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Abstract
Financial sustainability is underrepresented in both the research on and practice of 
sustainability management and reporting. This article proposes a conceptual meas-
ure of financial sustainability and examines its association with capital market 
returns. The measure is positioned at the intersection of sustainability management, 
risk management and risk governance. Financial sustainability is regarded as a cru-
cial control parameter complementing shareholder value and can be viewed by risk-
averse investors as a secondary condition of investment decisions. It reduces refi-
nancing and insolvency risks, leading to risk-adjusted excess returns in an imperfect 
capital market with financing restrictions and insolvency costs. We propose meas-
uring a firm’s financial sustainability in terms of four conditions: (1) firm growth, 
(2) the company’s ability to survive, (3) an acceptable overall level of earnings risk 
exposure, and (4) an attractive earnings risk profile. We show that the application of 
a conditions-based investment strategy to European firms with high financial sus-
tainability (i.e., firms fulfilling all four conditions) over the period from July 1990 to 
June 2019 results in monthly excess returns of 0.39%. This portfolio’s risk is lower 
than the risk of market investment. We find that the excess returns increase when 
incrementally adding each of the four conditions to the investment strategy.
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1 Introduction

This article aims to develop a conceptual measure of financial sustainability, which 
represents a suitable assessment criterion for the purchase of company shares by 
long-term oriented, risk-averse economic subjects. We examine hypotheses on 
the relationship between this measure of financial sustainability and stock mar-
ket returns, in particular the hypothesis that higher financial sustainability leads to 
higher risk-adjusted equity returns. The measure is positioned at the intersection of 
sustainability management, risk management and risk governance.

Sustainability has become a widely accepted buzzword in both companies and 
society at large. However, sustainability is not perfunctory lip service. It has become 
the main objective of management, as evidenced—in most industrial countries—by 
corporate governance codes expressing “good governance”, despite implementation 
differences between countries (for an international overview see Wymeersch 2006).

A good example of this change in corporate objectives is the development, over 
time, of the German Corporate Governance Code (DCGC) that substitutes the pri-
mary target “to increase the sustainable value of the enterprise” with the much 
broader objective of “sustainable value creation”. This imperative replaces the 
shareholder orientation, present in the original DCGC, with a stakeholder orien-
tation. In the case of Germany—according to Sect.  161 (1) of the German Stock 
Corporation Act (AktG)—capital market-oriented companies must, in a statement 
of compliance, explain the extent to which they comply with or justify any devia-
tions from the recommendations of the DCGC (the “comply or explain” rule). This 
requirement effectively makes the DCGC legally binding. The legal implementation 
is different in other countries. For example, in the United States (US) and in Spain 
the corporate governance code is referred to in law and supervised by a govern-
ment body, more specifically by the securities market supervisor. In Germany, as in 
the Netherlands, company law contains an explicit reference to the governance code 
(Wymeersch 2006).

In methodological terms, the question arises how to measure “sustainable value 
creation” or, in general, “sustainability” as the new primary objective of the com-
pany. Scholarly research has been dealing with the concept of sustainability for dec-
ades: a term that refers to both a time dimension and a scope dimension (Günther 
et al. 2016). In respect of the time dimension, it is possible to differentiate between 
the ideas of intergenerational and intragenerational justice, presented in the report 
of the Brundtland Commission of the United Nations (UN). Accordingly, “sustain-
able development” must “ensure that it meets the needs of the present [generation] 
without compromising the ability of future generations to meet their own needs” 
(Brundtland Commission 1987, p. 41).

Furthermore, within any (but especially within a single) generation, economic 
activities must ensure that both organisations and individuals adequately address all 
three goals of what is referred to as the triple bottom line (TBL) (creating intra-
generational justice): social, ecological and economic (or financial) sustainability 
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(Elkington 2004). This constitutes the scope dimension of sustainability. These 
three sustainability goals are also referred to as the three pillars of sustainability or 
the 3Ps: people, planet and profit. The related umbrella terms of corporate social 
responsibility (CSR) and corporate social performance (CSP) cover the simultane-
ous management of the social and environmental pillars in particular, while the ESG 
concept (ecological, social, governance) not only captures environmental and social 
issues but also those of governance. Since it is noted that sustainability management 
and reporting seldom (if at all) consider economic (or financial) sustainability, this 
article focuses on financial sustainability. Furthermore, the focus is on the sustain-
ability perspectives of organisations and companies, and not on the macro-economic 
sustainability perspective of countries.

While economic sustainability covers all topics related to intergenerational and 
intragenerational economic considerations (with the goal of ensuring the long-term 
existence of the company)—including a wide range of different management func-
tions such as procurement, production, logistics and marketing—this article consid-
ers financial sustainability as dealing solely with the company’s long-term financial 
security as an important part of the overall goal of sustainability. When applying the 
basic idea of the Brundtland Commission on sustainable development (Brundtland 
Commission 1987) to financial sustainability, the proposal is that companies’ finan-
cial management must ensure present financial success without jeopardising future 
financial success, including the success of future generations (Günther and Günther 
2017, p. 5).

In addition to sustainability management, a measurement concept for financial 
sustainability is also important for risk management (Lenssen et al. 2014), especially 
for the strategic and holistic risk governance approach (Stein and Wiedemann 2016; 
Hiebl et al. 2018; Hiebl 2019). To date, risk management has been assessed in terms 
of its contribution to company value (e.g., Grace et al. 2015; McShane et al. 2011). 
However, company value only partially records risk management goals because it 
does not incorporate risk-limitation goals. The measure of financial sustainability, 
presented in this article, remedies this deficiency. Not only is it a common control 
parameter for risk and sustainability management, but it also suits empirical studies 
by expressing and proving the benefits of risk governance concepts.

In this article we propose a measurement concept for financial sustainability that 
is derived from the general understanding of the term. We assume long-term ori-
ented, risk-averse economic agents with an affinity towards sustainability and exam-
ine how high financial sustainability affects stock returns.

Our article makes a dual contribution to scholarly literature. Firstly, based on 
accounting and capital market measures, we develop and propose conditions to 
operationalise the ambiguous concept of financial sustainability as a formative con-
struct. We expand sustainability accounting and CSR literature—to date focused on 
social and environmental topics (see, e.g., the meta-analyses of Orlitzky et al. 2003; 
Wang et al. 2016; Lu and Taylor 2016)—by contributing to the operationalisation of 
economic and (especially) financial sustainability which, in ESG concepts, is viewed 
as part of governance. Furthermore, we develop conditions to capture and measure 
the overall objective of “sustainable value creation” as prescribed by regulations 
(i.e., by the DCGC). In more detail, we propose conditions to measure financial 
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sustainability: (1) a real growth of the firm that prevents its shrinkage or liquidation 
over time, (2) a significant probability of firm survival, (3) an adequate level of risk 
exposure by the firm, and (4) an attractive risk–return profile for the owners. These 
four conditions add to internal and external risk governance approaches as they align 
with existing approaches to rating, risk management, simulation, company valuation 
and management control. We therefore establish and develop a link between sus-
tainability and risk management. Thus, we expand financial sustainability literature 
(e.g., Gregory et  al. 2014; Gómez-Bezares et  al. 2017; Henock 2019; Zabolotnyy 
and Wasilewski 2019) by including a theory-driven selection of four conditions of 
financial sustainability despite the fact that a closed theory of “financial sustainabil-
ity” is missing so far. More specifically, we add earnings risk exposure and an attrac-
tive earnings risk profile as conditions, considering that the conditions of growth 
and insolvency risk have been mentioned and operationalised in prior literature, 
albeit in a different manner.

Secondly, we test the association between financial sustainability (FS) and stock 
returns and show that acting upon the suggested conditions results in abnormal 
future stock market returns. Thus, we expand the literature by analysing a long-term, 
cross-sectional, international sample of significant size and by associating our finan-
cial sustainability measure with an adequate outcome variable of future financial 
success. We show that an investment strategy which only invests in firms with high 
financial sustainability (i.e., firms fulfilling all four conditions)—representing 15 
European countries and covering the period from July 1990 to June 2019—results in 
a monthly return of 1.11%, i.e., 0.39% more than the market return. We furthermore 
find that the abnormal returns increase along with an increase in the number of con-
ditions included in the investment strategy. Robustness tests specifically show that 
FS best explains stock market returns (and not just real earnings growth) with the 
inclusion of all four indicators.

Following this introduction, we provide an overview of the literature addressing 
financial sustainability in Sect. 2 and infer the four conditions of financial sustaina-
bility in Sect. 3. In Sect. 4, we discuss the operationalisation of these conditions and 
their relation to risk management, risk governance, simulation and company valua-
tion in detail. In Sect. 5, we validate our measurement system through an empirical 
analysis and, in Sect. 6, reach a conclusion.

2  Financial sustainability in the literature

In the literature, CSR activities—also referred to as corporate social performance 
(CSP)—have often been related to financial performance as an independent vari-
able, with the latter (financial performance) being the dependent variable, i.e., an 
outcome of CSR activities. More than four decades ago, Caroll (1979) proposed a 
three-dimensional CSP model—often addressed in the literature—consisting of 
social responsibility categories (economic, legal, ethical and discretionary respon-
sibilities), a philosophy of social responsiveness (pro-action, accommodation, 
defence, reaction) and related social issues (consumerism, environment, discrimina-
tion, product safety, occupational safety, shareholder). The economic responsibilities 
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of firms are limited to the “responsibility to produce goods and services that society 
wants and to sell them as a profit” (Carroll 1979, p. 500). However, financial sus-
tainability—as defined in our article—is not addressed by any of these three dimen-
sions; a conclusion confirmed by Carroll’s (1999) review of CSR definitions and 
their development. The meta-analyses of Orlitzky et al. (2003) based on 52 empiri-
cal studies, of Margolis et  al. (2009) based on 251 studies, of Wang et  al. (2016) 
based on 42 studies, and of Lu and Taylor (2016) based on 198 studies aggregate the 
existing empirical studies of this research stream. Although these meta-analyses do 
not address financial sustainability as a CSR dimension, they treat financial meas-
ures as a consequence of CSR activities and, thus, as a dependent variable. Further-
more, Gómez-Bezares et al. (2017, p. 4) state that “given the variety of viewpoints, 
it is evident that no single conceptualisation of CSR has dominated past research. 
Indeed, the literature still lacks a universal definition of this concept”.

Gregory et al.’s (2014) analysis of the effect of CSR strengths and concerns based 
on the KLD data base on the financial performance of S&P 500 and Russell 3000 
firms, provides a typical example of CSR research. The authors analyse five CSR 
dimensions (community, diversity, employees, environment, product) but explic-
itly exclude governance and human rights. As a result, their CSR measure does not 
include financial sustainability issues. Instead, they use the valuation model pro-
posed by Peasnell (1982) and Ohlson (1995) to analyse whether additional CSR 
information is associated with company value. In addition, they disentangle firm 
value to explore whether the effects are driven by short-term or long-term profitabil-
ity, or by growth or changes in the cost of capital. Regarding the overall CSR dimen-
sions, they conclude that CSR strengths are positively valued, whereas CSR weak-
nesses are negatively valued. When disentangling value into its components, little 
robust evidence is found of short-term profitability. Subsequently, the risk effects are 
attributed to industry effects, and the positive growth effects (long-term profitabil-
ity) for CSR firms are stronger and larger than the cost of capital effects.

In contrast to CSR research, the TBL framework introduces the notion of eco-
nomic sustainability. The term “Triple Bottom Line” dates to the mid-1990s when 
the AccountAbility think tank coined and used the term to improve communica-
tions with the business world. Elkington (1997 and 2004) further promoted the 
term. “In the simplest terms, the TBL agenda focuses corporations not just on the 
economic value that they add, but also on the environmental and social value that 
they add—or destroy” (Elkington 2004, p. 3). In a related step the 3P formulation, 
“people, planet and profits”, was developed in 1995 and later adopted by Shell in 
its first Shell Report. In contrast to the CSR concept, the TBL framework explicitly 
addresses economic sustainability, even though the discussion of environmental and 
social sustainability is more pronounced.

Inspired by the Brundtland Commission (Brundtland Commission 1987, p. 41), 
Basiago (1995) provides a detailed overview of the development of “sustainability” 
over time and presents diverse ways of defining the concept. The economic pillar 
of sustainability addresses the unsustainable way in which goods and services are 
currently produced. However, our article focuses on the perspective of organisations 
and companies and not on the macro-economic sustainability perspective of a coun-
try. Accordingly, we view financial sustainability as a part of the wider economic 
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sustainability construct, connected to diverse management functions such as pro-
curement, production, sales and logistics. Surprisingly, the definition of financial 
sustainability as the way in which firms are financially managed to assure that cur-
rent financial success does not jeopardise future financial success, including the suc-
cess of future generations (Günther and Günther 2017, p. 5), is not present in any of 
the different definition streams addressed by Basiago (1995). Comparable results are 
derived when analysing Vos (2007), who also provides an overview of the defini-
tions of sustainability.

Montiel and Delgado-Ceballos (2014), in a literature review covering the 
1995–2013 period and including both academic and practitioner management jour-
nals, analyse different definitions, organisational theories and measures used by 
management scholars in the field of corporate sustainability. Although they do not 
explicitly address financial sustainability as a function of economic sustainability, 
i.e., as one of the three TBL pillars, their list of economic sustainability measures 
(Montiel and Delgado-Ceballos 2014, Table 3) shows traces of financial sustainabil-
ity measures. The KLD data base, often used in empirical research, addresses “cor-
porate governance” as one of seven dimensions. The Dow Jones Sustainability Index 
refers to “corporate governance” and to “risk and crises management” as two of 
seven dimensions. The Global Reporting Initiative, following Montiel and Delgado-
Ceballos (2014), uses “economic performance” as one of three dimensions. We 
therefore conclude that financial sustainability is a separate construct, even though 
its dominant definitions and measurement systems in sustainability research do not 
specify well-defined and consistent measures.

