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Abstract: Sustainable investing is an investment approach in line with the values of sustainable
development and compliance with environmental, social, and corporate governance (ESG) criteria.
The aim of the article is to propose a sustainable investing model (SIM ) to support the decision-making
of responsible individual investors. The proposed model aggregates economic indicators of investment
decision-making, positive and negative ESG criteria, the market value of the stock, a systematic and
unsystematic risk (expressed by the capital asset pricing model (CAPM)), thus widening the investment
triangle by another peak—and that is sustainability. The research methodology is based on four
key areas (environmental, social, corporate governance, and economic) associated with sustainable
investments, stock market value, and risk. The research methodology of structural equation models
is applied for the construction of the SIM . Mathematical equations are used to apply the SIM ,
which expresses values, the so-called factor scores. For the classification of sustainable investments,
a classification scale is created that divides investments into three groups: above-average, average,
and below-average. The SIM comprehensively evaluates individual ESG criteria and economic areas
of sustainable investments, thus assisting the investor in deciding on sustainable investments of
Czech joint-stock companies in the manufacturing industry, including benchmarking with other
sustainable investments.
Keywords: sustainability; sustainable investing; ESG criteria; market value of the stock; CAPM;
Czech joint-stock companies; structural equation modelling

1. Introduction
Socially responsible investment (SRI), (also responsible investing, sustainable investing) has long
ceased to be on the margins of interest to investors and is undoubtedly becoming part of the mainstream.
In 2015, the European SRI market amounted to almost EUR 23 trillion, having grown by 42% [1] over
two years. Responsible investment is largely focused on tradable sustainable investments, namely,
securities, stocks, or funds related to sustainability; for example, in 2012 the total value of assets of
responsible investment funds managed in Europe was approximately EUR 252 billion. Within six years
it nearly doubled, reaching EUR 496 billion in assets under management on the responsible investing
market before the end of 2018 [2].
Socially responsible investment in the Czech Republic has also become an interesting alternative
for the investors. Socially responsible investment (SRI) focuses mostly on mutual funds in the
Czech Republic; these are analysed from various perspectives, including the impact of risk, liquidity,
and profitability. Missing in this field are environmental, social, and corporate governance (ESG)
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factors and risks and their analysis of the impact with related financial effects of sustainable investing
(SI). An analysis of current approaches to evaluating investments shows that the key barrier in the
transition to sustainable investing as a part of the conventional methods is not taking into account
non-financial ESG factors. In the case of the Czech Republic, it is also a lack of experience, a lack of
clarity as to which ESG factors have a financial impact and in what time frame, and scepticism of
mainstream investors towards SI resulting from these reasons. In the Czech Republic, SRI focuses
on mutual funds; these have been analysed from various perspectives, including the impact of risk,
liquidity, and profitability.
In the Czech Republic, there is no suitable model for deciding on sustainable investments. It is
therefore necessary to create a model for investor decision-making that would include not only financial
factors but also ESG factors, and also take into account the impact of risk and market share price.
The authors of this article have been dealing with the issue of sustainability since 2014 in grant
projects, when, based on empirical research, they proposed a composite indicator for measuring
corporate sustainability (Complex Performance Indicator—CPI) to assess the performance of Czech
manufacturing companies [3,4]. In further research they followed up on the acquired knowledge,
modified the model of sustainable added value, and created a model of sustainable environmental,
social and corporate governance value added (SESGVA ) for the evaluation of Czech companies [5].
The article presents research focusing on sustainable investments of Czech joint-stock companies
in the manufacturing industry; the companies concerned are those that do not trade on the stock
exchange. The reason for focusing on joint-stock companies in the manufacturing industry is that this
industry constitutes the largest part of the Czech economy. Another reason is that the current research
builds on previous research and expands it with other important decisive criteria—with the impact of
risk and the market price of the stock. Currently, there are many investors who in the Czech Republic
are trying to invest in companies that have sustainability in their strategy. The selection of suitable
sustainable investments and their evaluation is crucial for investors, and this selection should be based
on the principles of SRI.
In connection with SRI, two types of criteria for selecting traded stocks are distinguished:
the so-called positive and negative screenings. Based on negative screening, unwanted companies are
excluded from the portfolio. Manufacturers of tobacco, alcohol, weapons, nuclear energy, and gambling
operators cannot be identified as socially responsible companies [6]. The positive selection of the
portfolio includes the products of companies that undertake in their articles of association to carry
out activities that are in line with socially beneficial business, contribute to the improvement of the
environment, or help solve social problems [7].
The aim of this article is to design a sustainable investing model (SIM ) including ESG integration,
which would also include economic indicators (ESGEM model), the market value of the stock,
and systematic and unsystematic risk given by the capital asset pricing model (CAPM). The benefit of
the sustainable investing model (SIM ) can be seen in the fact that it will provide investors with the
