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Abstract
This paper analyses the impact of sustainability through ESG factors on the default 
risk. The sample consists of 990 non-financial firms in the Eurozone over the period 
2004–2020. The results show that ESG factors influence default risk, although this 
relationship could be influenced by the economic cycle. Also, the results highlight 
a significant interaction effect between firm size and ESG which affects default risk. 
Considering firm size by terciles, the evidence obtained shows that smaller and 
medium-sized firms have a positive net effect of a high ESG score on their default 
risk, while the opposite effect was found among larger firms.
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1 Introduction

The objective of this paper is to analyse the impact of sustainability on the default 
risk considering the non-financial business sector in the Eurozone. In this context, the 
analysis of the impact of sustainability on financial variables such as the default risk 
is relevant in order to motivate more and better adoption of sustainable practices and, 
at the same time, to consolidate this type of behaviour. Sustainability is considered 
through the ESG metric, which is an external, transparent and objective measure gen-
erated by third parties, accessible through the Refinitiv Eikon database, and which 
considers the performance, commitment and effectiveness of the sustainability prac-
tices developed by the company (Atif and Ali 2021).
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The default risk of a company significantly affects different stakeholders, e.g. 
investors, management and financial institutions. If this risk results in the failure 
of the company, the consequences can be very negative for these stakeholders. It is, 
therefore, important to analyse the factors that may determine or explain the default 
risk so that managers and policy makers can mitigate it.

Interest in models for identifying and predicting default risk has transcended aca-
demia, especially as a consequence of the proliferation of such situations, for exam-
ple, during periods of crisis such as the recent one generated by COVID-19. Indeed, 
corporate ratings of non-financial firms were particularly affected by the pandemic, 
experiencing a wave of downgrades that started in March 2020 and spiked in the 
third quarter of that year, coinciding with the second wave of COVID-19. This was 
accompanied by a significant increase in corporate bankruptcies in the EU27 (Euro-
pean Securities and Markets Authority (ESMA), 2021), which surpassed in 2020 the 
levels reached during the 2009 financial crisis (Serino et al. 2020).

Consequently, the study of the default risk has accentuated its importance as a 
business management tool, given that the social and economic well-being of vari-
ous groups is influenced by the company’s capacity to generate sufficient resources. 
However, “sufficiency is not enough”, i.e. the ability to generate wealth in a sus-
tainable way is a key issue in today’s environment. The new generations consider 
sustainability as a relevant factor in their purchasing and investment decisions so 
that sustainability is already beyond being conceived only as a legal framework of 
“obligatory” compliance, establishing itself in the collective social conscience. The 
year 2020 saw a marked increase in the demand for and analysis of sustainability-
related information for both investment and borrowing decisions. In this context, 
reference must inevitably be made to ESG (Environmental, Social and Governance) 
criteria, which involve considering the effect that the company’s activity has on the 
environment (Environmental), on society or the social environment (Social), and 
how it articulates its corporate governance (Governance) (Broadstock et al. 2021). It 
should be noted that the terms sustainability and ESG cannot be considered strictly 
synonymous. Sustainability refers to the result of implementing responsible actions 
and strategies in the company, while ESG encompasses the criteria for analysing 
and evaluating such actions (Vives 2021). In practice, however, the two terms tend 
to be used synonymously. This paper will adopt this approach for the purposes of 
synthesis.

ESG factors have become popular among companies because they are increas-
ingly valued by the market (Amel-Zadeh and Serafeim 2018). In fact, according 
to Georgeson’s ESG Investment Observatory, the pandemic situation generated by 
COVID-19 has accentuated the concern for these sustainability metrics at the level 
of companies and investors as well as at the level of society (Georgeson 2022). In 
this vein, the largest asset managers have encouraged this increased prominence by 
integrating ESG factors into their investment policies. For example, the asset man-
ager BlackRock asked companies in March 2020 to disclose corporate sustainabil-
ity information following the guidelines of the Sustainability Accounting Standards 
Board (SASB) and the Task Force on Climate-related Financial Disclosures (TCFD) 
(Comunicarseweb 2020).
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The contributions of this research are threefold. First, this paper analyses the 
impact of sustainability on default risk. This is a little evaluated and inconclusive 
aspect in previous empirical literature, and almost unexplored, to our knowledge, in 
the Eurozone. Most previous research has focused on the study of sustainability in 
relation to variables such as profitability and firm value, with less attention paid to the 
default risk until recently. Sustainability is not only a legal but also an economic and 
social imperative for all companies today, so assessing its impact on different finan-
cial dimensions such as default risk is very important. Thus, the second contribution 
of this research concerns the focus of analysis which is on Europe and, particularly, 
the Eurozone. The analysis of this market is particularly relevant if we take into 
account the wide differences that exist with respect to the United States (which is 
the market on which most of the literature has focused so far) in terms of the level of 
adoption and sustainability practices. European companies generally have a higher 
level of sustainability dissemination than their US counterparts (Hartman et al. 2007; 
Fernández, Romero & Ruiz, 2014; Cai et al. 2016). Likewise, the assessment of ESG 
dimensions also varies across markets: while environmental and social scores are 
higher in European companies (Peiró and Segarra 2013; Mondejar, Peiró & Segarra, 
2014; Segarra et al. 2016), governance scores are higher in the United States (Peiró 
and Segarra 2013). Part of these differences arise from the political, labour and cul-
tural systems of each market (Baldini et al. 2016) as well as the legal and regulatory 
framework applicable in each case.

The third and final contribution relates to the period of analysis. The time horizon 
in this research will consider a recent period of years which is 2004–2020, which 
allows us to consider both the stages prior to the current pandemic situation and, 
where appropriate, to validate whether the models developed to date to explain the 
default risk are still valid in the new economic environment, characterised by a high 
level of uncertainty and some volatility in the markets, and with the inclusion of sus-
tainability as a determinant.

The paper is organised in five sections. After this introduction, the second section 
presents the theoretical framework while the third section focuses on the empirical 
study, showing the sample, the methodology and the results obtained. Finally, section 
four identifies the main conclusions, and section five contains the bibliography.

2 Framework

The study of default risk has been an important and prolific line of research in scien-
tific production for several decades, which can be organised around three axes: con-
cept, methodology and determinants of default risk. Thus, there is no single definition 
of what a failed business is in the literature. Typically, a failed firm is associated with 
a firm that meets the legal requirements that verify a situation of actual or imminent 
financial insolvency. In relation to the methodology applied to identify and/or predict 
default risk, firstly, the pioneering work of Fitzpatrick (1932) and Smith and Winakor 
(1935) who applied univariate analysis and Beaver (1966) who proposed univari-
ate discriminant analysis should be highlighted. Subsequently, methodologies with a 
multivariate approach were applied. Altman (1968) presented the Z-score model, the 
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result of the application of the so-called multiple discriminant analysis methodology. 
At the end of the 1970s, Martin (1977) and Zmijewski (1984) proposed the use of 
logistic regression (logit and probit). In the 1990s, artificial intelligence techniques 
began to be applied, with the iterative or recursive partitioning algorithm, which 
allows results to be presented in the form of a binary decision tree, the rough sets 
methodology and neural networks (Serrano and Martín 1993). Finally, data envelop-
ment analysis and survival analysis have been applied (Vivel-Búa et al. 2019).