Despite financial sustainability’s lack of embeddedness in definitions and meas-
ures of economic sustainability, it is possible to explicitly differentiate between 
various research streams that address it on the organisational level. Thus, we find 
studies on the financial sustainability of specific firms and organisations, such as 
micro-finance (e.g., Quayes 2012; Tehulu 2013), local governments (e.g., Dollery 
and Grant 2011; Rodriguez Bolivar et al. 2016) and health service institutions (e.g., 
Birch et  al. 2015; Thomson et  al. 2009). Furthermore, financial sustainability is 
not only addressed by discussing sustainable financing opportunities (e.g., Soppe 
2004), but also by reorienting the financial sector on sustainability issues, especially 
through the ongoing sustainable finance project of the European Union (EU) (e.g., 
European Commission 2021) that aims to improve the consideration of ESG criteria 
in the finance industry.

A rare study that explicitly considers financial sustainability as a dimension of 
sustainability in the private sector is that of Gómez-Bezares et al. (2017). Their anal-
ysis is based on a content and financial analysis of 65 companies from the FTSE 350 
index, covering the 2006–2012 period. It includes financial sustainability as one of 
nine binary criteria to measure corporate sustainability, which is assessed by com-
paring the actual growth rate with the sustainable growth rate, namely the Return on 
Equity (RoE) net of dividends and buybacks. Regarding this period, the authors find 
that corporate sustainability firms are characterised by higher financial risk expo-
sure, lower asset growth rates, lower book value/market value ratios, lower EVA™ 
ratios and higher MVA ratios. They conclude that firms incorporating sustainabil-
ity issues in their business operations can better leverage their resources than other 
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companies, specifically to enhance stronger financial performance and shareholder 
value creation.

Concerning financial sustainability, Zabolotnyy and Wasilewski (2019) analyse 
12 food companies of Northern Europe for the 2005–2015 period. They define 
financial sustainability in terms of two dimensions, namely value and continuity. 
Whereas value is measured by net profit/equity, total assets/current assets, price/
book value and revenue/total assets, continuity is measured by current assets/cur-
rent liabilities, total liabilities/total assets, retained earnings/revenue and interest 
expense/EBIT. However, they do not explain the choice of the indicators. Aggre-
gated measures of value, continuity and financial sustainability are derived by using 
fuzzy set logic. In contrast to Gómez-Bezares et al. (2017), there is also no explora-
tion of an association with an outcome variable.

Finally, Henock (2019) explores 46 savings and credit cooperative socie-
ties (SACCOs) in Eastern Ethiopia for the year 2016. He defines the relationship 
between adjusted financial revenue and adjusted operating expenses, namely the 
self-sufficiency of the SACCOs which is a profit measure, as financial sustainability. 
He also examines whether operational efficiency, return on assets or profitability, the 
debt equity ratio, deposit mobilisation, donation, yield, interest rate and the size and 
age of the SACCOs are associated with financial sustainability. He finds that dona-
tions, debt to equity ratio, operational efficiency, return on asset and deposit mobili-
sation are associated with the chosen measure of financial sustainability.

Summarizing the literature on financial sustainability, it is evident that a closed, 
underlying theory is missing, if a theoretical foundation is addressed at all. The 
financial sustainability measures cover a wide range of financial indicators, mostly 
without explaining their derivation or selection. The time frames cover 1 to 10 years, 
in contrast to the long-term perspective of financial sustainability that, in accordance 
with the Brundtland Commission, addresses different generations. The sample sizes 
are relatively small and the underlying samples are limited to single countries or 
industries. Finally, an outcome variable which measures the effect of financial sus-
tainability is mostly lacking.

To conclude, our study expands the literature on financial sustainability by ana-
lysing a long-term, cross-sectional, international sample of significant size. This is 
done by using a theory-driven selection of four indicators of financial sustainability 
as a formative construct (adding earnings risk exposure and the attractive earnings 
risk profile as conditions) and associating our financial sustainability measure with 
an adequate outcome variable. The conditions, growth, and insolvency risk were 
mentioned by and operationalised in prior literature, albeit in a different manner.

At present, there is no coherent and closed theory from which financial sustain-
ability can be derived and related to stock market returns. Financial sustainability 
measures that allow comparison with our measurement concept only exist in a par-
tial and fragmented manner in the literature. What we are looking for is a structure 
that not only satisfies the properties inherent in the term, but that is ideally "useful" 
to investors considering that an investment in companies with a high FS also gener-
ates above-average risk-adjusted returns.

As the term “Financial sustainability”, emanating from the CSR literature, is thus 
far neither theoretically classified nor based on a consistent measurement concept, 
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we aim to develop and propose such a concept. Our approach is like that of Piotroski 
(2000) who developed a measurement concept with indicator variables for the con-
struct "quality", albeit without an underlying closed theory. Our paper’s basis is the 
CSR literature’s conceptual understanding of sustainability. This approach views 
financial sustainability as a hypothetical construct that, for purposes of empirical 
studies, must be specified by a latent variable with as few parsimonious indicators 
as possible.

3  Assumptions and conditions of financial sustainability

3.1  Assumptions about investors and requirements for financial sustainability

This study’s main focus is the measurement of financial sustainability as part of the 
TBL, thereby focusing on sustainable value creation. It subscribes to the application 
of the Brundtland Commission’s basic idea of sustainable development (Brundtland 
Commission 1987) to financial sustainability, which suggests that companies must 
be financially managed to ensure present financial success without jeopardising 
future financial success, including the success of future generations (Günther and 
Günther 2017, p. 5). We derive the secondary investment conditions of risk-averse 
investors with a sustainability preference from this (general) concept of sustainabil-
ity, which is transferred to the financial sustainability of companies.

Like most economic models, we assume the presence of risk-averse economic 
subjects, especially risk-averse owners of companies who prefer “less risk” to “more 
risk”. It is unclear how the amount of risk, e.g., the cash flow of a company, should 
be measured. Heterogeneous, risk-averse economic subjects will assess the cash 
flow’s risk amount differently if they use different risk measures. The amount of 
risk can be expressed by various risk measures, such as the standard deviation, the 
value at risk or the probability that the cash flow will be interrupted in the event of 
the company’s possible insolvency. To measure financial sustainability, several risk 
measures are required as indicators of financial sustainability.

In addition to profitability, liquidity and risk, sustainable investments also con-
sider the criteria of environment, social affairs and good corporate governance 
(ESG). Concerning companies, the general requirement for sustainability results 
in direct requirements for their financial sustainability. The Brundtland report’s 
description of “sustainable development” as “development that meets the needs of 
the present without compromising the ability of future generations to meet their own 
needs” accentuates two important concepts for understanding sustainability, namely 
the notions of “needs” and “limitations”. Accordingly, sustainability should provide 
the goods required to satisfy the resources for as long as possible and, in principle, 
for an unlimited period.

The central requirement of sustainability is therefore the unlimited, long-term 
satisfaction of future needs. Present restrictions are acceptable to achieve this, 
as a result of which secondary conditions emerge for acting in the present. The 
future satisfaction of needs should not fall below the level of the present satis-
faction of needs. To achieve an adequate satisfaction of needs in each individual 
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future period, sustainability implies a limitation of volatility (i.e., the fluctuation 
of the goods available for the satisfaction of needs) in each period.

These basic requirements can be applied to financial sustainability as a com-
ponent of sustainability. The focus is on companies whose shares are invested in 
by risk-averse investors with a sustainability preference. An investment in a com-
pany only becomes an option if financial sustainability is given (further aspects of 
sustainability lead to further constraints).

From the aforesaid explanations of sustainability in general it follows that 
companies with FS should each have the following characteristics:

(a) The company is set up for an unlimited period and, unless bankruptcy occurs, 
the expected value of the net income is retained in real terms.

(b) The probability of the company’s insolvency, and thus the interruption of the 
flow of payments to the investor, is limited to an acceptably low level (a zero 
probability of insolvency is useless to the investor because no company can meet 
this requirement).

(c) The volatility of the net income is acceptable to the investor in the sense that, 
from the investor’s viewpoint, a minimum net income requirement is met with 
sufficient probability.

Beyond these three conditions, financial sustainability can only be assumed 
if investors endow the company with capital. For risk-averse investors, this 
is only guaranteed if—as our fourth condition—the expected return on capital 
exceeds the cost of capital, which in turn can be derived from the company’s 
earnings risks (see condition c). In addition to the level of the return risk, the 
return requirement depends on the return-risk profile of the alternative investment 
options available to investors (especially the market price of the risk λ; see the 
more detailed Sect. 3.2). Consequently, the goal of financial sustainability is sim-
ilar to that of long-term, future-oriented value creation (or value preservation).

The conditions of financial sustainability are also consistent with the so-called 
principles of capital maintenance in accounting theory, however, financial sus-
tainability as a closed theory is thereby not addressed. In addition to the nominal 
maintenance of (equity) capital, the principle of real capital maintenance requires 
that equity capital is also maintained not only nominally, but in real terms by 
covering inflation (first mentioned by Schmidt 1951; see the Anglo-American lit-
erature of Edwards and Bell 1961 and Chambers 1966). This requirement is con-
sistent with our first condition. The third principle of capital maintenance, i.e., 
the maintenance of the equity value, is congruent with our fourth condition as it 
assumes that the net equity value must be maintained before cash streams (e.g., 
dividends) can flow to shareholders (e.g., Honko 1959; Hansen 1962; Schneider 
1963). These principles of capital maintenance form the classical principles of 
(sustainable) financial management, which can be applied to develop measures 
for financial sustainability (i.e., to connect capital maintenance principles with 
enterprise valuation; Günther 1997). The aforesaid is based on our assumption 
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that the owners of companies or company shares are, in accordance with the con-
cept of sustainability, interested in the long-term success of the companies.

Standards for sustainable reporting provide a complementary approach to 
capture financial sustainability. The standards of the Global Reporting Initia-
tive (GRI) are important in this respect, being the quasi-worldwide standards of 
sustainability reporting. The 200 series of current GRI standards propose seven 
reporting areas for economic sustainability, which correspond to the environmen-
tal and social sustainability standards (see in the following GRI 2018).

In contrast to the reporting areas of standards 201-2 to 207-3, which deal with 
subproblems of sustainability in terms of their financial impact (e.g., standard 
202-1 on gender parity of pay or standard 202-2 on senior management hired 
from the local community), standard 201-1 proposes a general financial target 
figure to measure “economic performance”. The direct economic value gener-
ated and distributed (EVG&D) is calculated as the difference between revenue 
(directly generated economic value) and economic value distributed. Indicator 
201-1 can be calculated on both the basis of financial accounting figures (“an 
accrual basis”) and a cash basis. The following expenses are explicitly assigned 
to the distributed economic value: operational costs, wages, salaries and other 
payments to employees, payments to investors, payments to governments, and 
community investments. The EVG&D is an annual figure. Material expenses and 
purchased services seem to be explicitly excluded so that the EVG&D resembles 
the concept of value added: a concept that, for decades, has been discussed in 
accounting and reporting (e.g., Haller and van Staden 2014; Haller et al. 2018).

Nonetheless, the definition remains unclear and leaves room for discretion. 
Interestingly, standard 202-1 does not refer to other annual value-added figures 
such as EVA™ or CVA, even though these figures have been widely discussed in 
research and practice (e.g., O’Byrne 1996; Biddle et al. 1997). Multi-year value-
oriented performance measures, e.g., book-to-market ratio or Tobin’s Q, are also 
not considered, thereby ignoring essential economic principles such as account-
ing for the risk-adjusted cost of capital. The present study differentiates between 
financial sustainability and economic sustainability within the meaning of the 
TBL. More specifically, while economic sustainability covers all topics related 
to intergenerational and intragenerational economic considerations (with the goal 
of ensuring the long-term existence of the company) for a wide range of different 
management functions such as procurement, production, logistics and marketing, 
this article considers financial sustainability as dealing solely with the company’s 
long-term financial security—as the financial goal derived from the overall sus-
tainability goal.

Gender parity of pay and anti-corruption rules, for example, constitute subject 
areas of economic sustainability that affect financial sustainability, while financial 
sustainability primarily deals directly with the maintenance or increase of finan-
cial value creation. Reporting area 201-1 of the GRI falls directly in the domain 
of financial sustainability, while all other areas of the 200 series resort under the 
domain of economic sustainability. Therefore, the present study focuses on finan-
cial sustainability under the umbrella term of economic sustainability.
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3.2  Financial sustainability and capital market imperfections

In addition to assumptions about the economic subject, i.e., the risk-averse inves-
tor with a preference for sustainability, assumptions must also be made about the 
environment. A capital market is assumed that offers investors a large number of 
investment opportunities—by buying shares. The income generated by these com-
panies and distributed to investors is uncertain. We assume that the capital market 
is imperfect, namely that it is a capital market with financing and rating restrictions, 
as a result of which companies can become insolvent (distressed risk). Based on 
empirical research (e.g., Campbell et al. 2008; Ang et al. 2009; Walkshäusl 2013), 
we also assume that insolvency and earnings risks are not fully included in compa-
nies’ share prices, which (c.p.) leads to risk-adjusted excess returns for companies 
with low earnings and insolvency risks.

A risk-free investment option with a return rf and the option of an investment in 
the portfolio of all risky assets (companies) with an expected value of return re

m
 and 

risk �rm are available on the capital market. On the capital market, this results in a 
market price for the risk of

In addition, it is assumed that companies only receive capital from investors on a 
permanent basis if the expected value of the return corresponds to the cost of capital. 
Based on the market price of the risk (λ) and the earnings risk of a company, there is 
a corresponding minimum requirement for its return on investment (Gleißner 2019).

FS plays no role for risk-averse investors in the hypothetical world of perfect mar-
kets; a world where any increase in risk is countered by an adequate increase in 
expected returns and where bankruptcies cannot occur due to the lack of funding 
restrictions. As explained below, we consider FS in a world of imperfect capital mar-
kets. Empirical capital market research reveals a number of capital market imperfec-
tions (see, e.g., Shleifer 2000; De Bondt and Thaler 1987; Shleifer and Vishny 1997; 
and Gromb and Vayanos 2010, as well as the meta-study by Arrfelt et al. 2018 on 
the link between return and risk). These capital market imperfections, e.g., rating 
and funding restrictions, lead to additional risks relevant to risk-averse economic 
subjects, e.g., bankruptcy or distressed risk. These risks are considered when speci-
fying the indicator variables for the financial sustainability construct.