framework for a comprehensive assessment of sustainable investments of Czech joint-stock companies
in the manufacturing industry.
The model is proposed on the basis of empirical research from the 2015–2018 data with a focus on
Czech joint-stock companies in the manufacturing industry not listed on stock exchanges. The following
is applied within the design of the model: one-dimensional and multidimensional statistical methods,
exploratory factor analysis (EFA), confirmatory factor analysis (CFA), modelling by means of structural
equation modelling (SEM), including a classification scale for the classification of enterprises in
connection with benchmarking.
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2. Theoretical Starting Points
2.1. Corporate Social Responsibility (CSR)
Corporate social responsibility is currently a phenomenon that is receiving a lot of attention.
Although the debate on this concept tends to have a rather philosophical subtext, this topic is
increasingly becoming the subject of a number of different studies that look at the impact of the
use of the concept on economic indicators. Companies that use the concept of CSR try to behave in
such a way that they take into account not only the needs of their internal environment, but also the
external environment of the company. They strive to contribute to sustainable development and the
overall improvement of the condition of society. According to many authors, CSR is a concept of
contemporary entrepreneurship that understands entrepreneurship from a broader perspective and is
based on three basic pillars, or on the so-called triple-bottom-line: economic (Profit), social (People),
and environmental (Planet). Dahlsrud came to important findings by analysing a number of definitions
of CSR in his study. Based on this analysis, he defined five basic areas that the definition and concept
of CSR deal with: the environmental area, the social area, the economic area, the area of stakeholders,
and the area of volunteering [8].
The literature offers several insights into the CSR determinants [9–13]. Author’s Bénabou and et al.
mentioned that the social behaviour of corporations is closely tied to motives at the individual and
corporate levels [14]. Author’s Hockerts and et al. [15] and Harjoto and et al. [16] objected that
CSR focuses on things that affect stakeholders, with responsible investing being a way to evaluate a
company’s response to several stakeholders.
Further research has focused on the link between CSR and economic issues such as
inventory policies, corporate financial performance, corporate governance, market orientations,
customer satisfaction, earning management, and brand equity [17–20].
The impact of direct investment on CSR was investigated by [21], who documented interesting
practical and theoretical patterns and relationships; they found that foreign direct investment
(FDI) and international business enterprises support positive social and economic development
in emerging nations. De Mello examined the effects of foreign direct investment (FDI) on growth in
developing countries and identified that FDI supports knowledge transfer, both in terms of job training,
skills acquisition, and better management. FDI also supports the implementation of new technologies
into the production process through capital spillovers, then leads to an increase in domestic production
and an increase in added value in production related to foreign direct investment [22].
Author’s Dobers and et al. argued that CSR contributes to the solutions to problems in
developing countries, such as the development of institutions that contribute to social justice,
environmental protection, and the eradication of poverty. In their view, developing countries are
different; their political, economic, and social arenas have direct effects on the CSR mechanism.
They suggested that effective cooperation between the public and private sectors and NGEOs
(Non-governmental Environment Organisations) is essential to address the most pressing social
challenges of developing societies [23]. CSR research was performed by [24] in the countries of Central
and Eastern Europe in the financial sector. Based on the comparative analysis, a conclusion was made
that there is a significant difference in CSR issues between the countries of Central and Eastern Europe
and many Western economies. The results showed that banks with lower levels of profitability are
more interested in involving social projects. Corporate commitment to society and the environment is
perceived as a tool of responsibility and transparency; this involvement in society and the environment
is deemed as a competitive advantage.
At present, social responsibility in the Czech Republic is an increasingly discussed topic in
companies. The impact of social responsibility has grown significantly in recent decades, and the
adoption and subsequent application of CSR has now become an integral part of companies in planning
and meeting organisational goals. Czech companies strive to implement CSR into their corporate
culture. Despite this fact, the results of some research show that the presence of foreign elements
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in the company has a significant effect on CSR awareness; the companies with foreign participation
or branches of multinational corporations have a slightly higher awareness of CSR. Knowledge of
the CSR concept and its main principles is usually directly influenced by the size of the company.
In particular, representatives of small and medium-sized enterprises (SMEs) in the Czech Republic,
although they implement a number of activities that can be considered as part of the CSR concept,
do not always have sufficient knowledge on the issue of social responsibility. It can be stated that an
increasing number of companies in the Czech Republic are trying to approach CSR not only as an
integral part of their strategy, but also as a way to constantly reflect new modern approaches in the
field of CSR in their management. However, many companies in the Czech Republic still understand
CSR as a PR tool rather than as an integral part of their corporate strategy, although the situation in
this area is gradually improving. It also follows from the research of [25] that the act of implementing
