.0319*** − 0.0846 − 0.0898 
(-2.63) (-1.01) (-1.13) (-3.06) (-1.26) (-1.36) 

EC − 0.194*** − 0.187*** − 0.197*** − 0.235*** − 0.243*** − 0.245*** 
(-3.84) (-3.70) (-3.87) (-3.37) (-3.55) (-3.53) 

SC 0.000656 − 0.00209 − 0.00559 0.0106 0.00780 0.00350 
(0.06) (-0.15) (-0.39) (0.80) (0.52) (0.22) 

CEP × EC 0.00531**  0.00514** 0.00429*  0.00413* 
(2.14)  (2.08) (1.74)  (1.68) 

Financial Product Safety × SC  0.000903 0.000995  0.00113 0.00121  
(0.64) (0.73)  (0.83) (0.91) 

ASSETS    − 0.0541 − 0.125 − 0.0756    
(-0.25) (-0.62) (-0.37) 

ETA    0.00468 0.00210 0.00357    
(0.19) (0.09) (0.15) 

NIM    − 0.190*** − 0.196*** − 0.191***    
(-2.66) (-2.93) (-2.77) 

Constant 3.611** 3.428* 4.122** 5.840 6.943* 6.898* 
(2.04) (1.77) (2.13) (1.57) (1.84) (1.81) 

No. Of observations 763 763 763 738 738 738 
No. Of groups 311 311 311 297 297 297 
No. Of instruments 15 15 16 18 18 19 

t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01. 
Note: NPL, the dependent variable, represents the log-odds transformation of non-performing loans, l.NPL represents the first lag of the dependent variable, NPL. CEP 
represents bank level environmental score, financial product safety is on bank level, EC represents country level environmental score and SC represents country level 
social score. ASSET represents the log of bank’s total assets. CEP × EC is interaction term for bank level and country level environmental scores. Financial Product 
Safety × SC is interaction term for bank level financial product safety and country level social scores. ETA represents equity to total assets ratio, NIM represents ratio of 
net interest income divided by total earning assets. 

Fig. 8. Financial product safety - country social score interaction (Table 8 
-Model 2). 

Fig. 9. Financial product safety - country social score interaction (Table 8 
-Model 3). 
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economic and political environment with a level playing field, it can 
play a significant role in the economy [69]. 

This study has potential limitations. ESG ratings are measured 
differently across rating agencies, and can therefore be an inconsistent 
measure of environmental and social performance. That leads to a 
divergence in ratings from the independent agencies that evaluate and 
assign ESG ratings to firms. Other sustainability ratings can be used in 
future research to check whether the differences in the rating method-
ologies affect the relationship between sustainability and bank stability. 
Additionally, this study uses NPL as a proxy of bank stability. However, a 
poor environmental and social performance may have a negative impact 
on bank stability that might not be captured by NPL ratio. For example, 
impact depositors may withdraw their money and close their accounts if 
the bank is engaged in an environmental scandal. This risk is not 
captured by NPL. Future research may use another proxy such as z score 
or capital buffer to capture other aspects of bank risks. Despite providing 
insights on the sustainability-bank stability nexus, this study does not 
provide the channel through which CEP has an impact on NPL. Another 
interesting venue for future research is to find out whether the results 
apply to different types of bank customers i.e., corporate versus retail. 
Further, this study could be extended by using a granger-causality test to 
study the link between social and environmental sustainability perfor-
mance and determinants of bank performance, and where data is 
available, include the governance aspect of sustainability performance. 
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