Because of capital market imperfections and the critique of the capital asset 
pricing model’s (CAPM) assumptions, the financial sustainability approach does 
not require a perfect capital market accompanied by its underlying assumptions, 
with the result that investors are not necessarily perfectly diversified. By contrast, 
there are no financing restrictions or insolvencies (and their associated costs) in 
a perfect capital market and companies can exist forever, making any discussion 
of financial sustainability obsolete. The risk management literature also pro-
ceeds from the idea of imperfect capital markets, it being the only way to explain 
the effects of risk management in general and of risk management measures in 
particular (e.g., McShane et  al. 2011; Kürsten 2006). Risk management that 

(1)� =
re
m
− rf

�rm
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improves financial sustainability reduces the effects of insolvency costs (Kraus 
and Litzenberger 1973) and financing restrictions (Froot et al. 1993). It should be 
noted that, in an imperfect capital markbet, it is impossible to measure risk solely 
by means of the CAPM’s beta factor (on the CAPM problems see, e.g., Dempsey 
2013a and ; Rossi 2016; Subrahmanyam 2010). The beta factor can only express 
a company’s risk exposure—with the exclusion of other financial sustainability 
aspects such as the probability of survival—in a perfect capital market.

For several years, empirical capital market research has identified a multitude 
of capital market imperfections and influencing factors on stock returns that can-
not be explained by the CAPM on its own. From the viewpoint of sustainability 
research, it is intriguing that companies with characteristics indicative of a high 
level of financial sustainability also feature high risk-adjusted excess returns (e.g., 
Walkshäusl 2018). A great deal of evidence exists regarding the volatility and 
distress anomaly. Empirical studies show that companies with low stock price 
volatility, a good rating and a low earnings risk produce high returns (e.g., Walk-
shäusl 2013; Campbell et al. 2008; Ang et al. 2009; and the meta-study by Arrfelt 
et al. 2018). This suggests that companies with a high degree of financial sustain-
ability—specified in the sense below—should have high risk-adjusted, abnormal 
returns. Hence, the measurement of financial sustainability might be relevant to 
more than a company’s sustainability management and strategic management: in 
the long term, an improvement in financial sustainability might also be a way of 
ensuring the company’s above-average financial performance.

Financial sustainability is relevant from the perspective of risk management. 
Securinthe empirical analysis, we consideg the going concern of the company, 
i.e., its financial sustainability, is often seen as the primary goal of risk man-
agement. Measurement concepts for financial sustainability are relevant to risk 
management because they allow the operationalisation of this primary goal. For 
example in Germany, based on Section 91 of the German Stock Corporation Act 
in terms of which companies must recognise any “developments that put the con-
tinued existence of the company at risk” at an early stage, the continued existence 
of the company is a core aspect of financial sustainability. However, our study 
shows that financial sustainability involves more and that it is necessary to con-
sider additional criteria (e.g., the sustainable attractiveness of the company from 
its owners’ viewpoint). In a value-oriented risk management approach (Gleißner 
2019; McShane et al. 2011, 2017), financial sustainability may be interpreted as a 
secondary condition: the objective of corporate management is primarily to max-
imise company value, taking financial sustainability into account as a secondary 
condition.

The holistic approach to sustainability management, outlined above, comes 
close to holistic risk management concepts, particularly the risk governance 
approach (see Stein and Wiedemann 2016; Stein et  al. 2019; Hiebl 2019). The 
risk governance approach outlines an integrative risk management system that is 
linked to other fields of corporate governance and considers the interests of both 
shareholders and other stakeholders (Stein and Wiedemann 2016). Measurement 
concepts for sustainability, especially financial sustainability, are thus particularly 



1 3

Financial sustainability: measurement and empirical evidence  

useful for the practical implementation of risk governance models (Kim et  al. 
2014).

The measurement of financial sustainability, in particular, is important in “deci-
sion-oriented risk management” because the business judgement rule necessitates 
that any changes to the risk exposure resulting from a “corporate decision” must 
be identified prior to this decision. The business judgement rule originated in the 
US where, in contrast to Germany (Section 93 Stock Corporation Act (AktG)), it is 
not codified in law but influenced by the Principles of Corporate Governance of the 
American Law Institute and by the jurisdiction of the Delaware Supreme Court. The 
Companies Act 2006 of the United Kingdom (UK) explicitly requires “reasonable 
care, skill and diligence” of management, whereas French law addresses the “faute 
de gestion”. A unique feature of the implementation of the Business Judgement Rule 
in Germany is that the burden of proof lies with the executive board. Thus, the busi-
ness decision rule is found in many countries but with different implementations in 
law (Roth 2009; Ponta and Catană 2015).

If a decision risks the future viability of the company, it becomes important to 
point out the decision’s consequences (Graumann et al. 2009; Gleißner 2019; Hun-
ziker 2019). For this reason, the question is posed how financial sustainability can 
be measured and whether such a measurement system does in fact empirically result 
in better stock market returns.

The capital market imperfections imply that the owners of (or investors in) firms 
who hold investments for extended periods are risk-averse actors with financial con-
straints (i.e., limited equity). Thus, they are potentially interested in the financial 
sustainability—as opposed to the temporary stock-price volatility—of investments 
in exchange-listed firms. They assess firms on a rational basis: the flow to equity in 
relation to the specific risk exposure of the firm. This basis is captured by the condi-
tions of financial sustainability.

3.3  Four indicators for financial sustainability

Because of the properties of “financial sustainability”, derived from the understand-
ing of the term and the CSR literature, four indicator variables result for economical 
parameterization. Because our measurement model is a formative and not a reflec-
tive model,1 the four conditions specified by the indicator variables are complemen-
tary and not substitutive. Therefore, to speak of financial sustainability, all four must 
be fulfilled at the same time.

3.3.1  Real preservation of the company (growth > inflation rate)

Accounting theory differentiates between the nominal and the real preservation of 
a firm’s substance. Condition 1 follows the latter and means that a firm can only be 

1 In empirical research, all indicator variables are necessary to explain a formative latent construct, and 
are thus complementary, whereas in reflective models the latent construct is reflected in the substitutive 
indicator variables (Weiber and Mühlhaus, 2014, p. 42).
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regarded as sustainable if it is not contracting in real terms and if it can sustain its 
real (i.e., inflation-adjusted) substance. Thus, the company should not disappear “as 
planned”. Such a disappearance is to be expected only if a negative growth rate is 
anticipated. In the long term a “steady state”—the so-called “continuation phase”—
is assumed to emerge under a consistent capital turnover so that the growth rates of 
sales and capital are identical (see Schwetzler 2019 on the convergence processes 
towards a long-term equilibrium). In this case, both a negative nominal growth and 
a negative real growth are problematic. In other words, a company may be called 
financially sustainable only if it permanently achieves a growth rate of at least the 
expected level inflation (also during the continuation phase of company valuation). 
When the global economy has shown real growth for several years and is likely to 
show real growth in future due to technological progress, a company’s growth at the 
level of the inflation rate means that it is losing relevance in relation to the global 
economy. We specifically address the profit growth rate—unlike a dividend growth 
rate (Lau 1987)—to be independent of the distribution policy.

3.3.2  A company’s ability to survive without making demands on its owners 
(sufficient survival probability of the company)

The assumed risk-averse investors with a preference for the sustainability of a com-
pany usually regard company survival as a minimum investment requirement. This 
is evidenced by the fact that cross-generational family businesses have a particularly 
high level of resilience and, in addition, an ability to survive (Buchner et al. 2021). 
High survivability means avoiding major crises that could lead to bankruptcy. Such 
severe crises are the result of previously occurred risks. Early crisis detection and 
crisis prevention therefore require an analysis of the potential crisis-causing risks, 
which are regulated in some countries as part of the minimum legal requirements 
for risk management (e.g., for Germany the 1998 Corporate Sector Supervision and 
Transparency Act (KonTraG) and the IDW (Institute of Public Auditors in Ger-
many) PS 340 audit standard for the audit of the early risk identification system). 
The structured identification, quantification, management and monitoring of indi-
vidual material risks, as well as risk aggregation to determine the overall risk level 
to a company, are regarded as risk management tasks, especially of the early risk-
detection system (for risk management concepts see Froot, Scharfstein and Stein 
2004; Vanini 2012; Kaplan and Mikes 2016; Gleißner 2017a; Stein and Wiedemann 
2018; Hunziker 2019; Romeike and Hager 2020; and the comparative presentation 
of the scholarly literature on risk management by Braunschmidt et al. 2017). Risk 
aggregation is a central task of the early risk-detection system as developments that 
threaten the company’s existence mainly result from the combined effects of indi-
vidual risks. Therefore, a company’s ability to survive depends on its aggregate risk 
exposure (Angermüller et al. 2020).

Hence, financial sustainability can be operationalised by the probability of a com-
pany’s survival and the avoidance of “developments that put the existence of the 
company at risk”. This results in points of methodological intersection with insol-
vency forecasting and an insolvency probability that can be expressed, by a rat-
ing, as a measure of the risk to a company’s continued existence. In this context, 
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scholarly literature on company valuation refers to an insolvency risk or distress risk 
(e.g., Gleißner 2010; Saha and Malkiel 2012; Friedrich 2015; Lahmann et al. 2018).

3.3.3  Total earnings risk exposure acceptable to owners

A company’s cash flows to its owners are uncertain. Therefore, from the owners’ 
perspective, it is insufficient only to consider the probability of survival to assess a 
company’s total risk exposure. An additional risk-related aspect must be considered. 
Risk-averse owners prefer less risky investment opportunities to riskier ones. It is 
necessary to consider the company’s earnings risk, expressed as measures of risk 
such as the standard deviation, the variation coefficient or the value-at-risk of the 
cash flows (see Albrecht et al. 1998 for the relevance of downside risk).

A company can be regarded as financially sustainable if its risk exposure is 
acceptable to its owners. Thus, two questions arise: What risk measure can be used 
to express the risk preferences of the owners (Renn 2008; Slovic 1987; Sarin and 
Weber 1993)? What level of risk exposure (measured by aggregating all risks of 
a firm) are owners willing to accept? Limitations on acceptable risk exposure are 
explained in the safety-first approaches of financial management (Roy 1952; Telser 
1955; Campbell et al. 2008), as well as in the risk-tolerance concepts developed by 
the interpretation of legal requirements, e.g., in Germany by the IDW PS 340 (2020) 
and the DIIR Revision Standards No. 2 (2018).

Formally, this third condition requires the formulation of a threshold for a spe-
cific risk measure. In principle, the threshold can be related to different risk meas-
ures. For example, risk of loss (equity capital requirement to buffer potential losses 
and avoid over-indebtedness operationalised as value-at-risk at a specified probabil-
ity level p  (VaRp), where variable p depends on the level of security desired by the 
owners, i.e., the accepted insolvency probability) and earnings volatility (scope of 
possible deviations of planned annual net earnings) illustrate the range of risk meas-
ures. The determination of one or more risk measures and a corresponding accept-
able risk exposure limit are required to define financial sustainability.

3.3.4  Economic interests of the owners in a lasting continuation of the company 
(attractive risk–return profile)

A final condition of financial sustainability is to ensure that the company is likely to 
survive in the long term, i.e., that it is neither terminated by (1) insolvency, which 
was addressed as the second condition, nor (2) abandonment by its owners. The 
latter aspect captures the economic attractiveness of the company for the owners. 
Sustaining the investment in the company makes economic sense when an invest-
ment in one’s own company is profitable—i.e., when the company offers an attrac-
tive risk–return profile to its owners or investors, in comparison with alternative 
investment opportunities. Only an economically attractive company is operated on 
a long-term basis. The alternative to long-term continuation is liquidation. In a real, 
imperfect capital market, it makes sense to compare expected returns with the risk-
adjusted cost of capital required for that return. The cost of capital should reflect 
the actual aggregated earnings risks of the company and not the CAPM-reflected, 
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historical stock return fluctuations. It follows that a company’s expected return 
should be higher than the expected return of alternative investment opportunities 
with the same risk. In other words, the expected average return must exceed the risk-
adjusted cost of capital. In a multi-period context, this leads to a demand for a fun-
damental capitalised earnings value greater than the net asset value (reproduction or 
liquidation value) of the equity capital.

The understanding of the term “financial sustainability”, based on the earlier con-
ceptualisation of Günther and Günther (2017), can therefore be summarised as fol-
lows: a financially sustainable company has a positive real growth rate, a high prob-
ability of survival (low probability of insolvency), a relatively low earnings risk, and 
a risk–return profile that makes it a sufficiently attractive investment for its owners.

Considering these four conditions as proposed, it is possible to regard financial 
sustainability as a subjective construct. Human beings’ different perceptions of and 
propensities for risk result in different thresholds of financial sustainability, espe-
cially when it comes to the second and third conditions. Thus, for a more objective 
operationalisation of financial sustainability, these thresholds must be discussed and 
calibrated in a robust and conservative manner.

Financial sustainability can be regarded as a complex latent construct—i.e., a 
construct which cannot be directly observed but which can be indirectly measured 
by various indicators (e.g., the four conditions). A detailed discussion of financial 
sustainability is therefore required to achieve a solid understanding. Effective indi-
cators, thresholds to assess adequacy (especially concerning the second and third 
conditions), and measurement techniques tailored to each indicator are required to 
produce a rewarding discussion.

3.4  Hypotheses of the association between financial sustainability and stock 
market returns

We want to test the relationship between the suggested FS measure and stock market 
performance. The capital market imperfections summarized in Sect. 3.2 suggest that 
companies with a high FS and thus a insignificant risk should achieve above-average 
stock market returns. Over the decades, CSR and sustainability research were driven 
by the question whether it pays to be “good” (social sustainability) or whether it 
pays to be “green” (environmental sustainability). The meta-analyses of Orlitzky 
et al. (2003), Margolis et al. (2009), Wang et al. (2016) and Lu and Taylor (2016) for 
CSR and of Endrikat et al. (2014) for corporate environmental performance (CEP) 
aggregate existing primary studies and identify moderators for the relationships. All 
meta-analyses answer both aspects of the aforesaid question with a “yes”. The gen-
eral idea behind the question is whether a firm’s financial performance is harmed if 
firms are sustainable. In the same vein, we ask the same question with respect to the 
third pillar of the TBL, namely financial sustainability, and whether it pays to have 
sustainable financial management.