CSR and moral standards in the banking sector encourages social duty and ethics, which has become a
suitable marketing apparatus for communication with stakeholders.
In 2014, the Czech Republic implemented the EU Directive on Non-Financial Reporting
(2014/95/EU) into its legal order; this means that since 2017, it has been mandatory for public
interest companies to report their non-financial indicators. At the beginning of 2016, KPMG conducted
a survey of the condition of non-financial reporting in 45 countries around the world, including the
Czech Republic. It focused on the 100 largest companies in each country and the 250 largest companies
operating globally. Of the European countries, France (93% of the 100 largest companies), the United
Kingdom (90%), Norway (86%), and Denmark (82%) had the best results in terms of non-financial
reporting. In the Czech Republic, only 43% of the 100 largest companies reported non-financial
indicators, such as the environmental impact of business, respect for human rights, philanthropy,
or anti-corruption rules and transparency. In an international comparison, European companies lagged
behind companies from Asia and North America. Implementing the EU Directive on Non-Financial
Reporting can change the attitude of Czech companies to CSR [26].
Further research focuses on the existence of a relationship between CSR and the economic
performance of companies with an impact on investor decision-making. Investors in recent years
are looking to CSR information as one of the key factors in making an investment decision. In their
study, Cohen and et al. focused on the perception of economic performance indicators, principles and
performance of corporate governance, and corporate social responsibility. The results of their survey
suggest that retail investors are currently most interested in information on economic performance,
followed by governance, and information on corporate social responsibility. Smaller investors prefer
to obtain information on corporate social responsibility from a third-party source and governance
information from an audited or regulated document, while both sources are used to gather information
on economic performance indicators [27]. In a paper published by [28] more appeal is seen in
(sociological) perspectives that are more explicitly focused on issues of power, interest, and ideology,
which [29] had designated “critical” and which are now designated “integrative/critical”. In her research,
Zyznarska-Dworczak focused on the relationship between managerial accounting and corporate social
responsibility in the countries of Central and Eastern Europe with regard to the role of accounting in
the broader social, ethical, environmental, cultural, and historical context. The observed changes in the
companies of Central and Eastern European relate to the organisational structure; their production
structure; management practices that take into account social, environmental and ethical expectations;
performance measuring; the demand for more detailed information about their socioeconomic and
environmental potential; the need for better skills and competence of accountants [30]. Further results
from many studies have shown that companies with a socially responsible image achieve positive
effects in relation to investors, find it easier to obtain finance, and achieve higher market capitalisation,
because sustainable companies are considered less risky by investors. Therefore, in recent years,
investors have been looking for information on CSR as one of the key factors in deciding on socially
responsible investment.
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2.2. Socially Responsible Investment
Socially responsible investment (SRI) is an investment strategy that has been applied for many
years. The definition of SRI and the criteria used to assess responsible investments have developed over
the course of time. The selection of these criteria has been variable over time, since the criteria selected
always reflect contemporary standards and values currently recognised in society. SRI has been defined
as “integrating personal values and societal concerns with investment decisions” [31]. This definition
is, however, too vague, since it raises the question of just how much social responsibility is considered
adequately socially responsible. Eurosif and Principles for Responsible Investment provide a more
precise definition. The United Nations-supported Principles for Responsible Investment defines SRI as
“an approach to investing that aims to incorporate environmental, social and governance (ESG) factors
into investment decisions, to better manage risk and generate sustainable, long-term returns” [32].
According to the organisation Eurosif, SRI is defined as “a long-term oriented investment approach,
which integrates ESG factors in the research, analysis and selection process of securities within an
investment portfolio. It combines fundamental analysis and engagement with an evaluation of ESG
factors in order to better capture long-term returns for investors, and to benefit society by influencing
the behaviour of companies” [1].
ESG criteria for the assessment of investments are based on the concept of corporate social
responsibility (CSR). Contemporary theoretical knowledge anticipates the existence of a relationship
between CSR, the economic performance of a company, and the subsequent impact on the
decision-making of investors. Research results have shown that companies with an image of
sustainability achieve positive effects in relation to investors, obtain funds more easily, and attain
higher market capitalisation [33,34]. This happens because investors consider sustainable concerns
less risky [35]. Friede and et al. summarised the results of more than 2000 studies and found that
approximately 90% of studies find a non-negative relationship between ESG and financial performance,
and a large majority of studies report positive findings [36]. According to the International Finance
Corporation of the World Bank [37] companies with a good ESG performance have an advantage in
view of the fact that they reduce costs and risks, strengthen their brand, and improve their growth,
thereby providing added value for investors. ESG criteria most often cover the following areas [38]:
–
–
–