Focusing on the determinants of default risk, it should first be noted that there are 
two perspectives in the literature on the causes of business failure: deterministic and 
voluntaristic (Heracleous and Werres 2016). According to the deterministic perspec-
tive constituted by the classical industrial organisation and organisational ecology 
literature, there are exogenous factors that cannot be fully controlled by managers, 
influencing their responsiveness to changes in the environment and industry condi-
tions (Barro and Basso 2010; Fernandes and Artes 2016; Vivel-Búa and Lado-Sestayo 
2023). Thus, failure is due to the effect of these environmental factors (Vivel-Búa et 
al. 2019). The voluntarist perspective, on the other hand, is constituted by organ-
isational psychology and organisational studies, and argues that business failure is 
a consequence of managerial activity (Mellahi and Wilkinson 2004). It, therefore, 
emphasizes the importance of firm-level factors as a cause of failure. Most of the 
literature on business failure has focused on the debate whether the causes of failure 
can be explained by firm-level or industry-level factors (Vivel-Búa et al. 2018). How-
ever, recent research has shown that both factors can be relevant to provide a better 
explanation of the causes of failure, so an integrative approach is important (Vivel-
Búa and Lado-Sestayo 2023).

At the empirical level, previous studies have identified a wide range of variables 
that can be incorporated into the analysis as determinants of default risk, based more 
on statistical regularity than on economic reasoning. In general, the most commonly 
used variables refer to a broad set of ratios constructed from the company’s account-
ing information and which, in the opinion of the researchers, could indicate whether 
or not the business is performing adequately. The most popular ratios refer to profit-
ability, indebtedness, financial equilibrium and economic structure (Vivel-Búa et al. 
2018). However, previous literature has also highlighted that other factors related to 
internal management and the macroeconomic and social environment to which it has 
been subjected should be considered, including variables such as market data, the 
structure of demand, the degree of competitive rivalry, interest rates and unemploy-
ment rates, among others. Sustainability can also be considered in this set of vari-
ables, which, to date, has been little explored in the area of default risk, as discussed 
in more detail in the following section.

2.1 Sustainability as a determinant of default risk

There is an important strand of recent literature that has focused on assessing the 
impact of companies’ adoption of sustainability practices on their performance and/
or value (Park et al. 2017). Overall, the evidence is inconclusive. There are stud-
ies that find that sustainable behaviour in companies has a positive impact on their 
cash flows and reduces their cost of capital (Friede et al. 2015), because it improves 

1 3



Environmental, social, and governance perfomance and default risk in…

reputational image, mitigates risk and increases innovativeness (Vishwanathan et al. 
2019). However, there is also evidence of a neutral or non-significant effect (García 
et al. 2010) or even a negative effect (Zhao and Murrell 2016).

In the case of financial risk, the available literature is scarce, both at a general 
and sectoral level. There are studies that consider financial risk, concluding that sus-
tainability can influence its management (Sassen et al. 2016; Limkriangkrai, Koh & 
Durand, 2017), and even that its effect on risk can be heterogeneous, i.e., higher in 
times of crisis and lower in times of “stability” (Bouslah, Kryzanowski & M’Zali, 
2018; Broadstock et al. 2021).

Only a small group of fairly recent papers specifically analyse the relationship 
between sustainability and the default risk, focusing on the US non-financial market: 
Atif and Ali (2021), Habermann and Fischer (2021), Boubaker et al. (2020), Cooper 
and Uzun (2019), and Lin and Dong (2018). All found evidence of a negative rela-
tionship between the default risk and corporate sustainability, with the exception of 
Habermann and Fischer (2021). These authors found that, in a period of economic 
boom, first, sustainability seems to have no effect on the default risk, except for the 
governance factor where they find a negative relationship; second, increasing the 
level of sustainability, with the consequent consumption of resources by the firm, 
increases the default risk due to costs outweighing benefits. Atif and Ali (2021) spe-
cifically analyse the relationship between ESG disclosure and default risk, consider-
ing the life cycle of the firm. These authors conclude that sustainability reduces the 
default risk because it favours a reduction in the volatility of profitability and the cost 
of debt, although this is only corroborated in companies that are in mature stages.

Once there is evidence of a mostly negative relationship between sustainability 
and the default risk, it is important to identify the theoretical underpinnings that could 
explain this link. Thus, the stakeholder theory (Freeman 1984) can be used. Accord-
ing to this theoretical approach, long-term business viability depends on good stake-
holder relationships with each other and with the company, defined as any individual 
or group of individuals who can affect or be affected by the achievement of business 
objectives. Adopting a high degree of sustainability in the company’s activity helps 
the company to improve its reputational image, creating a long-term link not only 
with the stakeholders with whom it relates directly, but also with society. In this way, 
the company can capitalise on the benefits of its “sustainable” activity in other strate-
gies such as, for example, managing its financial risk, offsetting the costs involved 
in implementing sustainability, and leading to a reduction in its default risk. Along 
these lines, according to Atif and Ali (2021), there are three channels through which 
sustainability can contribute to reducing the default risk:

 ● Sustainability has a positive impact on profitability as a result of an improvement 
in the value of the company. Brand image, customer satisfaction and customer 
loyalty are increased in companies with high levels of sustainability, generating a 
positive impact on their profitability. According to previous literature on business 
failure, there is a negative relationship between performance and default risk, 
hence sustainability contributes to reducing the default risk.

 ● Sustainability reduces the volatility of performance or cash flow due, on the one 
hand, to the positive reputational image it generates of the company itself and, on 
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the other hand, to the good relationship it contributes to having with all actors in 
the financial markets. Sustainability contributes to a higher level of loyalty and 
trust between the company and its stakeholders, even in the face of critical situ-
ations or negative events (Godfrey et al. 2009). More stable performance lowers 
potential default and improves access to resources in the market, reducing the 
default risk.

 ● Sustainability reduces agency costs and information asymmetries (Cormier et al. 
2010; Rossi and Harjoto 2020). Investors evaluate the company on the basis of 
the information it generates, both financial and non-financial. Disclosure of sus-
tainability information contributes to a higher level of confidence, contributing 
to a higher level of trust and loyalty between investors and the firm (Atif and Ali 
2021). Empirical evidence in previous literature has shown that this symmetry 
favours the availability of resources through borrowing and/or lower costs of 
borrowing (Atif and Ali 2021; Cheng et al. 2014; Cormier et al. 2011). Accord-
ing to Vivel-Búa et al. (2018), this availability of resources in better or easier 
conditions reduces the risk of failure. However, Habermann and Fischer (2021) 
indicate that agency theory as a justification for the relationship between default 
risk and sustainability is not helpful when considering the business cycle, i.e. 
prosperity versus crisis. This is in line with the evidence they found for the US, 
with the absence of a negative impact of sustainability on the default risk in good 
economic times, only existing in periods of crisis.

In summary, according to this theoretical framework, the first hypothesis to be tested 
in this research is as follows:

H1: Sustainability is negatively related to the default risk.
According to Habermann and Fischer (2021), the positive effect of sustainability 

on profitability is diluted over time and, by extension, also on the default risk. This 
approach is in line with institutional theory, which emphasizes the social dimen-
sion of firms, and establishes that their organisational structure is conditioned by 
internal and external factors in such a way that those belonging to the same field 
tend to resemble each other more and more as time goes by (Hannan and Freeman 
1984). This isomorphism is related to three factors. First, pressure from the environ-
ment which, for example, through legislation, can contribute to business standardisa-
tion. Second, inertia and convergence to success, i.e. imitating successful companies, 
legitimising and generalising their patterns of action. Third, the regulatory frame-
work at the level of training and professional practice of managers which generates 
similar “forms and styles” of action. In short, this theory establishes that companies 
converge with the patterns that characterise their environment, in such a way that, 
within the same area, they are homogenised at a structural and operational level. In 
this line, Brower and Dacin (2020) found that, in the period 1991–2008, US compa-
nies that adopted sustainability practices earlier generated a greater positive effect on 
their profitability and value than those that adopted them later, although over time the 
impact was diluted.