Financial sustainability is future oriented to be relevant to investor decisions. 
Although financial sustainability is an ex-ante figure, its measurement is based on 
historical data (as is customary practice, e.g., when deriving the CAPM-beta factor 
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as a determinant of future stock returns based on historical stock returns). It is there-
fore assumed that the evaluated past information on the four conditions is repre-
sentative of the future. The future representativeness of the historical earnings risks, 
i.e., the coefficient of variation, does not have to be assumed if insider informa-
tion is available on the company’s plans and related risks, because this information 
can be used to derive a forecast of a future coefficient of variation using stochastic 
simulation.

However, for an external evaluation of firms, this data are unavailable for our 
large, cross-sectional sample. As a result, we can only measure financial sustain-
ability (FS) based on historical data and relate the resulting financial sustainability 
score portfolios with future stock market returns of the subsequent year. Therefore, 
the analysis is ex post.

By following the aforesaid considerations, financial sustainability becomes a pre-
requisite for investment in firms: its absence or inadequacy at a firm makes investors 
unwilling to invest. Financial sustainability is a potential success factor because it 
increases firms’ financial leeway and reduces refinancing and insolvency risks, both 
of which may result in above-average future financial returns in an imperfect capital 
market. This conclusion results in hypothesis H1:

H1 Financial sustainability is associated with above-average future stock market 
returns.

We regard a financially sustainable firm as a firm that fulfils all four conditions 
of financial sustainability; i.e., in our empirical analysis, a SCORE 4 firm. As the 
four suggested measures for financial sustainability are derived from the term and 
general understanding of sustainability and because they represent distinct charac-
teristics of financial sustainability, all four conditions form a formative and not a 
reflective latent construct of financial sustainability. This means that the four condi-
tions work complementarily and not substitutionally. Thus, we empirically explore 
whether firms’ financial performance increases with the number of conditions which 
are met, which results in hypothesis H2:

H2 Average stock market returns increase with the number of fulfilled conditions of 
financial sustainability.

4  Operationalisation of the conditions of financial sustainability

4.1  Overview

The conditions relied upon to define financial sustainability address intertwined 
concepts across the fields of management control, risk management and corporate 
finance (see Sect.  3.1). For this reason, the measurement of financial sustainabil-
ity is connected to business-related areas such as risk management, rating and risk-
adjusted company valuation. Risk management deals with risk-bearing capacity and 
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the statutory requirements for the early identification of “developments threatening 
the company’s existence", rating constitutes a measure of insolvency risk and other 
threats to a company’s existence, and risk-adjusted company valuation, which makes 
company value a key indicator of the risk–return profile, is calculated with the cost 
of capital being dependent on the earnings risk and by accounting for insolvency 
risk. Collectively, these areas provide the necessary measuring procedures.

To define financial sustainability, three items are required for all four conditions: 
(1) a measured variable, (2) an operational measurement method, and (3) a threshold 
value representing a minimum requirement for companies. Based on the breadth of 
the term’s meaning, it is assumed that all four conditions must be met for a company 
to qualify as financially sustainable. No credit is provided if a company fails to meet 
any single condition; these conditions are assumed to have complementary effects, 
not substitutional ones. Whereas real growth, the first condition of financial sustain-
ability, does not pose major measurement challenges, the second to fourth condi-
tions are intertwined with the concepts of risk management, rating and risk-adjusted 
firm valuation. We elaborate on these conditions in more detail.

4.2  Real growth rate

Long-term forecasts of the growth rates of a company’s sales or net earnings (or of 
their expected value) are extremely problematic: no approach in the academic litera-
ture is deemed suitable for such forecasts. In response, a simple and pragmatic solu-
tion is proposed to operationalise this criterion of financial sustainability. A positive 
real growth rate for the company is assumed when:

• management forecasts a positive real growth rate of net earnings for a mid-term 
planning period (e.g., the forthcoming 5 years) and

• a positive real growth rate of net earnings was achieved in the recent past (e.g., 
the last 5 years).

Other characteristics (such as sales) might be considered or required. For them, 
the expected value of the company’s real growth rate must be positive when consid-
ering the probability of insolvency. In the long term, the probability of insolvency 
acts like a negative growth rate. However, we do not consider this probability in our 
empirical study. To simplify matters, only the achieved real growth rate over the 
last 5 years is considered, instead of management’s growth forecasts. The historic 
real growth rate of net earnings is set as the estimator of the future real growth rate. 
Alternatively, it is possible to use the growth forecasts of financial analysts. This is 
usually the case when determining implicit capital costs (e.g., in Daske et al. 2006).

4.3  Measurement of the company’s survival probability via rating 
and developments threatening its existence

To ensure financial sustainability, developments threatening a company’s existence 
must be avoided as far as possible, thereby implying that they only occur with an 
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acceptable low probability (e.g., a defined  pmax p.a.). A measurement is made of the 
degree of threats to the company’s existence, operationalised as the probability of 
insolvency.

The measuring procedures used in this case are based primarily on the com-
pany’s financial figures—return on capital, interest coverage ratio and equity 
ratio—and usually account for additional qualitative factors (via market position, 
for instance) (see, e.g., Altman 2000; Ohlson 1980). The weakness of these meas-
uring systems is that they are incapable of adequately recording the extent of the 
company’s risks, which historic financial figures do not reflect (see Blum et  al. 
2005; Bemmann 2007). However, a more precise evaluation of the threat to a 
company’s existence (and therefore its financial sustainability) is possible if cor-
porate risks are also considered. These rating approaches, based on risk analysis 
and risk simulation, also use risk management methods.

To identify developments that threaten the company’s existence by means of 
risk simulation (Monte Carlo simulation), it is necessary to define the phrase 
threatening [a company’s] existence. In general terms, as can be seen from the 
insolvency codes of a country (the InsO for Germany; see Haarmeyer and Frind 
2018), a development that threatens a company’s existence is assumed when:

1. equity is negative (over-indebtedness), or
2. there is impending illiquidity, in the case of which

(a) covenants are infringed, resulting in a termination of loans, or
(b) the minimum rating requirements are no longer met (i.e., they fall below a 

B rating).

Failure to meet rating requirements (as per 2b) is also an existential threat to 
unlisted companies. Since the Basel II Agreement, the lending policy of credit 
institutions are based on (1) company ratings and (2) collateral available from 
companies or their owners.

A more precise assessment of possible existential threats requires a detailed 
risk analysis and risk aggregation using a Monte Carlo simulation. The effects of 
deviations, e.g., on net income, covenants and rating, can be examined by aggre-
gating the quantified risks in the context of planning, in which opportunities and 
risks are understood as the causes of possible deviations from the plan. Develop-
ments that threaten the company’s existence in the simulation are scenarios in 
which a combination of the effects of various risks leads to an infringement on 
covenants or a failure to meet minimum rating requirements (Gleißner 2017b; 
Grisar and Meyer 2015a and b).

Without the simultaneous analysis of different corporate risks (i.e., risk aggre-
gation) and their implications for the future rating, threats to a company’s exist-
ence are not usually recognisable and, therefore, financial sustainability cannot 
be assessed.A risk inventory or risk matrix that only considers individual risks in 
isolation is not productive because multiple risks usually co-exist and may occur 
in conjunction.
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However, when assessing financial sustainability, the considered period is not 
a single year but one that requires discussion and definition. This is illustrated, 
e.g., by referring to the tracking records of rating agencies such as Standard & 
Poor’s (see Table 1), which establish a connection between rating grade, proba-
bility of default (PoD) and time horizon.2 The critical probability of default  pmax, 
which can be operationalised via the accepted rating, is to be determined. A BBB 
rating roughly corresponds to an insolvency probability of approximately 0.5% 
p.a., a BB rating corresponds to 1% p.a., and a B rating to 5% p.a. (see the Stand-
ard & Poor’s rating table in Table 1). The insolvency and survival probabilities 
accumulated over a longer period can be derived from the analyses of the rating 
agencies. To accurately deem a company financially sustainable, the probability 
of insolvency should at least be below average.

A method of estimating the probability of insolvency (rating forecast) and, in the 
simplest case, a financial indicator system are required to measure the company’s 
probability of survival as an aspect of financial sustainability. To simplify matters, 
no qualitative influencing factors are considered. For the validation of the four pro-
posed conditions in the empirical study (Sect. 4), a basic logistical function based on 
the previous research findings (for the research project, refer to Blum et al. 2005 and 
Bemmann 2007) is used, comprising two indicators—the equity ratio (ER) and the 
total return on capital employed (ROCE)—to estimate the probability of insolvency 
p.

(2)p =
0, 265

1 + e−0,41+7,42(ER)+11,2(ROCE)

Table 1  Standard & poor’s rating scale (Mock 2017)

The table shows the probability of default in percentage, depending on the rating and time horizon 
(years)

Europe (1981–2016) Time horizon (years)

Rating 1 2 3 4 5 6 7
AAA 0 0 0 0 0 0 0
AA 0 0.03 0.07 0.14 0.21 0.29 0.33
A 0.04 0.08 0.13 0.19 0.29 0.39 0.51
BBB 0.08 0.23 0.39 0.54 0.65 0.9 1.13
BB 0.41 1.38 2.35 3.06 4.2 5.15 6.11
B 2.53 6.21 9.37 11.86 13.86 15.26 16.06
CCC/C 26.38 35.4 40.64 45.64 48.01 48.01 49.05
Investment grade 0.04 0.12 0.19 0.28 0.38 0.5 0.63
Speculative grade 2.73 5.4 7.59 9.28 10.84 11.94 12.83
All rated 0.67 1.3 1.8 2.19 2.54 2.83 3.08

2 The percentages for the probability of default are calculated from the track records of rating companies 
based on historical data.



1 3

Financial sustainability: measurement and empirical evidence  

Alternative models to forecast insolvency are found in the literature (see the mod-
els of Altman 2000; Ohlson 1980; Weber et  al. 1998; Krotter and Schüler 2013; 
Schmidt and Obermüller 2014; Drobetz and Heller 2014). The threshold value spec-
ified for p is not based on theory but should at most express an average probability 
of insolvency for companies, e.g., p < 1% p.a. As previously mentioned, this can be 
deduced from an understanding of financial sustainability, namely that financially 
sustainable companies are not below average.

4.4  Measurement of the acceptable level of earnings risk exposure

The statistical analysis of historic cash flow or earnings fluctuations is the simplest 
option to assess the total quantity of earnings risks. It is possible to derive the stand-
ard deviation or variation coefficients of the net earnings. However, future earnings 
risks are crucial when assessing financial sustainability. The future earnings risk of 
return can only be derived from the historical earnings risk if it is assumed that the 
past is directly representative of the future. To accurately deem a company finan-
cially sustainable, earnings risk should be below average.

To assess the earnings risk, a risk analysis and risk aggregation can be conducted 
via a Monte Carlo simulation, as explained in Sect.  4.3. As such, the second and 
third criterion for financial sustainability are connected in substantive terms, as 
explained below.

The aggregation of risks in the context of corporate planning requires the use of 
a Monte Carlo simulation (see Angermüller et al. 2020). By aggregating the risks in 
relation to corporate planning, a range of trends are shown for future cash flow, earn-
ings and liquidity. In other words, this presents the planning reliability and the scope 
of possible negative deviations from the plan (Gleißner 2017a). In addition to the 
probability of insolvency (see Sect. 4.3), the risk aggregation allows the derivation 
of expected values for cash flows, net earnings and different measures of earnings 
risks (see Brandtner (2012) for methods of measuring risk). Thus, the third condi-
tion of financial sustainability, namely an acceptable level of earnings risk exposure, 
can be operationalised if, for a chosen risk metric, a threshold is determined (e.g., 
the average earnings risk of other firms).

It should be noted that measures of earnings risk, like the variation coefficient, 
have no relation to the risk coverage potential, i.e., the level of equity and liquidity. 
An alternative but conceivable operationalisation of financial sustainability’s third 
condition would be possible while considering risk coverage potential. The meth-
ods for this involve risk-bearing capacity and risk tolerance approaches, having been 
recommended in risk management standards since 2017 (see, e.g., the IDW PS 981 
and DIIR Revision Standard No. 2 (2018) from the German Institute for Internal 
Auditing).

Methods of risk-bearing capacity and risk tolerance constitute a further devel-
opment and application of the risk aggregation models needed to comply with the 
statutory requirements of legal regulations (for Germany §91 AktG; see Sect. 4.3.). 
They allow the use of a suitable key figure to manage the relationship between the 
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overall scope of risk exposure and the risk coverage potential, as well as to assess 
the existing space in which to manoeuvre when preparing key business decisions. 
Indirectly, risk-bearing capacity methods thus enable the measurement of the third 
criterion of financial sustainability, namely the acceptable overall level of risk expo-
sure. The following approaches are distinguished:

(a) Risk-bearing capacity measures the distance between the current status quo 
of a company’s risk exposure and the point at which risk begins to threaten a 
company’s existence.

(b) Risk tolerance measures the distance between the status quo and the more 
demanding requirement of a minimum rating aspired to by the company.

  An additional need to measure the probability that the desired minimum rating 
will no longer be achieved, requires the Monte Carlo simulation for risk aggrega-
tion (Angermüller et al. 2020).

(c) Risk appetite is the extent to which possible (negative) deviations from the plan 
(e.g., from EBIT or net income) are regarded as acceptable in the normal course 
of business because they do not require a profit warning or a dividend reduc-
tion. Risk appetite can be expressed by an upper limit on the accepted extent of 
earnings risk (e.g., the variation coefficient of the earnings, i.e., the relationship 
between the standard deviation and the expected value). This corresponds to 
the operationalisation of the overall risk exposure, as explained earlier, without 
reference to risk coverage potential.

0%
earnings risk

Expected
Return

financial sustainable
(conditions 2 and 3)

Comp any A

cost of capital

Company D

Company B

Company C

max. accepted
earnings risk

Fig. 1  Risk–return profiles and financial sustainability (exemplary)
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Alternatively, risk appetite may also be expressed in relative terms as additional 
income from the firm per unit of additional risk (measured by the chosen risk meas-
ure). In Fig.  1, this corresponds to the diagonal line that denotes higher expected 
returns with higher risk. In principle, this alternative risk appetite approach allows 
high risks if they are matched by adequate returns. It is therefore unsuitable to oper-
ationalise absolute restrictions on the overall extent of earnings risk exposure, but 
it corresponds to the requirements of an attractive risk–return profile for company 
owners, connecting it with condition 4 (see Sect. 3.5).