Environmental criteria: management systems, climate change, pollution control, land remediation,
environmental impact of products, energy use, water consumption, waste, recycling.
Social criteria: human rights, diversity, labour practices, community engagement, charitable
donations, product safety.
Corporate governance criteria: code of conduct, board structure, board independence, audit
committee independence, compensation, bribery, reporting.

SRI can therefore be considered as a general term for sustainable investment, responsible
investment, ethical investment, and the so-called impact investment. Socially responsible investors
place greater emphasis on the moral aspect than conventional investors [39], and research has shown
that they need not sacrifice revenue or assume greater risk [40–42].
It is generally assumed that sustainable investment has an impact on society, the environment,
and higher economic performance. Previous studies have focused on distinguishing the risks and
returns between sustainable investment and conventional investment [43]. There may be several
reasons that lead investors to invest in a sustainable way, the most important ones being that a wider
range of criteria are used for investment decisions, helping investors to avoid risks affecting long-term
investment returns that cannot be detected by financial analysis. Scandals in corporate practice have
also contributed to this [44]. Another reason is the pressure of the EU, which sees it as a suitable tool
for investors, as well as the pressure of various groups of stakeholders.
At present, there is a need for research that will address sustainable investment (SI) in terms of
the impact of risk, the development of market share value, and the inclusion of ESG and economic
factors for investor decision-making with a focus on socially responsible and environmentally friendly
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industries in the Czech Republic. Decision-making on responsible investments therefore constitutes a
multi-criteria decision-making approach, and other methods need to be applied than are already applied
in the case of evaluating only financial criteria. Structural equation modelling (SEM) enables more
criteria to be included in decision-making, provides additional information to investors, and allows for
a comparative analysis of selected investments.
2.3. Selection of ESG Indicators
The selection of ESG indicators entering the ESG integration model, including economic indicators,
is based on empirical analyses of Czech joint-stock companies in the manufacturing industry not
traded on the stock exchange for the period of 2015–2018. Selected joint-stock companies support
sustainability and use tools such as EMAS (Eco-Management and Audit Scheme), environmental ISO
14000 standards, CSR, and other tools to reduce environmental impact.
The environmental profile of a company is assessed in terms of the number of harmful activities
that affect the environment. The better the company behaves towards the environment, the higher its
environmental performance. International sources are used to determine environmental indicators,
namely the Global Reporting Initiative, EMAS III, and indicators of the Czech Statistical Office.
Environmental indicators cover measurable areas of environmental investment, emissions and waste, and resource
consumption, i.e., input and output indicators [5].
The social profile is determined by the social impacts of the company’s activities on interest groups,
as interest groups are not only recipients of business actions and outputs, but also a source of expectations
of what constitutes desirable and undesirable business performance, and they ultimately evaluate
corporate behaviour, i.e., how their expectations have been met [45,46]. Internationally recognised
standards governing the social area of business can be divided into standards governing social
responsibility and standards focusing on the safety and health of employees. Social responsibility
standards include the ISO 26000 Social Responsibility and the AA 1000 Account Ability–Stakeholder
Engagement Standard. Selected social indicators cover labour relations, society, and human rights. [5].
Governance performance has a key impact on the long-term success and performance of a
company [47]. According to [48], the goal of governance is to build the environment of trust,
transparency, and accountability necessary to support long-term investment, financial stability,
and business integrity, and thus support the growth and development of an inclusive society.
Governance fundamentally affects other components of corporate sustainability because it creates a
structure through which business goals are set and the means to achieve those goals are determined.
To determine the corporate governance indicators, the documents Corporate Governance Code, based on
the principles of [48,49], and on the annual reports of Czech joint-stock companies in the manufacturing
industry were used. Corporate governance indicators cover the areas of monitoring and reporting,
the effectiveness of corporate governance, and the structure of corporate governance [5].
Economic indicators are determined from annual reports and from the AMADEUS database
(2018) of Czech joint-stock companies in the manufacturing industry. Economic indicators are selected
that are commonly used for investment decisions of Czech companies: profit, added value, profitability, cash flow,
financial stability, and operating stability [5]. The basic set of selected ESG and economic indicators is
given in Table 1.
Based on current theoretical knowledge, the existence of a relationship between CSR, economic
performance of the company, and the subsequent impact on investor decisions is assumed. The results
of research have shown that companies with a sustainability image achieve positive effects in relation
to investors, more easily obtain funds, and achieve higher market capitalisation; this happens because
sustainable companies are considered less risky by investors. Friede and et al. summarised the results
of more than 2000 studies and found that approximately 90% of studies find a non-negative relationship
between ESG and financial performance, and a large majority of studies report positive findings [36].