Finally, Habermann and Fischer (2021) also underline that sustainability can be 
conceived as a hypocritical behaviour in the company to only obtain short-term prof-
its, which would increase the default risk in the medium and long term. Therefore, 
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it is also important to consider the particularities of the time horizon being assessed. 
Internal stakeholders, e.g. employees, and external stakeholders, e.g. investors, may 
perceive dissonance between what the company claims to do in terms of sustainabil-
ity and what it actually does (Carlos & Lewis, 2018). This would lead to a “punish-
ment” for the company, which would erode its value and, by extension, increase its 
default risk.

Consequently, the second hypothesis to be tested in this investigation is:
H2: The impact of sustainability on default risk is different depending on the eco-

nomic cycle.
In conclusion, and as a summary of this section, it can be stated that, while recog-

nising the importance of sustainability in business activity, there is a line of academic 
literature that is still unexplored, at least sufficiently, and whose results are not con-
clusive regarding the impact of this variable on the default risk. This research aims 
to contribute to its development by analysing the non-financial and listed corporate 
sector in the Eurozone, testing the two hypotheses indicated above.

2.2 Sustainability in european corporate finance

As mentioned in previous sections, the present article assesses the effect of sustain-
ability, proxied by ESG factors, on the default risk faced by European non-financial 
listed companies. In this section, two relevant questions in this regard are tackled: (1) 
What are the European regulations on corporate sustainability disclosure? (2) Given 
that most research has focused on non-financial U.S. companies, why do we consider 
it is worth analysing the specific case of European firms separately?

In relation to the first question, there are several international standards for the 
preparation and disclosure of non-financial sustainability information, and many ini-
tiatives are underway. Thus, the need to harmonise these standards has been expressed 
in different contexts, both at corporate and institutional level, and important efforts 
are currently being made. The independent international organisation known as the 
Global Reporting Initiative (GRI), a pioneer in promoting the disclosure of infor-
mation on sustainability, joined forces in 2013 with the Carbon Disclosure Project 
(CDP), a benchmark organisation in terms of climate data, to align the parameters 
they consider in their reports. Subsequently, in 2019, the Corporate Reporting Dia-
logue was created, where the main providers of standards are represented in order 
to encourage a discussion in the interests of harmonisation. More recently, in mid-
2021, the International Integrated Reporting Council (IIRC) and the Sustainability 
Accounting Standards Board (SASB) merged to form the Value Reporting Founda-
tion (VRF). Also, at the end of 2021, the IFRS Foundation (International Financial 
Reporting Standard Foundation), a benchmark organisation dedicated to the devel-
opment of international financial and non-financial reporting standards, announced 
the creation of a new board called the International Sustainability Standards Board 
(ISSB). This board will aim to develop a global platform for sustainability reporting 
standards, where the initiatives of the Climate Disclosure Standards Board (CDSB) 
and the VRF will be integrated in a coordinated manner. In September 2020, Measur-
ing Stakeholder Capitalism Towards Common Metrics and Consistent Reporting of 
Sustainable Value Creation was published by the Big Four, i.e. the world’s largest 
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consulting and accounting/auditing firms Deloitte, Ernest Young, KPMG and Price-
waterhouseCoopers. They propose a metric based on four pillars: people, planet, 
prosperity and governance. In the opinion of the international metrics issuing bodies, 
this proposal integrates many of the indicators already proposed by them and used 
to date.

Focusing on Europe, it should be noted that the European Union (EU) published 
the Non-Financial Reporting Directive (NFRD) in 2014, which indicates what infor-
mation on sustainability should be published, not representing a standard per se but 
accepting others developed by third parties. In this way, the aim was to promote the 
application of these metrics in Europe by making them mandatory. At the beginning 
of 2020, the EU decided to review this directive, creating a working group led by 
the European Financial Reporting Advisory Group (EFRAG). Its objective with this 
review is to define a set of recommendations on the sustainability standards to be 
used in the publication of information with the intention of regulating them in the 
future.

Regarding the second question, the main reason why the study of the European 
case deserves particular attention relies on the fact that there are remarkable differ-
ences in terms of sustainability adoption and practices between both major markets. 
Therefore, the impact of sustainability on default risk may also vary geographically. 
While European companies hold the leadership in the dissemination of sustainability 
and they are all equally committed to reporting on this subject, their North American 
counterparts generally show a lower degree of disclosure and they are less systematic 
in the dissemination of this information (Hartman et al. 2007; Fernández, Romero & 
Ruiz, 2014; Cai et al. 2016).

Not only the overall degree of corporate sustainability disclosure differs among 
markets, but also the most valued ESG dimensions and the specific practices imple-
mented in each of them. Actually, environmental scores, and, therefore, the level 
of corporate disclosure regarding environmental activities, are significantly higher 
in European countries than in the U.S. (Peiró and Segarra 2013; Mondéjar, Peiró 
& Segarra, 2014; Segarra et al. 2016). These ratings follow a clear upward trend 
in Europe, while their increase is less pronounced in the U.S (Peiró and Segarra 
2013). There are two factors that may be underpinning these results: (1) the signifi-
cant prevalence of public concern on climate change issues in Europe as compared to 
the U.S (Pew Research Centre 2013; Gallego et al. 2017); and (2) the higher degree 
of regulation and commitment regarding greenhouse emissions, waste, recycle prac-
tices and eco-innovations promulgated in Europe (Peiró and Segarra 2013; Segarra 
et al. 2011, 2012).

Concerning the social dimension of ESG, European companies also show on 
average significantly higher scores as compared to those located in the U.S. Social 
responsibility has increased in Europe, while North America remains in a static posi-
tion in this dimension (Peiró and Segarra 2013). As for the Corporate Governance 
component, the situation reverses. North American companies show higher scores, 
(Peiró and Segarra 2013). All these findings are in line with the results found by Kai-
ser (2020), who highlighted that European companies show on average higher scores 
in the environmental and social dimensions as opposed to the corporate governance 
component. The exact opposite happens in the U.S.
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From the above statements, it is clear that there are remarkable differences in terms 
of ESG adoption and disclosure between Europe and North America, but where do 
these differences come from? Research has shown that country-level characteristics 
play a relevant role. In fact, the political, labour and cultural systems significantly 
affect companies’ ESG dissemination practices (Baldini et al. 2016). The lower har-
mony scores of the U.S. in contrast to Europe may partially explain its lower income 
adjusted country-median corporate social performance values (Cai et al. 2016). 
Another factor affecting corporate sustainability reporting is the regulatory frame-
work. Europe has a higher level of regulation concerning sustainability dissemination 
practices than the U.S. Concretely, the previously mentioned Directive 2014/95/EU 
(of 22 October 2014) (Camilleri 2015; Coluccia et al. 2018; La Torre et al. 2018; Gar-
cía 2021), also known as the Non-Financial Reporting Directive (NFRD), determines 
the non-financial and diversity information that must be disclosed by certain large 
firms. (Corporate sustainability reporting, 2021). For its part, even though the U.S. 
signed guidelines of the OECD covering issues such as human rights, corruption, 
labour standards, the environment and other topics related to corporate behaviour 
(Hartman et al. 2007), it will not be until 2023 that the Securities exchange com-
mission (SEC) will require publicly listed companies to submit, in addition to their 
Annual Reports, their Sustainability Reports (Cruz 2021).