As explained above, options exist when it comes to operationalising thresholds 
for the overall risk exposure. In the empirical study detailed in Sect. 4, the simplest 
form of operationalisation is selected. The total level of risk is measured in terms 
of the earnings risk and expressed by the variation coefficient of net earnings (V) 
as a measure of risk (and thus without reference to risk coverage potential). This 
procedure is also acceptable to operationalise financial sustainability because the 
risk coverage potential is accounted for when assessing the threat to a company’s 
existence or its probability of insolvency (see Sect. 3.3). Furthermore, the threshold 
value regarding V is not based on theory but should, at most, express an average 
earnings risk for companies, i.e., V < 40% (the median variation coefficient for DAX 
companies following Gleißner 2016).

4.5  Measuring the earnings risk profile as an attractive incentive for the owners

In rational business management, mere survival is an insufficient goal. From the 
owners’ perspective as key stakeholders, a company must do more than simply sur-
vive (see Sect. 3.3) and remain at or below an accepted level of earnings risk (see 
Sect. 3.4). A company’s use of assets must also be economically attractive in that its 
expected return is at least equal to the return of an alternative, risk-equivalent invest-
ment (opportunity cost consideration). The assessment of a company’s risk–return 
profile requires knowledge of both its aggregated earnings risk (Sect.  4.4) and 
its insolvency risk (Sect.  4.3). A company’s opportunities and risks influence the 
expected value of cash flows and earnings as much as the spread of its expected 
value and, therefore, the overall earnings risk profile.

A precondition for financial sustainability is that the company is attractive to 
owners in that they receive a return for the accepted risk that corresponds at least to 
what they would receive from an available alternative investment. It is known from 
value-based management methods that the expected return must at least correspond 
to the risk-adjusted cost of capital.

Günther and Günther (2017, p. 8), in the context of financial sustainability, refer 
to the possibility of operationalising this via the Economic Value Added™ concept 
of company value: “It should also be noted that company valuation approaches based 
on DCF calculations with two or three-phase models normally assume perpetual 
annuities as residual values. This means the planning horizon is infinite in terms of 
method. It leads to the perspective that implicitly assumes financial sustainability”.

From the perspective of a committed long-term owner, who takes cues from finan-
cial sustainability as a programme, historical temporary stock return fluctuations such 
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as those captured in the beta factor of the CAPM are irrelevant to financial sustainabil-
ity and decision making in the case of an imperfect capital market (see Hering 2014 for 
a criticism of capital market-based valuation methods and their alternatives). Relevant 
risks arise only from the uncertainty of future earnings, the earnings risk (which should 
be considered when evaluating the company’s risk–return profile) and, therefore, the 
firm’s value.

Unlike traditional financial-theoretical (capital market-oriented) literature, we do not 
assume perfect capital markets or the validity of the CAPM (for a critique see Gleißner 
2014; Dempsey 2013a and b; Hering 2014; Rossi 2016; Fernández 2017; for a sum-
mary of empirical studies on capital market anomalies and the CAPM see Gleißner 
2014). As previously indicated, a consideration of financial sustainability is only sig-
nificant in an imperfect capital market, in which insolvencies may occur due to financ-
ing and rating restrictions.

The risk-adjusted cost of capital can be calculated as a requirement of the expected 
return on capital based on earnings risk (see Sect.  3.4). Risk–value models and the 
imperfect replication method, briefly outlined below for a representative period, pro-
vide the bases for this calculation (Gleißner 2014 and Dorfleitner and Gleißner 2018). 
These methods permit the deduction of the cost of capital directly from the earnings 
risk as measured by a suitable risk measure (R). It is not necessary to assume a perfect 
capital market. The first step is to calculate the value of a risky cash flow Z (earnings 
or flow to equity) via a certainty equivalent (Ballwieser 1981), and the next step is to 
transform the result into the cost of capital.

This method is based on a risk–value model (Sarin and Weber 1993) and two 
assumptions. Assumption (1) is that simultaneous equal quantities of risk R(Z) and 
expected cash flow (E(Z) or μ) imply identical values. Assumption (2) must be made 
regarding alternative investments. We assume two alternatives: a risk-free investment 
with return rf  and a broad stock market index with uncertain return rm , with expected 
return E(rm) > rf  and standard deviation �

(

rm
)

.
The intention of the valuation method is to calculate the amount of money needed 

for investment in the capital market, to provide alternative investment opportunities so 
that the same expected cash flow and risk are obtained as for the firm being valued. The 
value is V(Z) = x + y, where x is the investment in the stock market and y the risk-free 
investment.

In this respect it is possible to use covariance Cov
(

Z, rm
)

 as a risk measure R(Z) , 
whereby only the non-diversifiable portion of earnings risk is included in the valu-
ation which is similar to the assumption of the CAPM (Robichek and Myers 1966). 
Using the two conditions from assumption (1), we obtain x and y, and therefore V(Z) 
(Gleißner 2019; Dorfleitner and Gleißner 2018):

with � =
E(rM)−rf
�(rM)

 as the market price of risk (the Sharpe ratio). ρ is the correlation of 
Z to rm.

Knowing the value V(Z), it is easy to derive the cost of capital (i) with

(3)V(Z) = x + y =

E(Z) −
E(rm)−rf
�2(rm)

⋅ cov
(

Z, rm
)

1 + rf
=

E(Z) − � ⋅ �(Z) ⋅ �

1 + rf
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Formulas 3 and 4 are solved for the cost of capital i (with a risk diversification 
factor d = ρ),

with the assumption that 𝜆𝜎(Z)

E(Z)
⋅ d < 1 . Without this assumption, the value of the 

firm can only be determined using (3).
If earnings (flow to equity) are used as Z, the cost of equity—as assumed—is 

obtained. Earnings depend on the measure of earnings risk (see Sect. 3.4) and the 
coefficient of variation C of the earnings (the ratio between �(Z) and E(Z) ). The 
parameter λ expresses the risk–return profile of alternative investments and shows 
the additional return per unit of risk in the alternative investments. Given that share-
holders may own additional assets and may not bear all enterprise risks, it is neces-
sary to account for the risk diversification factor (d). This parameter presents the 
proportion of the firm’s risk that is relevant to the shareholder (owner). Risk diver-
sifications, due to the different activities of a company, are recorded in the earnings 
risk (volatility and variation coefficient of earnings). The additional risk diversifica-
tion effects at the level of shareholders, who potentially hold shares in a large num-
ber of companies, are expressed in the risk diversification factor d. The size of d is 
thus not a characteristic of the company but depends on the portfolio structure of the 
owners.

The result of formula 4 is the owners’ required return in the single-period con-
text: the expected return on equity should be greater than the risk-adequate cost of 
equity (i), which depends on the earnings risk (see Sect. 3.4 and Fig. 1).

A 1-year observation period is insufficient for the operationalisation of financial 
sustainability, but considerations based on a particular period can be transferred to 
a multi-period context. Financial sustainability does not only refer to a single year, 
but to a longer strategic-planning period and, ideally, to the entire future of the com-
pany. This is close to the concept of corporate valuation, which is based on expected 
earnings, net flow to the owners, earnings risk and insolvency risk. The company 
value in this case reflects the entire future of the company (t → ∞) and not only a 
specific period. The risk-adjusted cost of capital (of formula 4) can be understood as 
a link between earnings risk and company value. For investments in a company to 
be attractive for owners and for the company value to be valued higher than the book 
value of equity, the return on equity must exceed the cost of capital “on average”, 
respectively for representative periods of time.

As a value-oriented indicator, Günther and Günther (2017) previously formulated 
the idea of combining intergenerational financial sustainability with corporate value 
and intragenerational financial sustainability with economic value added as a value-
orientated indicator. This idea can be expanded so that the fundamental corporate 
value is expressly understood as a key figure of a company’s risk–return profile. 
As a result of the capital market’s imperfections, which are expressed in part by 

(4)V(Z) =
E(Z)

1 + i

(5)i =
1 + rf

1 − � ⋅

�(Z)

E(Z)
⋅ d

− 1 =
1 + rf

1 − � ⋅ C ⋅ d
− 1
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insolvency costs and by the rating and financing restrictions, a distinction must be 
made between a company’s price and its value.

A problem with the traditional Discounted Cash Flow (DCF) valuation method is 
that it assumes an infinite company lifespan. However, the expected value for the com-
pany’s lifespan is finite. This fact must be considered when it comes to financial sustain-
ability (as discussed in Sect. 3.2). It is impossible to rely on a method that assumes an 
infinite lifespan when a finite, albeit very lengthy lifespan is expected. As shown above, 
the operationalisation of financial sustainability requires a measurement of the certainty 
of existence. It is possible to use the probability of insolvency p (see Sect. 3.3) as this 
measure. This information must also be considered in the evaluation of the risk–return 
profile and (therefore) the value of a firm. The possibility of insolvency is described in 
the literature on corporate valuation as an insolvency risk, which influences the com-
pany value, in particular via its effect on the cost of debt (Baule 2018; Schüler and 
Schwetzler 2019) and the expected value of cash flows and earnings (Gleißner 2010; 
Friedrich 2015; Lahmann et al. 2018). In the detailed planning phase, the risk of insol-
vency must be directly considered when calculating expected earnings values, e.g., via 
Monte Carlo simulation. The possibility of insolvency is also present in each year of 
the continuation phase. Assuming that the probability of insolvency p remains constant 
during the continuation phase (according to the perpetuity model’s assumption of a 
steady state), this leads to continuously falling expected values of cash flow that, in 
turn, result in a negative growth rate (Gleißner 2010; IACVA e.V.  2011; Knabe 2012; 
Saha and Malkiel 2012).

By using the methods as outlined, shareholder value can now be calculated as a 
key figure that expresses the risk–return profile of the entire future. This results from 
the discounting of expected earnings with the cost of capital (i) for each period. For 
the empirical study (see Sect. 5), a sustainable net income NI, which is calculated as 
the mean of the income of the last 5 years, is discounted. Given that the probability 
of default p (formula 1) and the cost of capital i (formula 4) are assumed to remain 
constant, it is easy to calculate shareholder value V (see Gleißner 2019, p. 1249, and 
Gleißner and Walkshäusl 2018).

The potential added value of company growth is ignored in this case. A sustain-
able net income and the net present value neutrality of future net investments are 
assumed. In the case of growth, a part of NI would have to be reinvested to finance 
the net investments (Friedl and Schwetzler 2018).

Due to the indefinite observation period that is applied to financial sustainability, 
this value V, which reflects earnings risk i and probability of insolvency p for the 
entire future, must be greater than the book value of the equity.

4.6  Preliminary results

In summary, financial sustainability can be measured with reference to four condi-
tions, namely (1) real growth, (2) the company’s ability to survive, (3) the acceptable 

(6)V =
NI(1 − p)

i + p
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overall level of risk exposure, and (4) an attractive earnings risk profile of the firm 
that can be captured by the firm value. These four variables are complementary and 
not substitutive. Upper limits for the probability of insolvency and earnings risk are 
not stipulated in regulations and cannot be derived from theory. It is only possible to 
arrive at plausible assumptions about what can be regarded as acceptable thresholds; 
these are included in the subsequent empirical study. The minimum requirements 
for the risk–return profile of a company result from those of alternative investment 
options available to the owners.

Hypotheses H1 and H2 are examined in the empirical study described in the next 
section. For a deliberately simple operationalisation of financial sustainability, based 
only on the publicly available data of listed companies, an investigation is conducted 
to empirically substantiate the assumed risk-adjusted excess return of companies with 
above-average financial sustainability. The results provide evidence that the latent 
variable of financial sustainability is operationalised by the four proposed conditions.

5  Empirical evidence

5.1  Data and summary statistics

For the empirical analysis, we consider a European stock sample consisting of firms 
from fifteen developed markets, covering the sample period from July 1990 to June 
2019. The selection of countries is in line with the common MSCI classification 
for the European region. The monthly total return data on common stocks, includ-
ing reinvested dividends, are collected from Datastream, whereas the firm-level 
accounting information is from Worldscope. The data include surviving and non-
surviving firms appearing at any point in time during the sample period.3 No sur-
vivorship bias is present in the analysis. To ensure that accounting information is 
known before the returns are calculated, we match—throughout the article—the lat-
est accounting information for the fiscal year ending in the previous calendar year 
with stock returns from July of the current year to June of the subsequent year. All 
data are denominated in euros. To mitigate the impact of outliers, we winsorize all 
firm-level variables at the 1% and 99% levels. In line with Fama and French (1992), 
firms must have a positive book value of equity, and we consider only non-financial 
firms. The exclusion of firms with negative book equity is common in the empirical 
finance and accounting literature (see, e.g., Vassalou and Xing 2004; Loughran and 
Wellman 2011; Piotroski and So 2012; Walkshäusl 2019). Though negative values 
of book equity may be indicative of financial distress, they occasionally occur for 
other reasons. Nevertheless, since negative book equity is difficult to interpret given 
the limited liability structure of corporations, these firms are usually excluded from 
analyses (Brown et al. 2008).4

3 For perspective, the fraction of firms that did not survive until the end of the sample period is 47%.
4 Over the sample period, we had to exclude on average 125 firms at the yearly portfolio formation date 
due to negative book equity. Firms with negative values of book equity are in general very small with an 
average (median) firm size of 365 (15) million euros.
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The variables used in this study are defined as follows: Firm size is the firm’s 
market value of equity measured at the end of June of each year. Book/market is 
the ratio of book equity to market equity for the fiscal year ending in the previous 
calendar year. Momentum is the cumulative prior 12-month stock return, skipping 
the most recent month (Jegadeesh and Titman 1993). Our key variable of interest, 
the financial sustainability (FS) score, is the sum of four binary indicator variables 
measuring different aspects of the firm’s financial condition. An indicator variable 
takes the value of one if the underlying condition holds for a firm and zero if other-
wise. The four conditions are defined as follows5:

(1) Real growth. The net income ( NI ) growth rate g over the previous 5 years is 
greater than the target inflation rate of 2% per year.6 The net income values used 
for the calculation must be positive.

(2) High survival probability. The probability of insolvency p , calculated using 
Eq. (1), does not exceed 1% corresponding to a BB rating. To calculate p, the 
same parameters are used as in Gleißner and Walkshäusl (2018).

  The equity ratio ( ER ) is the ratio of book equity to total assets, and the total 
return on capital employed ( ROCE ) is defined as earnings before interest and 
taxes (EBIT) divided by lagged total assets.