Sustainability 2020, 12, 8342

7 of 27

Table 1. Environmental, social, corporate governance (ESG) and economic indicators.
Environmental, Social, and Corporate Governance Indicators IESGi
Indicators

IEni —Environmental indicators

ISoci —Social indicators

ICgi —Corporate governance indicators

Indicators
IEcoi —Economic indicators

Measure (Unit)
IEn1 —Non-investment expenditures for the protection of the
Environment [CZK thousand]; IEn2 —Total emissions to air{xe “emise do
ovzduší”} [t]; IEn3 —Total greenhouse gas emissions [t]; IEn4 —Total
consumption of renewable energy [GJ]; IEn5 —Total annual consumption
of water [m3 /rok]; IEn6 —Total annual production of waste [t]; IEn7 —Total
annual production of hazardous waste [t]
ISoc1 —Total amount of money for gifts [CZK thousand]; ISoc2 —Total
amount of money for charitable work in support of local communities
[CZK thousand]; ISoc3 —Number of terminated employments;
ISoc4 —Number of women; ISoc5 —Education and training expenditures
[CZK thousand]; ISoc6 —Number of employees; ISoc7 —Wage
costs/Average number of employees; ISoc8 —Added value/Wage costs
ICg1 —Information about financial results [yes, no]; ICg2 —Collective
agreement [yes, no]; ICg3 —Reports from environmental and social areas
[yes, no]; ICg4 —Code of Ethics [yes, no]; ICg5 —Site of the board of
directors and the supervisory board [%]; ICg6 —Number of women in the
board of directors and in the supervisory board to the size of CG [%];
ICg7 —Stability of the board of directors and the supervisory board to the
size of CG [%]; ICg8 —Number of independent members of the board of
directors and the supervisory board to the size of CG [%];
ICg9 —Remuneration of the members of the board of directors and the
supervisory board [CZK thousand]
Economic indicators IEcoi
IEco1 —EAT/Equity (ROE_ Return on Equity) [%]; IEco2 —EBIT/Total
Assets (ROA_ Return on Assets) [%]; IEco3 —EBIT/Sales (ROS_ Return on
Sales) [%]; IEco4 — EBIT/Equity + Long-term liabilities (ROCE_ Return on
Capital Employed) [%]; IEco5 —Cash Flow/Total Assets [%]