Differences in terms of investors and consumers’ preferences also play an impor-
tant role in explaining ESG disclosure. Evidence found by Amel-Zadeh and Serafeim 
(2018) shows that investors are more ESG aware in Europe than in the U.S., as they 
believe more strongly that engaging with firms can bring changes in the corporate 
sector concerned with ESG issues. In line with these conclusions, Duuren, Plantinga, 
& Scholtens (2016) argue that U.S.-based portfolio managers are sceptical about 
the benefits of responsible investing, whereas Europeans are more optimistic. These 
authors also highlight that most U.S.-based managers attach a lower weight to envi-
ronmental and social factors, whereas they attach a high weight to the corporate gov-
ernance component, as European investors. As for consumers’ preferences, research 
shows that European consumers are more willing than U.S. customers to support 
responsible businesses, as they are more concerned with the fact that legal and ethi-
cal standards are conformed. For their part, U.S. consumers value more corporate 
economic responsibilities (economic performance of the firm) (Maignan 2001).

3 Empirical analysis

3.1 Sample and variables

The sample considers all non-financial and listed companies in the Eurozone that 
score on the ESG metric, available in the Refinitiv Eikon database, and over the 
period 2004–2020. To avoid the influence of outliers, the procedure established by 
Billor et al. (2000) defined as blocked adaptive computationally efficient outlier 
nominators was performed. 60 observations out of the 7,050 initially identified were 
detected as potential outliers and were eliminated. Consequently, the final sample 
consists of 6,990 observations (990 firms) over the whole period.
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The default risk is measured through the dependent variable Altman Z-score 
(Z-SCORE), that is a very popular measure in previous empirical research (Vivel-
Búa et al. 2018). A higher Altman Z-score implies lower default risk. Specifically, if 
a firm obtains a score below 1.88 it indicates that it is close to bankruptcy, while if 
the value is above 2.99 it is less likely. A score in the range 1.88–2.99 is considered a 
questionable business situation. According to Habermann and Fischer (2021), using 
the Z-SCORE as a proxy for default risk has two advantages. First, it is a proxy that 
previous researchers have demonstrated its high accuracy and quality in predicting 
default risk (Altman et al. 2016); second, it facilitates the construction of a large and 
robust sample since it is a variable available for almost all listed companies.

Focusing on sustainability-related variables, this paper uses Refinitiv ESG scores 
available in the Refinitiv Eikon database. Compared to other ratings, Refinitiv ESG 
scores are less prone to selection bias and perform better in terms of variability and 
distribution (Habermann and Fischer 2021). Moreover, these scores cover 80% 
of global market capitalization and are based on publicly reported company data. 
All data is controlled and verified ensuring its standardization, comparability and 
reliability.

Refinitiv ESG score is constructed considering ten categories grouped into three 
dimensions: Environment, Social, and Governance (Table 1). It should be noted that 
these dimensions were considered in the empirical study at the aggregate level (ESG) 
and individually (E_SCORE, S_SCORE, G_SCORE). The scores are provided in the 
form of numbers ranging from 0 to 100. Therefore, the higher the value of the score, 
the better the company’s position in terms of sustainability. The environmental score 
refers to the company’s impact on the natural environment, including air, land and 
water, and considering entire ecosystems. The social score considers the company’s 
ability to build trust and loyalty with its staff, customers, and society using best man-
agement practices. Finally, the governance score measures a company’s systems and 
processes that ensure that its board members and executives act in the best long-term 
interests of its shareholders.

Finally, as control variables, we use a set of variables presented in Table 2, which 
were selected according to previous literature (Atif and Ali 2021) and were available 
in the Refinitiv Eikon database. Thus, with respect to size, Rommer (2005) refers 
to the liability of smallness to indicate that larger firms are more likely not to fail 
because, compared to small firms, they have production levels close to the minimum 
efficient volume in their sector of activity. Moreover, these firms have a higher level 
of diversification of activity, which acts as a hedge against risk in negative economic 
cycles. Finally, they have easier access to financial resources, tax benefits and quali-
fied personnel. Consequently, the expected relationship between size and distance to 
default is positive.

In relation to profitability, this refers to the firm’s ability to generate profits in 
such a way that this availability of resources positively influences the distance to 
default. According to Esteve-Pérez and Mañez-Castillejo (2008), high profitability 
can also be a sign of greater efficiency and a better positioning of the firm in the 
market, both contributing to increase the distance to default. Liquidity, on the other 
hand, refers to the firm’s ability to meet its short-term debts and was already used in 
the first studies on default risk, being significant (Altman 1968; Ohlson 1980; Zmi-
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Table 1 Refinitiv ESG scores: categories, indicators and weightings
Categories Number

indicators
Weighting Expected sign with 

respect to Altman 
Z-Score

Source 
of data

ENVIRONMENT
(E_SCORE)

+ Refinitiv 
Eikon 
database

Use of resources 20 11%
Emissions 22 12%
Innovation 19 11%

SOCIAL
(S_SCORE)

+ Refinitiv 
Eikon 
database

Workers 29 16%
Human rights 8 4.5%
Community 14 8%
Responsibility at 
product level

12 7%

GOVERNANCE
(G_SCORE)

+ Refinitiv 
Eikon 
database

Management 34 19%
Shareholders 12 7%
CSR Strategy
(Corporate Social 
Responsibility)

8 4.5%

Note: this table presents the Refinitiv ESG score considering ten categories grouped into three 
dimensions: Environment, Social, and Governance. Habermann and Fischer (2021) also used these 
variables from Eikon database. Other authors who also assessed the impact of ESG scores on default 
risk used other databases. For example, Atif and Ali (2021) used ESG disclosure scores and company 
characteristics from Bloomberg, Boubaker et al. (2020) considered the MSCI ESG Ratings and Asset4 
databases, and Lin and Dong (2018) studied the MSCI Environment, Social, Government STATS 
research database

Table 2 Control variables
Variables Label Definition Expected 

sign with 
respect to 
Z-SCORE

Source
of data

Previous 
studies that 
have used 
the variable

Size SIZE Total active logarithm + Refinitiv 
Eikon 
database

Habermann 
and Fischer 
(2021)
Atif and Ali 
(2021)
Boubaker et 
al. (2020)
Lin and 
Dong 
(2018)

Profitability ROA ROA (return on as-
sets) in percentage

+

Liquidity LIQUIDITY Current assets / cur-
rent liabilities

+

Indebtedness DEBT Total liabilities / total 
assets in percentage

Price to book MARKET Price to book value 
per share

+

Note: this table identifies the control variables that are used in the empirical analysis
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jewski 1984). Since then, liquidity has been included in almost all research that has 
analysed this aspect. The reason for considering it as a relevant variable is that many 
firms with liquidity problems subsequently go bankrupt, even if they are profitable 
from an operational point of view. Shapiro and Titman (1985) argue that failure to 
meet financial obligations due to liquidity problems eventually leads to insolvency 
situations with associated transaction costs. The indebtedness or financial structure 
of the firm is another popular variable in the previous literature on business failure, 
since it refers to long-term solvency and thus the ability to meet long-term liabilities, 
expecting a negative relationship with the distance to default. Finally, this empiri-
cal study considers the variable Price to Book which contributes to consider market 
information, and not only that of an accounting nature as in the previous variables. 
This variable is a proxy for growth opportunities so that a positive relationship with 
the distance to default is expected.

3.2 Descriptive analysis

Table 3 shows the descriptive statistics of the dependent variable (Z-SCORE) and the 
independent variables of the model. The mean value of the ESG variable is 52.338 
with respect to a maximum value of 100. Considering the three ESG pillars, the high-
est mean value is found in the S_SCORE variable (55.705), which corresponds to the 
company, while the other two pillars, E_SCORE and G_SCORE, present very similar 
mean values and are close to 50. The average company has a size of 15,613 million 
euros and good financial health according to its average level of liquidity and profit-
ability. Also, the average indebtedness is around 62.041 of its assets.