(3) Low earnings risk exposure. Earnings risk is based on the coefficient of variation 
( C ) of net income measured over a 5-year period. It is the ratio of the standard 
deviation of net income, �(NI) , to its mean, NIt,t−5 , over the same period. The 
measure must be positive and below 40% for a firm to be classified as having 
low earnings risk exposure.

(4) Attractive earnings risk profile (value creation). The earnings power value ( V  ) 
exceeds the book value of equity.

(7)g =

(

NIt

NIt−5

)
1

5

− 1 ≥ 0.02

(8)p =
0.265

1 + e−0.41+7.42(ER)+11.2(ROCE)
≤ 0.01

(9)C =
�(NI)

NIt,t−5

≤ 0.4

(10)V =
NIt,t−5(1 − p)

i + p
≥ Equity

6 The results are similar when the conditions of real growth, earnings risk, and value creation are meas-
ured over a three-year period.

5 The data used for the construction of the FS score are measured at the entity level and not on a per-
share basis.
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The mean net income over the 5-year measurement period must be positive. The 
cost of capital i is derived from Eq. (4) and operationalised as follows: Firstly, the 
risk-free rate ( rf  ) is equal to 3% per year, which approximately corresponds to the 
long-term average of the one-month FIBOR/EURIBOR rates over the 1990–2019 
sample period.7 Secondly, motivated by the extensive evidence in Dimson et  al. 
(2002), the parameter for risk–return profile ( � ) is set to 0.25. An increase in the 
volatility by one percentage point is accompanied by an increase in the expected 
excess return by a one-fourth percentage point. Thirdly, consistent with Gleißner 
and Walkshäusl (2018), we assume a diversification factor of d=0.5. The probability 
of insolvency p is calculated by following Eq. (1).

Given its four binary components, the composite FS score ranges from 0 (low 
financial sustainability) to 4 (high financial sustainability).

Table  2 presents summary statistics for the sample firms. Over the 1990–2019 
period, there are, on average, 3420 firms per month available in Europe, of which 
1919 firms per month can be rated according to our FS score methodology. For 
the remaining 1501 firms, no valid score can be calculated.8 A firm is classified as 
unrated when at least one of the four outlined conditions cannot be calculated.9 This 
ensures that rated firms can be evaluated in terms of all four FS criteria. As shown in 
Panel A, about 60% of each sample is composed of firms from the UK, France and 
Germany. While the country distribution is similar across the three categories, the 
industry allocation in Panel B reveals differences, e.g., in the consumer staples and 
the energy, industrials, and technology sectors. To address this issue, we control for 
industry effects in the next analyses. Finally, the variable statistics in Panel C show 
that firms with an FS score are noticeably larger, have a better past stock-market 
performance, and experience stronger fundamental profitability than unrated firms.

5.2  Financial sustainability and average stock returns

To test for H1, all firms with a valid FS score—at the end of each June—are allo-
cated to five portfolios based on their score level from the fiscal year ending in the 
previous calendar year. The SCORE 0 portfolio comprises low FS firms, while the 
SCORE 4 portfolio encompasses high FS firms. Firms without an FS score are 
assigned to the unrated portfolio. Monthly returns on the equal and value-weighted 
portfolios are calculated for the subsequent 12 months, and the portfolios are rebal-
anced each year.

Before investigating the return behaviour in detail, we first clarify the general 
characteristics of low and high FS firms (see Table 3). Panel A shows that increas-
ing financial sustainability is associated with larger firm sizes, lower book/market 

7 Through 1998, we use the FIBOR as the risk-free rate and, thereafter, the EURIBOR.
8 The fraction of firms rated according to environmental, social and governance (ESG) criteria is usually 
much lower. Walkshäusl (2018) reports that internationally 15% of a country’s listed firms have, on aver-
age, a corresponding rating.
9 In the Appendix in Table 7, we provide additional insights on the sample construction procedure and 
attrition in data due to data requirements.
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Table 2  Summary statistics, July 1990 to June 2019

This table shows summary statistics for all available firms in Europe, FS score-rated firms and unrated 
firms for which no score can be calculated. Panel A reports the average number of firms per month in 
each country and the countries’ relative fraction in the corresponding sample from July 1990 to June 
2019. Panel B reports the average industry allocation in the corresponding sample according to the 
Industry Classification Benchmark (ICB). Panel C reports time-series averages of cross-sectional statis-
tics of descriptive variables, including the mean and standard deviation

All firms Rated firms Unrated firms

Average Fraction Average Fraction Average Fraction

Panel A: sample firms
 Austria 55 0.02 37 0.02 18 0.01
 Belgium 76 0.02 49 0.03 27 0.02
 Denmark 107 0.03 65 0.03 42 0.03
 Finland 93 0.03 63 0.03 29 0.02
 France 526 0.15 305 0.16 220 0.15
 Germany 417 0.12 238 0.12 179 0.12
 Ireland 34 0.01 19 0.01 14 0.01
 Italy 174 0.05 99 0.05 74 0.05
 Netherlands 111 0.03 75 0.04 36 0.02
 Norway 128 0.04 58 0.03 69 0.05
 Portugal 48 0.01 28 0.01 21 0.01
 Spain 100 0.03 65 0.03 35 0.02
 Sweden 252 0.07 122 0.06 130 0.09
 Switzerland 150 0.04 105 0.05 45 0.03
 United Kingdom 1151 0.34 590 0.31 561 0.37

Total 3420 1919 1501
Panel B: industry allocation
 Basic materials 0.08 0.08 0.08
 Consumer discretion-

ary
0.24 0.24 0.23

 Consumer staples 0.08 0.10 0.05
 Energy 0.04 0.03 0.06
 Financials 0.02 0.01 0.02
 Health care 0.07 0.06 0.09
 Industrials 0.28 0.31 0.23
 Real Estate 0.01 0.01 0.01
 Technology 0.13 0.10 0.17
 Telecommunications 0.03 0.02 0.04
 Utilities 0.03 0.04 0.03

Mean Std Mean Std Mean Std

Panel C: variables
 Firm size 1003 2935 1565 3650 293 1260
 Book/market 0.76 0.65 0.72 0.55 0.82 0.76
 Momentum 0.10 0.47 0.12 0.37 0.07 0.57
 Return on 

equity
0.04 0.44 0.15 0.21 -0.13 0.59
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Table 3  Portfolio characteristics, July 1990–June 2019

This table shows average firm characteristics, relative country distributions and relative industry alloca-
tions for the FS score portfolios. At the end of each June, all firms with a valid FS score are allocated to 
five portfolios based on their score level from the fiscal year ending in the previous calendar year. The 
SCORE 0 portfolio comprises low FS firms, while the SCORE 4 portfolio encompasses high FS firms. 
Firms without an FS score are assigned to the unrated portfolio

SCORE 0 SCORE 1 SCORE 2 SCORE 3 SCORE 4 Unrated

Panel A: firm characteristics
 Firms 295 471 426 390 337 1501
 Firm size 1106 1203 1563 1957 1948 293
 Book/market 0.92 0.87 0.71 0.57 0.51 0.82
 Momentum 0.04 0.13 0.15 0.13 0.14 0.07
 Return on equity − 0.03 0.13 0.19 0.21 0.20 − 0.13

Panel B: country distribution
 Austria 0.02 0.02 0.02 0.02 0.02 0.01
 Belgium 0.03 0.02 0.03 0.02 0.02 0.02
 Denmark 0.04 0.03 0.03 0.03 0.04 0.03
 Finland 0.03 0.03 0.04 0.03 0.03 0.02
 France 0.20 0.16 0.15 0.15 0.15 0.15
 Germany 0.14 0.14 0.13 0.11 0.10 0.12
 Ireland 0.01 0.01 0.01 0.01 0.01 0.01
 Italy 0.08 0.06 0.05 0.05 0.04 0.05
 Nether lands 0.03 0.03 0.04 0.05 0.06 0.02
 Norway 0.04 0.04 0.04 0.02 0.01 0.05
 Portugal 0.02 0.02 0.02 0.01 0.01 0.01
 Spain 0.03 0.03 0.04 0.04 0.03 0.02
 Sweden 0.06 0.06 0.07 0.06 0.06 0.09
 Switzerland 0.05 0.05 0.05 0.05 0.07 0.03
 United Kingdom 0.23 0.30 0.31 0.34 0.35 0.37

Panel C: industry allocation
 Basic materials 0.09 0.08 0.08 0.07 0.07 0.08
 Consumer discretionary 0.25 0.25 0.22 0.25 0.24 0.23
 Consumer staples 0.08 0.08 0.09 0.12 0.13 0.05
 Energy 0.03 0.04 0.04 0.02 0.01 0.06
 Financials 0.01 0.02 0.02 0.01 0.01 0.02
 Health care 0.05 0.05 0.05 0.05 0.07 0.09
 Industrials 0.34 0.29 0.31 0.32 0.32 0.23
 Real estate 0.01 0.01 0.01 0.00 0.00 0.01
 Technology 0.08 0.12 0.11 0.09 0.10 0.17
 Telecommunications 0.03 0.03 0.03 0.02 0.02 0.04
 Utilities 0.03 0.04 0.05 0.04 0.03 0.03
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Table 4  Financial sustainability portfolios, July 1990–June 2019

This table shows the risk and return characteristics of equal-weighted (Panel A) and value-weighted 
(Panel B) FS score portfolios, along with the market portfolio (Panel C) for comparison. ‘Diff’ is the 
monthly return difference between the SCORE 4 portfolio and the SCORE 0 portfolio. � is the average 
monthly return, � is the standard deviation of monthly returns, re is the average monthly excess return 

SCORE 0 SCORE 1 SCORE 2 SCORE 3 SCORE 4 Diff Unrated

Panel A: equal-weighted returns
μ 0.65 0.94 0.98 1.05 1.11 0.46 0.53
� 4.23 3.93 3.84 3.66 3.54 1.79 4.76
 t(�) (2.89) (4.46) (4.74) (5.34) (5.85) (4.76) (2.09)
 re 0.40 0.69 0.72 0.79 0.86 0.46 0.28
 SR 0.09 0.17 0.19 0.21 0.24 0.25 0.06
 � 0.04 0.34 0.38 0.46 0.54 0.50 − 0.08
 t(�) (0.32) (2.80) (3.32) (4.44) (5.15) (5.24) (− 0.42)
 b 0.76 0.74 0.73 0.71 0.68 − 0.08 0.76
 R2 0.62 0.68 0.70 0.73 0.70 0.04 0.50

�FF − 0.08 0.23 0.26 0.35 0.45 0.53 − 0.18

 t(�FF) (− 0.90) (3.14) (3.32) (4.75) (5.16) (5.95) (− 1.59)

 b 0.88 0.85 0.83 0.81 0.76 − 0.12 0.94
 s 0.97 0.88 0.77 0.70 0.60 − 0.37 1.36
 h 0.46 0.33 0.31 0.22 0.22 − 0.24 0.06
 w 0.04 0.06 0.06 0.06 0.05 0.00 0.13
 R2 0.88 0.90 0.88 0.89 0.83 0.29 0.85

Panel B: value−weighted returns
� 0.71 0.69 0.77 0.85 1.03 0.33 0.63
� 5.34 4.54 4.22 4.14 3.85 2.77 5.26
 t(�) (2.46) (2.85) (3.39) (3.81) (4.99) (2.19) (2.25)
r
e 0.45 0.44 0.51 0.59 0.78 0.33 0.38
 SR 0.08 0.10 0.12 0.14 0.20 0.12 0.07
� − 0.06 − 0.01 0.08 0.17 0.40 0.46 − 0.12
 t(�) (− 0.57) (− 0.24) (1.28) (2.62) (5.23) (3.49) (− 0.99)
 b 1.10 0.97 0.91 0.90 0.81 − 0.29 1.07
 R2 0.84 0.90 0.92 0.90 0.87 0.21 0.81

�FF 0.04 0.07 0.05 0.20 0.31 0.27 − 0.01

 t(�FF) (0.31) (0.96) (0.71) (2.88) (3.72) (1.97) (− 0.07)

 b 1.12 0.97 0.93 0.91 0.83 − 0.28 1.13
 s 0.34 0.20 0.13 0.16 0.05 − 0.29 0.64
 h 0.16 0.15 0.13 − 0.06 0.03 − 0.13 − 0.15
 w − 0.08 − 0.08 0.00 0.00 0.05 0.13 0.00
 R2 0.86 0.92 0.93 0.92 0.87 0.31 0.85

Panel C: Market portfolio
 μ 0.72
� 4.43
 t(�) (3.05)
 re 0.47
 SR 0.11
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ratios, and higher fundamental profitability.10 In contrast to the broad comparison of 
firms with and without FS scores in Panel C of Table 2, these beneficial firm char-
acteristics are more pronounced with increasing financial sustainability. The port-
folio-based country and industry statistics echo the previous findings across rated 
and unrated firms. On average, we find a rather similar country distribution of the 
portfolios’ underlying firms, along with more variation in the sector allocation (e.g., 
consumer staples, energy, industrials, technology).

Table  4 presents monthly risk and return characteristics of equal-weighted and 
value-weighted FS portfolios, along with the market portfolio for comparison. The 
equal-weighted results illustrate the average sample firm’s return behaviour, while 
the value-weighted results shed light on how the degree of financial sustainability 
impacts larger firms. The monthly returns of the SCORE 1 to the SCORE 4 portfo-
lios are higher than the market return of 0.72% when returns are equally weighted. 
For value-weighted returns, SCORE 2 to SCORE 4 portfolios exceed market returns. 
These results support H1.

The column “Diff” reports the monthly return difference between high FS firms 
(SCORE 4) and low FS firms (SCORE 0). Excess returns ( re ) are calculated based 
on the one-month risk-free rate using the FIBOR through 1998 and the EURIBOR 
thereafter. The CAPM and four-factor model estimates are obtained by regressing 
the monthly excess returns of portfolio j on the explanatory factors of the consid-
ered model:

Equation (11) describes the CAPM, and Eq. (12) denotes the four-factor model. aj 
and �FF

j
 are the models’ abnormal returns. re

M
 is the market excess return. SMB 

(small minus big), HML (high minus low) and WML (winner minus loser) are long-
short factor portfolios related to firm size, value/growth and momentum. ej is the 
regression residual. The regressions are estimated using the ordinary least squares 
(OLS) method. The construction of these additional explanatory factors follows 
Fama and French (1993) and Carhart (1997).11 The beta reflects the sensitivity of 
the dependent returns, relative to the market portfolio. The adjusted  R2 value shows 
the explanatory quality of the model.