If we analyse the correlation matrix between the independent variables (Table 4), 
we observe that the ESG variable and the variable related to the three pillars (E_
SCORE, S_SCORE, G_SCORE) are highly significantly correlated with size. This 
may influence the empirical study, i.e. the significance of the coefficients of these 
variables. For this reason, we have estimated the variance inflation factor (VIF) of a 
linear regression model for each of the proxy variables of the ESG scores. The results 
obtained confirm that there is no redundant information and therefore multicollinear-
ity does not affect the significance of the coefficients.

3.3 Methodology

The methodology applied consists of estimating dynamic panel data models using 
the generalised method of moments (GMM). Specifically, these models are dynamic 
because they include lags of the explained variable (Arellano and Bond 1991). Thus, 
the results obtained are robust to unobservable heterogeneity and possible endoge-
neity problems (Arellano and Bover 1995; Arellano 2003). Moreover, these models 
reduce the effects of multicollinearity and improve the efficiency of the estimates 
(Baltagi 2015), compared to other GMM estimators such as the one proposed by 
Anderson and Hsiao (1982). It should also be noted that this methodology is espe-
cially designed for analysis with a large number of firms in a short time period and 
where the independent variables are not strictly exogenous, but are correlated with 
the errors, as in this research (Roodman 2009a, b).
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The expression of the model to be estimated is:

 yit = αyi,tt−1 + x′itβ + εit

 εit = ui + vit

 E (ui) = E (vit) = E (ui, vit) = 0

Where i represents firm and t represents each year.
It has been decided to use a two-stage estimate because it is more asymptotic 

efficient than one step using the covariance matrix Windmeijer’s finite-sample cor-
rection for the two-step covariance matrix (Windmeijer 2005). To avoid problems of 

Table 3 Descriptive statistics (2004–2020)
Variable N Mean

(SD)
Min
Max

Percentile
25
50
75

Z-SCORE 6990 2.763
(2.564)

-6.113
30.963

1.347
2.161
3.289

ESG 6990 52.338
(20.796)

1.041
94.519

36.188
53.747
69.165

E_SCORE 6977 49.581
(28.314)

0.000
99.179

27.273
52.486
73.780

S_SCORE 6977 55.705
(24.310)

0.265
98.628

37.067
57.383
76.529

G_SCORE 6982 49.454
(22.291)

0.825
98.273

31.868
49.348
67.460

SIZE (in million €) 6990 15,613
(33,284)

5.980
497,114

1859
4801
13,374

LIQUIDITY 6990 1.501
(1.018)

0.080
13.066

0.962
1.275
1.730

DEBT 6990 62.041
(16.548)

1.660
99.979

51.746
63.017
74.056

ROA 6990 4.249
(7.598)

-81.433
60.340

1.656
4.102
7.067

MARKET 6990 2.936
(3.480)

0.000
48.608

1.167
1.974
3.370

Note: this table presents the descriptive statistics in the sample. N is the number of observations. SD 
refers to the standard deviation. Min and Max are the minimum and maximum values, respectively. The 
variable SIZE appears in the table without logarithmic transformation
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over-identification, one instrument for each variable and lag distance was considered 
(Arellano and Bover 1995).

Since it is difficult to find good contemporaneous instrumental variables because 
of the correlation with the disturbance, the lags of the variables are used. This selec-
tion of instrumental variables based on the orthogonal conditions that exist between 
the lags of the explanatory variables improves the estimation efficiency with respect 
to other GMM estimators such as the estimator proposed by Anderson and Hsiao 
(1982). To keep sample size and the lagged dependent variable in the model, the 
instruments were considered from 2003 instead of 2004. The Sargan test and the 
Hansen test have been carried out as a way of testing for possible specification prob-
lems. To analyse the existence of first and second order autocorrelation, the Arellano 
and Bond (1991) test is used, so the absence of autocorrelation of order 1 or the 
presence of autocorrelation of order 2 points potential misspecification errors in the 

Table 4 Correlation matrix
Z-SCORE ESG E_SCORE S_

SCORE
G_
SCORE

LN_
SIZE

LI-
QUID-
ITY

DEBT ROA MAR-
KET

Z-
SCORE

1

ESG -0.137 1
E_
SCORE

-0.181 0.865 1

S_
SCORE

-0.096 0.902 0.729 1

G_
SCORE

-0.074 0.662 0.370 0.406 1

LN_
SIZE

-0.341 0.547 0.547 0.455 0.346 1

LI-
QUID-
ITY

0.410 -
0.147

-0.199 -0.111 -0.061 -
0.295

1

DEBT -0.556 0.149 0.179 0.124 0.045 0.342 -0.484 1
ROA 0.479 -

0.049
-0.043 -0.037 -0.025 -

0.044
-0.018 -0.228 1

MAR-
KET

0.471 -
0.110

-0.153 -0.074 -0.063 -
0.113

0.047 0.047 0.318 1

VIF Z-
Score/
ESG

1.402 1.691 1.348 1.599 1.309 1.295

VIF Z-
Score/E

1.383 1.624 1.354 1.597 1.305 1.290

VIF Z-
Score/S

1.263 1.547 1.350 1.600 1.307 1.297

VIF Z-
Score/G

1.124 1.396 1.350 1.608 1.306 1.124

Note: this table shows the correlation matrix of variables. The variable SIZE is included with logarithmic 
transformation (LN_SIZE) in the econometric models, so it is also considered with this transformation 
in the correlation analysis. VIF values represent the Variance Inflation Factor of a linear regression 
model where Z-Score is the dependent variable, and ESG, E, S and G are included as predictors together 
with control variables.
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model. The regressors are considered strictly exogenous, with the exception of the 
lag variable. If first order autocorrelation is detected the model is estimated consid-
ering the regressor as not strictly exogenous, so the second and following lags are 
included as instruments, while if second order autocorrelation is detected the second 
lag of dependent variable is included in the model.

Finally, although the models are estimated for the overall study period, i.e. 2004–
2020, it should also be noted that three sub-periods are considered in order to assess 
the robustness of the results and to consider three different socio-economic environ-
ments: 2004–2007 (pre-crisis), 2008–2012 (crisis), 2013–2019 (post-crisis). The first 
sub-period (2004–2007) was marked by the economic boom. The Gross Domestic 
Product (GDP), which is the most widely used indicator to measure economic activ-
ity, grew at an annual rate of between 1% and 4% in the European Union during these 
years. In the second sub-period (2008–2012), the European economy was hit hard by 
the financial crisis, with GDP falling by more than 4% in 2009 and again in 2012. The 
last sub-period of analysis (2013–2019) was marked by gradual economic recovery, 
with annual GDP growth rates close to 2%. Although some European countries were 
affected to a greater extent, it is possible to state that, in general, a similar pattern was 
observed for the Eurozone as a whole (Eurostat 2021). The year 2020 is not included 
in the time division by sub-periods because the SARS-CoV pandemic started in that 
year and has lasted until today, which could distort the characterisation of this sub-
period as a time of economic recovery after the 2008 crises.

Finally, due to the high linear correlation identified in the descriptive analysis 
between the ESG and SIZE variables, the empirical study has considered the inclu-
sion of an interaction term to isolate the individual and joint effect between both 
variables.

3.4 Results

Tables 5, 6, 7 and 8 show the results obtained considering the Z-SCORE as the 
dependent variable, and sustainability measured through the ESG score both at the 
aggregate level (Table 5) and individually for each pillar (Tables 6, 7 and 8). The 
first estimate (GLOBAL) was made for the total time period, i.e. 2004–2020, and the 
other three estimates considering the three sub-periods, 2004–2007 (PRE-CRISIS), 
2008–2012 (CRISIS) and 2013–2019 (POST-CRISIS).