(11)re
j
= �j + bj

(

re
M

)

+ ej

(12)re
j
= �FF

j
+ bj

(

re
M

)

+ sj(SMB) + hj(HML) + wj(WML) + ej

and SR is the monthly Sharpe ratio. � and �FF are the monthly alpha estimates according to the CAPM 
and four-factor model. b, s, h, and w are the sensitivities of the portfolio excess returns to the market, 
size, value and momentum factors. R2 is adjusted for degrees of freedom. t(·) is the Newey and West 
(1987) adjusted t-statistic for the average monthly return or the corresponding alpha estimate

Table 4  (continued)

11 Over the sample period, the average monthly factor premiums on SMB, HML and WML are − 0.14% 
(t = − 1.28), 0.32% (t = 2.43) and 1.43% (t = 6.49), respectively.

10 These average firm characteristics are statistically significantly different between high and low FS 
firms.
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The equal-weighted results in Panel A of Table  4 document that higher finan-
cial sustainability is associated with higher future stock returns of the subsequent 
year, lower return volatility, and higher Sharpe ratios. These results support H2. 
Over the sample period, the return difference between SCORE 4 and SCORE 0 
firms is highly significant and amounts to 0.46% per month. The CAPM and four-
factor model regressions show that high FS firms produce strong abnormal returns 
of 0.54% and 0.45% per month, while low FS firms and unrated firms yield no sig-
nificant alpha estimates. The models’ factor sensitivities show that higher financial 
sustainability is associated with lower market betas (b) and lower loadings on the 
size (s) and value (h) factors.

The value-weighted results in Panel B corroborate these findings and empha-
sise the importance of financial sustainability for the largest and economically most 
important firms listed on the European stock markets. While the return difference 
between high and low FS firms tends to be smaller with 0.33% per month, firms 
with high financial sustainability still generate highly significant abnormal returns of 
0.40% and 0.31% per month in the CAPM and four-factor model.

Hence, compared to a pure market investment (Panel C), high FS firms offer 
investors a superior risk–return profile in both raw and risk-adjusted terms. For 
perspective, Fig.  2 illustrates (in logarithmic format) the cumulative payoff of a 
€1 investment in the value-weighted FS SCORE 0 portfolio (dashed gray line), the 
value-weighted FS SCORE 4 portfolio (solid gray line), and the market portfolio 
(dotted black line) over the sample period. The figure illustrates that an investment 
in high FS firms rewards with large payoffs. A €1 investment increases over time 
to €27.50, while a similar investment in the low FS portfolio yields only €6.99. By 

0
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1990 1994 1998 2002 2006 2010 2014 2018

Cumulative Payoffs, July 1990 to June 2019

SCORE 0 Market SCORE 4

Fig. 2  Cumulative payoffs of low and high FS firms in comparison to the market. This figure illustrates 
the cumulative payoff of a €1 investment in in the value-weighted low FS portfolio (dashed gray line), 
the value-weighted high FS portfolio (solid gray line) and the market portfolio (dotted black line) over 
the sample period
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comparison, a pure market investment would have ended in the sample period with 
a payoff of €8.73.

5.3  Financial sustainability score components

In this subsection, we examine the four components’ individual contributions to the 
total FS score in detail. We begin our investigation by estimating monthly firm-level 
cross-sectional regressions of monthly stock returns on the four components (or con-
ditions), i.e., real growth, survival probability, earnings risk, and value creation in 
combination with common controls based on firm size, book/market, and momen-
tum. In the regressions, the four components are based on the binary indicator vari-
ables forming the composite FS score. Thus, the average coefficient estimates can 
directly be interpreted as the average return difference between firms that fulfill or 
fail to achieve the given condition.

Panel A of Table 5 presents average coefficient estimates and associated Newey 
and West (1987) adjusted t-statistics (in parentheses) from univariate and multivari-
ate regression specifications. Except for momentum, which is measured monthly, 
the explanatory variables are updated at the end of June to predict monthly stock 
returns from July to the following June. The regressions are estimated using the 
OLS method (Fama and MacBeth 1973). Specification (1) summarises the univari-
ate firm-level cross-sectional regressions for the four components. We find that each 
component has a significantly positive impact on subsequent stock returns. The 
magnitude ranges from 0.18% per month (value creation) to 0.49% per month (real 
growth). When industry dummies are added to the regressions in specification (2), 
the results do not change in any material way. Thus, industry effects seem to be of 
minor importance when explaining the return-predictive ability of the FS score’s 
underlying components. However, when the four components are combined in a 
multivariate regression (specification (3)), we notice that only three of the four com-
ponents remain statistically significant.12 Adding common controls to the regression 
(specification (4)) produces the same outcome. The return-predictive ability of earn-
ings risk seems to be subsumed by the other three components.

The selected overall structure FS explains the share performance much better than 
real earning growth. The empirically shown positive effect of FS on performance is 
only partly due to real earnings growth. The robustness test shows that all four indi-
cator variables considered to be constitutive and necessary should be considered by 
FS if the aim is to attain the highest possible contribution to financial performance.

To investigate whether earnings risk is a redundant condition of FS, Panel B of 
Table  5 reports time-series averages of cross-sectional correlations between the 
metric-scaled four components. We notice that each component is only marginally 
related to the other three variables. Although the return-predictive ability of earn-
ings risk is rendered insignificant in the multivariate regression setting, it may still 
contain beneficial information beyond the return aspect due to its uniformly low 
correlations.

12 The framework of analysis follows the spirit of Fama and French (2008) by dissecting the FS condi-
tions that hold unique information about average stock returns.
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Table 5  Financial sustainability score components, July 1990 to June 2019

Panel A shows average coefficient estimates and associated Newey and West (1987) adjusted t-statis-
tics (in parentheses) from monthly firm-level cross-sectional regressions. The dependent variable is the 
firm’s monthly stock returns. The independent variables are the four components of the financial sustain-
ability score in combination with common controls based on firm size, book/market and momentum. 
In the regressions, firm size and book/market are measured in natural logs. The R2 values are adjusted 
for degrees of freedom. Obs. provides the number of firm-month observations. ‘Industry’ indicates 
whether industry dummies are included. Panel B reports time-series averages of cross-sectional correla-
tions between the four metric-scaled components. Panel C presents average monthly excess returns on 
equal-weighted and value-weighted FS portfolios that exclude the earnings risk component. ‘Diff’ is the 
monthly return difference between the SCORE 3 portfolio and the SCORE 0 portfolio. � and �FF are the 
monthly alpha estimates for the difference portfolio according to the CAPM and four-factor model

Specification (1) (2) (3) (4)
Univariate Univariate Multivariate Multivariate

Panel A: cross-sectional regressions
Real growth 0.49 0.46 0.16 0.16

(4.11) (5.11) (3.56) (4.23)
Survival probability 0.41 0.40 0.17 0.11

(5.90) (5.77) (2.90) (2.03)
Earnings risk 0.27 0.22 − 0.04 − 0.05

(2.69) (2.76) (− 0.62) (− 0.89)
Value creation 0.18 0.16 0.12 0.26

(2.50) (2.26) (2.15) (4.14)
Firm size − 0.02

(− 0.89)
Book/market 0.23

(3.32)
Momentum 1.13

(4.03)
R2 0.02 0.04
Obs 652,717 651,252
Industry No Yes Yes Yes

Real growth Survival prob-
ability

Earnings risk Value creation

Panel B: correlations
 Real growth – − 0.12 0.03 0.00
 Survival probability − 0.12 – − 0.11 − 0.12
 Earnings risk 0.03 − 0.11 – − 0.22
 Value creation 0.00 − 0.12 − 0.22 –

SCORE 0 SCORE 1 SCORE 2 SCORE 3 Diff α �FF

Panel C: Financial sustainability portfolios without earnings risk
 Equal-weighted 0.54 0.75 0.82 0.94 0.40 0.42 0.45

(3.49) (3.78) (4.59)
 Value-weighted 0.57 0.50 0.60 0.80 0.23 0.36 0.16

(1.67) (2.84) (0.98)
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To address this proposition, we repeat the portfolio-level analysis of Table  4, 
using only the three significant components, i.e., excluding earnings risk. Panel C 
of Table 5 reports average monthly excess returns on the resulting equal and value-
weighted financial sustainability portfolios. In this respect, “Diff” is the monthly 
return difference between SCORE 3 and SCORE 0, based on the remaining three 
conditions for FS firms. While the omission of earnings risk does not seem to have 
a substantial impact on equal-weighted portfolios, the inclusion of earnings risk is 
important in value-weighted portfolios when larger firms are given more weight. In 
comparison to Panel B of Table 4, all return differences are reduced in magnitude, 
and the raw and four-factor-adjusted return differences lack statistical significance 
at the 5% level. To ensure a robust financial sustainability score for both small and 
large firms, we therefore suggest the use of all four proposed components.

5.4  Robustness tests

The portfolio-level analysis of Table 4 is beneficial to infer how average returns vary 
with different degrees of financial sustainability. However, a large amount of the 
individual stock information is lost through aggregation. To address this concern, 
we perform different specification variants of monthly cross-sectional regressions 
at the individual firm level using subperiods, size-segmented subsamples and other 
methodological alterations. In this way, we also shed light on the economic and sta-
tistical strength of the FS-return relation over time and across firm sizes. This is 
important for robustness concerns because the strength of an identified return effect 
can vary over time (Linnainmaa and Roberts 2018) and between small and large 
firms (Fama and French 2008; Hou et al. 2020).13

The dependent variable is the firm’s monthly stock return. In specifications (1) to 
(5), the independent variables are the firm’s FS score in combination with common 
controls based on firm size, book/market and momentum. In specification (6) and 
(7), the individual FS score levels are considered instead of the composite score to 
assess how the specific degree of financial sustainability influences subsequent stock 
returns in the cross-section of individual firms.

Table 6 summarises average coefficient estimates and associated Newey and West 
(1987) adjusted t-statistics (in parentheses) from the outlined regression variants. 
“FS” denotes the FS score sample, while “All” stands for all available sample firms, 
including unrated firms without valid FS scores. Except for momentum, measured 
monthly, we update the explanatory variables at the end of June to predict monthly 
stock returns from July to the following June. All regressions include industry dum-
mies to control for industry effects and are estimated using the OLS method.

Firstly, specification (1) indicates a significantly positive relation between the 
firm’s FS score and subsequent stock returns after controlling for firm size, book/
market and momentum. Over the full sample period, a one-point increase in the FS 

13 Since firms from the UK, France and Germany contribute the largest portion of sample firms, we also 
tested whether (or not) country effects are influential in the observed results. We excluded firms from the 
three mentioned countries in the cross-sectional analysis or, in addition, included country dummies to 
control for country effects. The results are, however, similar to those presented in Table 6.
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score is, on average, associated with an improvement of 0.11% per month in the 
future stock-market performance. The four-fold magnitude of the cross-sectional 
return effect is consistent with the observed return difference between SCORE 4 
firms and SCORE 0 firms in Panel A of Table 4.

Secondly, we consider the impact of financial sustainability over time and 
across small and large firms. Specifications (2) and (3) report results for two equal-
sized sub-periods. The earlier half sample runs from July 1990 to December 2004 
(174 months) while the latter half sample covers the period from January 2005 to 
June 2019 (174 months). Specifications (4) and (5) provide size-segmented results. 

Table 6  Robustness of the financial sustainability score, July 1990 to June 2019

This table shows average coefficient estimates and associated Newey and West (1987) adjusted t-statistics 
(in parentheses) from monthly firm-level cross-sectional regressions. The dependent variable is the firm’s 
monthly stock return. The independent variables are the firm’s FS score in combination with common 
controls based on firm size, book/market and momentum. In specifications (6) and (7), the individual 
FS score levels are considered instead of the composite score. The variables SCORE 0 to SCORE 4 are 
binary indicator variables that take the value of one if the underlying condition holds and zero other-
wise. ‘FS’ denotes the FS score sample. ‘Small’ and ‘Large’ are based on the bottom and top 50% of FS 
score firms in each country in terms of market capitalization. ‘All’ stands for all available sample firms, 
including unrated firms without a valid FS score. The earlier and later half samples run from July 1990 
to December 2004 and from January 2005 to June 2019, respectively. In the regressions, firm size and 
book/market are measured in natural logs, and all regressions include industry dummies. The R2 values 
are adjusted for degrees of freedom. Obs. provides the number of firm-month observations

Specification (1) (2) (3) (4) (5) (6) (7)

Sample FS FS FS Small Large FS All
Period Full Earlier Later Full Full Full Full
FS score 0.11 0.12 0.10 0.13 0.08

(4.63) (3.15) (3.74) (4.75) (3.37)
Firm size − 0.02 − 0.03 0.00 − 0.13 0.00 − 0.02 − 0.04

(− 0.70) (− 0.75) (− 0.13) (− 3.24) (0.10) (− 0.66) (− 1.66)
Book/market 0.23 0.32 0.13 0.24 0.17 0.22 0.27

(4.16) (3.91) (2.09) (3.90) (2.90) (4.12) (5.39)
Momentum 1.07 1.01 1.13 1.32 0.78 1.06 1.06

(3.97) (2.93) (2.78) (5.27) (2.46) (3.95) (4.57)
SCORE 0 0.17

(2.03)
SCORE 1 0.24 0.40

(3.61) (5.29)
SCORE 2 0.31 0.49

(4.41) (5.50)
SCORE 3 0.41 0.61

(4.61) (5.80)
SCORE 4 0.49 0.70

(4.85) (5.86)
R2 0.04 0.04 0.04 0.03 0.06 0.04 0.03
Obs 651,252 297,672 353,580 326,089 325,163 651,252 1,150,923
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“Small” and “Large” are based on the bottom and top 50% of FS score firms in 
each country in terms of market capitalisation. Irrespective of whether we split the 
sample over time or across firm size, we notice a significantly positive FS-return 
relation. The effect’s strength is similar over the earlier and later half samples, while 
it varies between smaller and larger firms. However, this behaviour can also be 
observed in respect of the control variables and is, therefore, a common feature of 
most return-predictive devices (see, e.g., Fama and French 2008).

Specification (6) investigates the individual FS score levels instead of the com-
posite score. The variables SCORE 0 to SCORE 4 are binary indicator variables that 
take the value of one if the underlying condition holds for a firm and zero if other-
wise. The omitted category is SCORE 0. Thus, the estimates on the remaining indi-
cator variables directly provide the improvement in the future stock-market perfor-
mance relative to low financial sustainability. The outcomes document a monotonic 
return improvement with higher degrees of financial sustainability. For instance, 
being a SCORE 1 firm on average improves the monthly return by 0.24 percentage 
points, while being a SCORE 4 firm adds 0.49 percentage points per month to the 
future stock-market performance relative to SCORE 0 firms.

Finally, specification (7) moves the playing field to all available firms, including 
firms without a valid FS score, to assess the impact of financial sustainability rela-
tive to unrated firms. Consequently, the omitted category is unrated. As in the previ-
ous specification, we observe a continuing return enhancement when moving from 
low to high FS firms. On average, SCORE 0 firms significantly outperform unrated 
firms by 0.17 percentage points per month, while SCORE 4 firms even show a rela-
tive monthly return increase of 0.70 percentage points.

The last two specification variants corroborate that financial sustainability does 
not only contain valuable information about expected stock returns within the uni-
verse of FS score-rated firms but also across all available firms, including firms 
whose financial sustainability cannot be evaluated based on our methodology. Firms 
without valid FS scores appear to be the poorest performing assets in the sample, 
which is consistent with our understanding of financial sustainability.

5.5  Discussion of results

Companies with high financial sustainability, because they tend to be low-rated in 
terms of B/M (book-to-market ratio), present growth characteristics. Despite their 
lower fundamental risk and return volatility, these companies achieve above-average 
returns on the stock market. A risk adjustment based on the CAPM and the four-
factor model (Carhart 1997) demonstrates statistically significant and economically 
relevant risk-adjusted excess returns. These returns increase monotonically with 
increases in the degree of financial sustainability (measured by score) and are the 
highest for companies with high financial sustainability (SCORE 4). These empirical 
findings coincide with the expected findings detailed in Sect. 3, according to which 
companies with low earning and insolvency risks—sub-aspects of financial sustain-
ability—generate risk-adjusted excess returns. Financial sustainability is therefore 
an aspect of overall sustainability, rewarded by the capital market. The risk-adjusted 
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excess returns of such companies are difficult to reconcile with the implications of 
the hypothesis of a perfect capital market.

When disentangling the comprehensive FS score into its four components, we 
find that each single component is significantly associated with monthly stock 
returns. Correlations between the four components are modest, resulting in the 
conclusion that the four components cannot be substituted but form a system of 
necessary conditions. Nevertheless, the return-predictive ability of earnings risk 
is rendered insignificant in the multivariate regression setting. A further analysis 
with only three conditions shows that the inclusion of earnings risk is important in 
value-weighted portfolios when larger firms are given more weight. Thus, to attain 
a robust financial sustainability score for both small and large firms, we suggest the 
use of all four proposed components. Further robustness test show that our results 
are unconditional regarding the period, firm size and industry. Our analyses further-
more show that with increasing FS scores, abnormal returns increase in relation to 
both FS-rated and unrated firms.

The study’s results also suggest that when assessing the performance of sustaina-
ble companies, i.e., of socially responsible firms, one should first examine the extent 
to which the performance can be explained by above-average financial sustainability. 
It is possible that the above-average performance of sustainable companies revealed 
by other studies is at least partially attributable to above-average financial sustain-
ability, which, in turn, is a component of governance in the ESG model. Other indi-
cators of overall sustainability or governance in the ESG score might also appear 
relevant in studies because they correlate with financial sustainability (or are simply 
imperfect proxies for financial sustainability).

This study shows that the excess returns cannot be explained by the usual risk 
factors of the Carhart model. At least, in efficient markets, companies’ non-financial 
characteristics cannot influence their returns on shares (see Core et al. 2006). Walk-
shäusl (2018) examines the performance contribution of the ESG rating Asset 4 for 
companies in 22 equity markets from 2003 to 2016 (see Ferrell et al. 2016; Shau-
kat et al. 2016). Accordingly, as an aspect of governance (G), financial sustainabil-
ity cannot be examined independently. This study shows no differences in returns 
between firms with high and low ESG ratings. However, when company characteris-
tics such as size and momentum are considered, statistically significant risk-adjusted 
outperformance appears. These are typical characteristics of risk factor models, such 
as the model of Carhart (1997). Walkshäusl (2018) finds two connections between 
ESG ratings and the fundamental company data (see Rajput et  al. 2012; Orlitzky 
et al. 2003; Risalvato et al. 2019). Companies with a higher ESG rating have higher 
organisational performance and lower investment. He states:

Although high-rated ESG firms exhibit more positive return-generating fea-
tures than low-rated firms, these firm characteristics are not priced within the 
cross section of ESG-rated firms, causing the insignificant return difference 
between high-rated and low-rated ESG firms” (Walkshäusl 2018, p. 39). What 
appears most plausible is a mispricing-based explanation of risk-adjusted 
excess returns. He further observes: “We find that investors rather system-
atically underestimate the expected fundamental performance of ESG-rated 
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firms. The positive excess returns of ESG-rated firms over unrated firms there-
fore reflect price corrections arising from the reversal of investors’ expectation 
errors.

Although Walkshäusl (2018), Ferrell et  al. (2016) and Shaukat et  al. (2016), 
amongst others, find risk-adjusted excess returns in analyses based on ESG scores 
but no differences in the returns as such, our findings differ. When selecting stocks 
based on a financial sustainability score, risk-adjusted excess returns and excess 
returns without risk adjustment are apparent. The results point to the interpretation 
derived from Walkshäusl (2018, p. 39): the data indicate mispricing and a delayed 
adjustment of investor expectations to the advantage of financially sustainable 
companies.

6  Conclusion and implications for future research

Although financial sustainability is currently inadequately operationalised, it remains 
a latent construct that is important for risk and sustainability management (the TBL). 
However, a closed theory of financial sustainability does not exist so far. Measuring 
financial sustainability makes it possible to specify a secondary condition that is rel-
evant to investment decisions: if a firm’s financial sustainability is questioned, inves-
tors will not invest in it. From the company’s viewpoint, high financial sustainability 
is a management control parameter that complements shareholder value and acts as a 
success factor because it ensures the companies’ financing scope and reduces risks of 
refinancing and, therefore, insolvency. In an imperfect capital market with financing 
restrictions and insolvency costs, this will foster financial performance.

Based on the assumption of risk-averse economic subjects, their understanding 
of the term “sustainability” and assumptions about the capital market, we identi-
fied the key features of a theory from which the formative measurement concept for 
FS and the hypothesis about the relationship between FS and stock market return 
were derived. Based on this understanding, we developed a measurement approach 
to financial sustainability. Based on the literature, we derived four central conditions 
of financial sustainability from the general understanding of the term sustainability 
and the understanding of the term financial sustainability. The four conditions are 
also in line with traditional principles of accounting theory on capital maintenance. 
We also proposed conditions to measure financial sustainability: (1) a real growth of 
the firm that prevents its shrinkage or liquidation over time, (2) a significant prob-
ability of firm survival, (3) an adequate level of risk exposure by the firm and (4) an 
attractive risk–return profile for the owners.

In addition to the derivation of a measurement concept for financial sustainabil-
ity with four indicator variables from the understanding of the term “sustainabil-
ity” and the CSR literature, a construct validity study based on, for example, sur-
vey data of market participants seems useful for purposes of future research (see, 
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e.g., MacKenzie et al. 2011). Furthermore, it would be interesting if future research 
analyse the association between financial sustainability and ecological and social 
sustainability.

Based on the findings of empirical capital market research, we derived the 
hypothesis that companies with high financial sustainability generate risk-adjusted 
excess returns. This hypothesis was substantiated by the operationalisation of finan-
cial sustainability. In the empirical study, the criteria of financial sustainability were 
measured based on publicly available data. The probability of default and the vari-
ation coefficient of net income, as a measure of the earnings risk, were determined 
and the costs of equity were derived according to a measure of earnings risk. This 
information permitted the estimation of the fundamental earnings value of a firm 
and allowed an assessment of whether this value is greater than the book value of 
equity (as an indicator of an attractive risk–return profile). We also tested and veri-
fied the second hypothesis, namely that excess returns increase with the number of 
included conditions in the investment strategy.

Our article makes a two-fold contribution to the literature. Firstly, by deriving 
and proposing four conditions, we contribute to the operationalisation—according 
to accounting and capital market measures—of the ambiguous concept of finan-
cial sustainability. We thereby extend sustainability accounting and CSR literature, 
which, thus far, are rather silent on the operationalisation of financial sustainabil-
ity. However, we have to note that a closed theory of financial sustainability does 
not exist in the literature. Furthermore, the four proposed conditions capture and 
measure the overall objective of “sustainable value creation” as suggested by regula-
tion (i.e., the DCGC). These conditions also expand internal and external risk gov-
ernance approaches as they are consistent with existing approaches to rating, risk 
management, simulation, company valuation and management control. Thus, we 
expand financial sustainability literature (e.g., Gregory et al. 2014; Gómez-Bezares 
et al. 2017; Henock 2019; Zabolotnyy and Wasilewski 2019) by including a theory-
driven selection of four conditions of financial sustainability, even if a closed theory 
of financial sustainability does not exist so far: in particular by adding earnings risk 
exposure and an attractive earnings risk profile as conditions, considering that the 
conditions of growth and insolvency risk have been mentioned and operationalised 
in prior literature, albeit in a different manner.

Secondly, after validating the measurement system, our finding is that an invest-
ment strategy which only invests in European firms with high financial sustainability 
(i.e., firms fulfilling all four conditions over the period from July 1990 to June 2019) 
results in monthly excess returns of 0.39%. Furthermore, we find that these abnor-
mal excess returns increase with the number of conditions included in the investment 
strategy. Thus, we expand the literature by analysing a long-term, cross-sectional, 
international sample of significant size and by associating our financial sustainabil-
ity measure with an adequate outcome variable of future financial success.

The outlined implementation of the measurement method for financial sus-
tainability also links sustainable management and risk management, as shown 
in the areas of risk analysis and aggregation. The implementation of this meas-
urement technique for corporate management also creates the conditions for a 
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decision-oriented alignment of risk management, because of requirements based on 
the business judgement rule. In addition, it provides information that is required for 
value-oriented corporate management in an imperfect capital market, such as the 
measure of the earnings risk as a basis to derive the risk-adjusted cost of capital 
(Gleißner 2019).

Regarding future research, it would be interesting to investigate the acceptance 
of our proposed measurement concept by investors and company owners. The dif-
ferences between certain groups of owners, such as family entrepreneurs as opposed 
to short-term or strategic investors, also merit further investigation (on risk aversion 
of family businesses see Hiebl 2013 in particular and Croci et al. 2011; Xiao et al. 
2001; Zahra 2005). Concerning family firms and their owners, family business lit-
erature addresses the concept of socioemotional wealth (SEW) (e.g., Berrone et al. 
2012; Gomez-Mejia et al. 2011). The SEW concepts suggests that family firm own-
ers not only care about financial results, but also about their status as firm owners 
and entrepreneurs. Leitterstorf and Rau (2014) even suggest that family firm owners 
are likely to sacrifice financial results to keep the firm “up and running”. The extent 
of risk is a significant factor influencing SEW via risk aversion. The perceived 
extent of risks and realised effects of risks affect the SEW of risk-averse people. A 
higher risk scope reduces c.p. SEW and SEW’s sensitivity to risk scope is directly 
dependent on risk and loss aversion. Since we did not differentiate between family 
and non-family firms in our study, it is suggested that further studies explore this 
difference and investigate whether (or not) the four proposed conditions and their 
effects are also valid for family firms.

To assess earnings risk, our use of the variation coefficient of net earnings is a 
rather simple measure. Conceptually and empirically, it would be possible to use 
other risk measures such as the expected shortfall or the conditional VaR. As stand-
ard deviation and variation coefficients are often used in capital market research 
(e.g., for CAPM), we operationalised these measures in our study.

Furthermore, it might be interesting to develop a closed theory of financial sus-
tainability by expanding existing principles of capital market and accounting theory 
on which our paper is based on.

Another area of future research is the relationship between financial sustainability 
and risk management design, especially regarding the implementation and dimen-
sions of the risk governance approach (see Stein et al. 2019). Additional empirical 
backing is a major concern of the risk governance approach (see Hiebl 2019). The 
“overall performance” of this holistic approach, which emphasises aspects of corpo-
rate culture and establishes a link with corporate governance, can be measured more 
accurately by financial sustainability when considering shareholder value: a measure 
that does not involve risk limits or stakeholder goals to ensure the company’s con-
tinued existence. Such studies would be an important addition to existing studies, 
which only consider the relationship between risk management—especially enter-
prise risk management (ERM) —and company value or stock prices (e.g., McShane 
et al. 2011 and Grace et al. 2015). As previously mentioned, financial sustainabil-
ity is as a minimum a relevant supplementary management control parameter for 
risk management and the assessment of companies’ financial performance. Finally, 
the overall impact of financial sustainability on financial performance (e.g., stock 
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returns) should be examined. The strong impact shown in this study can be inter-
preted as an indication that financial sustainability dominates when it comes to the 
effects of overall sustainability, or to ESG or CSR scores.

The proposed operationalisation of financial sustainability permits the further 
examination of this third pillar of sustainability management. The empirical study 
shows that financial sustainability has a beneficial effect on firms’ financial out-
comes and that it enables risk-adjusted excess returns for listed companies.

Appendix

See Table 7. 
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Table 7  Sample Construction Procedure and Attrition in Data

This table outlines the sample construction procedure and attrition in data due to data requirements

Description/Requirements Firms

All European firms with available return and accounting data 4403
 Less financial firms 858
 Less firms with negative book equity 125

Sample firms 3420
Unrated firms due to (multiple criteria may apply) 1501
 (1) Real growth: Negative net income values 953
 (2) Survival probability: Probability cannot be calculated 137
 (3) Earnings risk: Negative coefficient of variation 757
 (4) Value creation: Valid value measure cannot be calculated 1501

Rated firms 1919
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directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen 
ses/ by/4. 0/.
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