The results obtained in Table 5 indicate that the default risk and sustainability are 
negatively related, i.e. the higher the ESG variable of the company, the higher its 
Z-SCORE. This, therefore, confirms H1. This evidence is also found for US compa-
nies by other authors such as Atif and Ali (2021), Boubaker et al. (2020), Cooper and 
Uzun (2019), and Lin and Dong (2018). However, this result does not hold for the 
PRE-CRISIS sub-period in the estimated models for the Environment (Table 6) and 
Governance pillars (Table 8) where no significant relationship is found between both 
variables (Z-SCORE and ESG). This relationship between these variables is only 
significant in the model estimated for the social pillar during the PRE-CRISIS period. 
This could be related to the popularity of Corporate Social Responsibility (CSR) in 
companies in those years, i.e. the social dimension of their activity, and ESG criteria 
were not yet part of corporate plans. In fact, at the European level, Shahrour et al. 
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(2021) found that CSR mitigates the probability of default in the Eurozone, espe-
cially during periods of crisis, which reinforces the evidence obtained in this research 
also focused on the European market but considering such a popular and valued 
metric in the financial environment as the ESG Score from Refinitiv Eikon database.

Table 7 Dynamic models: default risk (Z-SCORE) and social score
GLOBAL PRE-CRISIS CRISIS POST-CRISIS
2004–2020 2004–2007 2008–2012 2013–2019

LAG1 0.316** 0.589*** 0.282 0.320
(0.139) (0.118) (0.194) (0.310)

LAG2 -0.053
(0.165)

S_SCORE 0.070*** 0.059* 0.063** 0.064**
(0.019) (0.032) (0.027) (0.030)

SIZE 0.144*** 0.183*** 0.118*** 0.141**
(0.027) (0.041) (0.029) (0.057)

ESG*SIZE -0.003*** -0.003** -0.003** -0.003**
(0.001) (0.001) (0.001) (0.001)

LIQUIDITY 0.268*** -0.147 0.328*** 0.433**
(0.068) (0.127) (0.081) (0.202)

DEBT -0.045*** -0.053*** -0.034*** -0.046**
(0.008) (0.011) (0.006) (0.018)

ROA 0.046*** 0.032 0.048*** 0.031**
(0.007) (0.020) (0.008) (0.013)

MARKET 0.218*** 0.150*** 0.258*** 0.240**
(0.046) (0.039) (0.069) (0.103)

YEAR DUMMIES YES YES YES YES
Observations 6072 888 1516 2891
No. of instruments 40 70 19 29
AR1 -2.953 -1.809 -1.663 -1.713
AR1 (p-value) 0.00315 0.0705 0.0963 0.0867
AR2 -0.941 1.096 -0.649 0.217
AR2 (p-value) 0.347 0.273 0.517 0.828
Hansen-J 15.64 62.05 4.972 16.08
Hansen-J (p-value) 0.479 0.368 0.547 0.377
Notes: this table shows the results obtained considering the Z-SCORE as the dependent variable, and 
sustainability measured through the ESG score considering only the social pillar. Coef represents the 
beta coefficients of the independent variables, while Error Std represents the standard errors robust to 
heteroscedasticity following the method proposed by Windmeijer (2005). The dependent variable is the 
Z-Score. Firm-specific unobservable characteristics are considered through the lag of the dependent 
variable. Wald (χ2)  is a test of joint nullity of the estimated parameters. Sargan test is a test of over-
identification of restrictions, asymptotically distributed as a χ2whose null hypothesis is the validity of 
the selected instruments. Hansen test is a test of over-identification of restrictions that allows to test for 
possible misspecification in the model, asymptotically distributed as a χ2 under the null hypothesis 
of no relationship between the instruments and the error terms. Arellano-Bond AR (1) and AR(2) is 
an autocorrelation test of order 1 and 2 respectively using residuals in differences, asymptotically 
distributed as an N(0, 1) and under the null hypothesis of no autocorrelation. No. of instruments refers 
to the number of instruments used in the system GMM. In the precrisis model the regressors were 
considered as not strictly exogenous because of significance of AR1 test. In the crisis model the second 
lag of dependent variable was included because of the significance of AR2 test. * Significant at 10% ** 
Significant at 5% *** Significant at 1%
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Consequently, it could be affirmed that the economic environment conditions the 
relationship between sustainability and the default risk but only when we consider 
sustainability individually through each of its three dimensions, confirming H2. This 
result would be in line with the evidence obtained by Habermann and Fischer (2021) 

Table 5 Dynamic models: default risk (Z-SCORE) and ESG score
GLOBAL PRE-CRISIS CRISIS POST-CRISIS
2004–2020 2004–2007 2008–2012 2013–2019

LAG1 0.322** 0.605*** 0.265 0.320
(0.139) (0.117) (0.192) (0.307)

LAG2 -0.056
(0.164)

ESG 0.073*** 0.069** 0.069** 0.068**
(0.020) (0.035) (0.031) (0.032)

SIZE 0.142*** 0.169*** 0.120*** 0.142**
(0.027) (0.043) (0.029) (0.058)

ESG*SIZE -0.003*** -0.003** -0.003** -0.003**
(0.001) (0.001) (0.001) (0.001)

LIQUIDITY 0.268*** -0.164 0.333*** 0.436**
(0.067) (0.114) (0.083) (0.198)

DEBT -0.045*** -0.050*** -0.035*** -0.046***
(0.008) (0.012) (0.006) (0.018)

ROA 0.046*** 0.031 0.050*** 0.032**
(0.006) (0.020) (0.008) (0.013)

MARKET 0.216*** 0.145*** 0.264*** 0.241**
(0.045) (0.035) (0.071) (0.101)

YEAR DUMMIES YES YES YES YES
Observations 6083 894 1521 2891
No. of instruments 40 70 19 29
AR1 -2.979 -1.885 -1.694 -1.735
AR1 (p-value) 0.00290 0.0594 0.0904 0.0828
AR2 -0.967 1.116 -0.644 0.199
AR2 (p-value) 0.334 0.264 0.519 0.842
Hansen-J 15.48 59.19 4.99 16.10
Hansen-J (p-value) 0.490 0.469 0.545 0.376
Notes: this table shows the results obtained considering the Z-SCORE as the dependent variable, 
and sustainability measured through the ESG score at the aggregate level. Coef represents the beta 
coefficients of the independent variables, while Error Std represents the standard errors robust to 
heteroscedasticity following the method proposed by Windmeijer (2005). The dependent variable is the 
Z-Score. Firm-specific unobservable characteristics are considered through the lag of the dependent 
variable. Wald (χ2)  is a test of joint nullity of the estimated parameters. Sargan test is a test of over-
identification of restrictions, asymptotically distributed as a χ2whose null hypothesis is the validity of 
the selected instruments. Hansen test is a test of over-identification of restrictions that allows to test for 
possible misspecification in the model, asymptotically distributed as a χ2 under the null hypothesis 
of no relationship between the instruments and the error terms. Arellano-Bond AR (1) and AR(2) is 
an autocorrelation test of order 1 and 2 respectively using residuals in differences, asymptotically 
distributed as an N(0, 1) and under the null hypothesis of no autocorrelation. No. of instruments refers 
to the number of instruments used in the system GMM. In the precrisis model the regressors were 
considered as not strictly exogenous because of significance of AR1 test. In the crisis model the second 
lag of dependent variable was included because of the significance of AR2 test. * Significant at 10% ** 
Significant at 5% *** Significant at 1%
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Table 6 Dynamic models: default risk (Z-SCORE) and Environment Score
GLOBAL PRE-CRISIS CRISIS POST-CRISIS
2004–2020 2004–2007 2008–2012 2013–2019

LAG1 0.335** 0.701*** 0.348*** 0.331
(0.133) (0.143) (0.059) (0.297)

LAG2 -0.040
(0.033)

E_SCORE 0.056*** -0.014 0.046*** 0.049**
(0.015) (0.061) (0.017) (0.025)

SIZE 0.141*** 0.125*** 0.157*** 0.143**
(0.026) (0.045) (0.019) (0.057)

ESG*SIZE -0.002*** 0.0005 -0.002*** -0.002*
(0.001) (0.002) (0.001) (0.001)

LIQUIDITY 0.277*** -0.047 0.028 0.456**
(0.069) (0.140) (0.112) (0.202)

DEBT -0.044*** -0.035*** -0.038*** -0.045***
(0.008) (0.013) (0.005) (0.017)

ROA 0.045*** 0.028 0.035** 0.031**
(0.006) (0.021) (0.016) (0.013)

MARKET 0.217*** 0.111*** 0.198*** 0.242**
(0.045) (0.040) (0.040) (0.101)

YEAR DUMMIES YES YES YES YES
Observations 6072 888 1516 2891
No. Of instruments 40 70 75 29
AR1 -3.101 -2.077 -3.015 -1.816
AR1 (p-value) 0.002 0.0378 0.0026 0.069
AR2 -0.944 0.746 -1.107 0.231
AR2 (p-value) 0.345 0.456 0.268 0.818
Hansen-J 15.03 66.48 51.94 16.27
Hansen-J (p-value) 0.522 0.235 0.815 0.364
Notes: this table shows the results obtained considering the Z-SCORE as the dependent variable, 
and sustainability measured through the ESG score considering only the environmental pillar. Coef 
represents the beta coefficients of the independent variables, while Error Std represents the standard 
errors robust to heteroscedasticity following the method proposed by Windmeijer (2005). The dependent 
variable is the Z-Score. Firm-specific unobservable characteristics are considered through the lag of the 
dependent variable. Wald (χ2)  is a test of joint nullity of the estimated parameters. Sargan test is a 
test of over-identification of restrictions, asymptotically distributed as a χ2whose null hypothesis is 
the validity of the selected instruments. Hansen test is a test of over-identification of restrictions that 
allows to test for possible misspecification in the model, asymptotically distributed as a χ2 under the 
null hypothesis of no relationship between the instruments and the error terms. Arellano-Bond AR 
(1) and AR(2) is an autocorrelation test of order 1 and 2 respectively using residuals in differences, 
asymptotically distributed as an N(0, 1) and under the null hypothesis of no autocorrelation. In the 
precrisis model the regressors were considered as not strictly exogenous because of significance of 
AR1 test. No. of instruments refers to the number of instruments used in the system GMM. In the 
crisis model the second lag of dependent variable was included because of the significance of AR2 
and the regressors were considered as not strictly exogenous because of significance of AR1 test and 
consequently one instrument for each variable and lag distance was considered in order to keep the 
number of instruments small (lower than 100 according to Roodman, 2009). * Significant at 10% ** 
Significant at 5% *** Significant at 1%
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in the US non-financial sector. As discussed in the Framework, these authors found 
that, in a period of economic stability or boom, sustainability does not contribute 
significantly to the default risk. Business investment in sustainability is likely to be 
higher in this favourable economic environment so that the costs they assume out-

Table 8 Dynamic models: default risk (Z-SCORE) and Governance Score
GLOBAL PRE-CRISIS CRISIS POST-CRISIS
2004–2020 2004–2007 2008–2012 2013–2019

LAG1 0.307** 0.596*** 0.244 0.305
(0.144) (0.115) (0.199) (0.309)

LAG2 -0.055
(0.164)

G_SCORE 0.066*** 0.027 0.062** 0.067*
(0.020) (0.035) (0.029) (0.035)

SIZE 0.150*** 0.166*** 0.131*** 0.153***
(0.028) (0.042) (0.034) (0.059)

ESG*SIZE -0.003*** -0.001 -0.003** -0.003*
(0.001) (0.001) (0.001) (0.002)

LIQUIDITY 0.269*** -0.106 0.335*** 0.433**
(0.068) (0.106) (0.087) (0.195)

DEBT -0.046*** -5.062*** -0.036*** -0.047***
(0.008) (1.209) (0.007) (0.018)

ROA 0.047*** 0.0378** 0.050*** 0.033**
(0.007) (0.018) (0.009) (0.013)

MARKET 0.219*** 0.148*** 0.271*** 0.244**
(0.046) (0.043) (0.077) (0.101)

YEAR DUMMIES YES YES YES YES
Observations 6075 890 1517 2891
No. of instruments 40 70 19 29
AR1 -2.886 -1.779 -1.703 -1.711
AR1 (p-value) 0.0039 0.0752 0.0886 0.087
AR2 -0.956 0.705 -0.604 0.171
AR2 (p-value) 0.339 0.481 0.546 0.864
Hansen-J 15.35 56.70 5.212 15.71
Hansen-J (p-value) 0.499 0.561 0.517 0.402
Notes: this table shows the results obtained considering the Z-SCORE as the dependent variable, and 
sustainability measured through the ESG score considering only the governance pillar. Coef represents 
the beta coefficients of the independent variables, while Error Std represents the standard errors robust 
to heteroscedasticity following the method proposed by Windmeijer (2005). The dependent variable is 
the Z-Score. Firm-specific unobservable characteristics are considered through the lag of the dependent 
variable. Wald (χ2)  is a test of joint nullity of the estimated parameters. Sargan test is a test of over-
identification of restrictions, asymptotically distributed as a χ2whose null hypothesis is the validity of 
the selected instruments. Hansen test is a test of over-identification of restrictions that allows to test for 
possible misspecification in the model, asymptotically distributed as a χ2 under the null hypothesis 
of no relationship between the instruments and the error terms. Arellano-Bond AR (1) and AR(2) is 
an autocorrelation test of order 1 and 2 respectively using residuals in differences, asymptotically 
distributed as an N(0, 1) and under the null hypothesis of no autocorrelation. No. of instruments refers 
to the number of instruments used in the system GMM. In the precrisis model the regressors were 
considered as not strictly exogenous because of significance of AR1 test. In the crisis model the second 
lag of dependent variable was included because of the significance of AR2 test. * Significant at 10% ** 
Significant at 5% *** Significant at 1%
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weigh the benefits they might gain in the short term. However, this should not dis-
courage investment in sustainability since, in times of economic instability or crisis, 
sustainability does contribute to a lower default risk, generating a break-even point 
with respect to costs (Boubaker et al. 2020; Cooper and Uzun 2019).

The interaction variable ESG*SIZE shows a negative sign, so the impact of an 
improvement in ESG score decreases with increasing firm size or vice versa (Table 5). 
That means that the marginal effect of increasing ESG score, or SIZE varies by the 
level of these variables. In fact, the marginal effect will be the value of the individual 
coefficient plus the value of the coefficient in the interaction term multiplied by the 
value of both variables. Consequently, the negative sign means that the net effect of 
increasing ESG Score or SIZE could change depending on the base level. In the next 
section, we explore the role of size and ESG investment in more detail.

Finally, with respect to the control variables, these present the expected sign and 
most of them are significant in both the GLOBAL model and in the estimations by 
sub-periods and by ESG pillar.

3.5 The role of firm size and ESG investment on the default risk

As a consequence of the relationship found between SIZE and ESG with respect to 
the default risk in the previous empirical analysis, this section studies them in greater 
depth and the joint impact of both variables on the Altman Z-Score. It should be 
noted that the results presented in this section refer to the GLOBAL model, although 
they are maintained when we consider the models estimated for each economic cycle 
(PRE-CRISIS, CRISIS and POST-CRISIS).

Figure 1 shows the impact of ESG and SIZE on the Z-SCORE considering differ-
ent ESG values and SIZE tertiles. To do so, the impact of ESG and SIZE on the entire 
data sample was estimated using the results of the GLOBAL model. The sample 
was then divided into ten categories according to ESG score, and into three groups 
according to SIZE. The median and interquartile range of impact was then estimated. 
The results show that, while smaller and medium-sized companies show a positive 
net effect of a high ESG score, the opposite is true for larger companies. Thus, higher 
ESG performance values have a negative net effect on default risk.

To further explore the relationship between ESG and SIZE, Fig. 2 shows a violin 
plot of both variables, representing the distribution of the sample as a function of the 
SIZE variable and considering different ESG scores. The results show that the highest 
ESG scores are concentrated in the largest companies, with an uneven distribution, 
and corroborating the positive correlation between both variables observed in the 
descriptive analysis. Thus, in the highest ESG scores it is very difficult to find smaller 
companies, which is particularly striking from 80 ESG points onwards.

Figure 3 shows the estimated impact on the Z-SCORE (Y-axis) of the variables 
SIZE (Z-axis) and ESG (X-axis) using the GLOBAL model and all observations 
used in the model estimation. The results indicate that an increase in ESG reduces the 
default risk, i.e. it increases the Z-SCORE for all firms except those with a very large 
size. It is worth mentioning that for very high ESG scores, the number of observa-
tions for smaller firms is practically non-existent. These results would indicate that 
the extra ESG investment effort of larger firms (SIZE) may not be rewarded by an 
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increase in their Z-SCORE. Therefore, above a certain SIZE, the company’s effort 
to improve its ESG score not only does not increase, but also reduces the distance to 
default.

Finally, all possible interaction results between the SIZE and ESG variables have 
been estimated using the GLOBAL model and the results are plotted in Fig. 4. Each 
line in the contour plot represents the same impact value on the Z-SCORE. It should 
be noted that some combinations have not been observed in the sample and could be 
totally atypical and unrealistic as, for example, no ESG values higher than 85 points 
have been observed for companies in the first quartile by size. However, Fig. 4 allows 

Fig. 2 Relationship between ESG scores and company size
Note: this figure represents the relationship between ESG scores and company size

 

Fig. 1 Impact of ESG and SIZE variables on the Z-SCORE variable considering different ESG values 
and SIZE tertiles
Note: this figure shows the Impact of ESG and SIZE variables on the Z-SCORE variable considering 
different ESG values and SIZE tertiles
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for further interpretation of the results obtained. Thus, it can be seen that, in general, 
an increase in ESG score increases the distance to default for the vast majority of 
companies. Focusing on the 20% of observations of larger firms (80th percentile), 
which are also those with higher ESG scores, the results seem to indicate the oppo-
site, i.e. that a decrease in their ESG score would lead to an increase in the Z-SCORE. 
In our view, the fact that companies have frontloaded their ESG investments or that 
they have institutional investors that demand a higher commitment to ESG criteria 
could justify why these companies choose to achieve higher ESG scores, i.e. invest 
more in sustainability, than what would be optimal according to the models and from 
a business default risk perspective.

Fig. 4 Contour plots of the impact on the Altman Z Score of the ESG score as a function of the SIZE
Note: this figure is a contour plots of the impact on the Altman Z Score of the ESG score as a function 
of the SIZE

 

Fig. 3 Relationship between 
the variables Z-SCORE, SIZE 
and ESG
Note: this figure shows the rela-
tionship between the variables 
Z-SCORE, SIZE and ESG
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4 Conclusions

The objective of this research has been to analyse the impact of ESG factors on the 
default risk considering the Eurozone and the period 2004–2020. The study of the 
sustainability-default risk binomial is relevant because it can contribute to a greater 
and better adoption of “sustainable” practices and, at the same time, consolidate this 
type of behaviour. However, to our knowledge, very few studies have analysed these 
variables jointly and, for the most part, they have referred to the US market.

The current pandemic has helped factors such as sustainability, digitalisation and 
operational flexibility, among others, which were already identified in companies’ 
strategic plans, to achieve greater prominence. Thus, their implementation and cor-
porate development has been accelerated, as they are more than necessary conditions 
for the recovery and positive evolution of companies, especially after the upturn in 
business bankruptcies generated by the recent COVID-19 pandemic.

Focusing on sustainability, ESG factors have become popular in recent years not 
only in the markets but also in society, with an increasing demand for this type of 
information in order to make investment and debt decisions. In fact, many investment 
funds have demanded and even required companies to publish this type of infor-
mation alongside their traditional economic and financial reports. Today, companies 
must not only be profitable, showing good financial health, but must also be commit-
ted to their environment, considering factors such as the environment, society and 
corporate governance.

The results obtained confirm that investment in sustainability reduces the default 
risk. However, this relationship could be influenced by the economic cycle when we 
consider each ESG pillar in isolation in the empirical analysis. Specifically, consider-
ing a period of economic and social stability such as 2004–2007, sustainability does 
not have a significant impact on default risk in the Environment and Governance pil-
lars. The negative relationship between sustainability and default risk is only main-
tained in the social pillar, perhaps due to the rise of CSR in those years when ESG 
criteria had not yet reached a notable popularity among companies. This is in line 
with the evidence obtained in the US market by Habermann and Fischer (2021). It 
is likely that the increased investment in sustainability that companies make during 
these economic boom periods generates a significant amount of costs that cannot 
pay off in the short term. However, as this research shows, in periods of crisis, there 
is a positive effect of this corporate commitment to sustainability as we find that the 
company’s sustainability score reduces the default risk.

Another relevant result found in this research is that the return on investment in 
sustainability is conditional on the size of the company. Specifically, the impact of 
an improvement in the ESG score decreases as the size of the firm increases. Thus, 
sustainability reduces the distance to default beyond a certain firm size. However, 
companies may decide to continue investing in sustainability for other reasons, such 
as access to institutional investors who make sustainability investment imperative, 
reduced cost of financing due to a certain sustainability score, etc. In this way, the 
higher default risk could be compensated by access to cheaper and/or higher volume 
resources.
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In summary, this research has contributed to identifying empirical evidence on 
the relationship between sustainability and default risk in the Eurozone over a recent 
and extended period of time. In doing so, it strengthens previous literature that has 
focused on the US despite the fact that there are notable differences between Euro-
pean and US companies in the implementation of sustainability practices and their 
disclosure. Moreover, it has not only been important to explore the situation in the 
Eurozone market, but also to underline that there are particularities that need to be 
taken into account in an empirical study of this nature. In particular, we refer to the 
economic cycle and the size of the company. In fact, as future lines of research, it 
would be interesting to study these variables in greater depth by extending the focus 
of analysis to SMEs and broadening the time horizon to include recent years after the 
pandemic. Moreover, it would also be interesting to further explore the role of firm 
age as previous literature has identified this variable as an important determinant of 
default risk. In fact, one limitation of this research is that it does not study the effect 
of this variable in depth because we did not have information for a large number of 
companies.

Finally, the results of this research have important implications. They contribute to 
assessing the potential of information and, consequently, of corporate sustainability 
performance for investment appraisal and, thus, facilitate the availability of resources 
for those companies with a better position, actual and potential, in this area. Indeed, 
from a creditor perspective, this research helps creditors to consider the sustainabil-
ity of potential borrowers in their credit analysis. At the policy level, the evidence 
obtained can facilitate actions that promote sustainable behaviour in companies and 
their information dissemination.
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