The relationship between environmental reporting, environmental performance, and economic
performance has been the subject of research by [50], whose study using structural modelling confirmed
that better environmental performance leads to significantly better economic performance and also to
providing more extensive quantified environmental information. The positive relationship between
social responsibility and economic performance has been discussed, described [51–54], and also
confirmed by research [55,56]. Emilsson and et al. confirmed a positive relationship between social
responsibility and economic added value in a sample of Swedish companies [57]. Deev and et al.
examined the impact of governance (especially the corporate governance system, the duality of the
chairman of the board of directors and of the CEO, the structure and diversity of the board of directors)
and the impact of corporate social responsibility on the economic performance of European financial
companies; the results of their studies provide significant confirmation of the positive impact of these
factors on economic results [58].
2.4. The Firm Risk
To determine systematic and unsystematic risks, the CAPM model is used, which is included
in the SIM sustainable investing model. The CAPM model includes a risk-free interest rate, a risk
premium, and the level of the β coefficient according to the [59] formula. The level of risk is reflected
in the overall expected rate of return on investment; using the CAPM model, it can be expressed as:


re = r f + β rm − r f ,

(1)

where re —cost of equity (%); rf —the risk-free interest rate β corresponds in most cases to the interest
rate on ten-year government bonds; β—the coefficient expresses the relative risk connected with a
certain business in relation to the average risk connected with the market; rm —average return of the
capital market; (rm − rf )—capital market risk premium.
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Because this refers to Czech companies that do not trade on the stock exchange, the calculation
of the indebted βz coefficient for unlisted companies is used. The indebted βz coefficient for unlisted
companies is calculated according to the formula:


CK
βz = βN × 1 + ( 1 − T ) ×
,
VK

(2)

where βz —equity of the indebted company; βN —equity at zero debt; T—income tax rate (19%);
CK—debt; VK—equity.
The value of the risk premium is based on the rating for the Czech Republic; information on the
risk premium was also taken from the website of [60].
2.5. The Market Value of the Stock
The market value of the stock, which is included in the SIM , is determined for sustainable Czech
joint-stock companies that are not traded on European stock exchanges. To determine the market
value of the stocks of these companies, the market comparison method was chosen—the similar
public company method. This is a comparison with similar companies for which the market price of
tradable stocks on stock exchanges is known. The basic premise is to identify comparable companies;
three companies listed on the European stock exchanges of London, Paris, and Germany were selected.
Comparability relates to the following characteristics: industry, line of business, manufactured products,
size, legal form, and comparability in terms of profitability and risk. An appropriate P/E (Price/Earnings
Ratio) multiplier was chosen, which determines the market value of the stocks of comparable companies.
The estimated value of the stock of the valued company is calculated according to the formula [61]:
HA( P ) = Z(OP) × (P/E)SP,
E

(3)

where Z(OP) —earnings per stock calculated for the company being valued; (P/E)SP —the value of the
P/E multiplier derived from a set of comparable enterprises; HA(P/E) —the partial value of the stock
calculated using the P/E multiplier.
2.6. The Structural Modelling
Structural modelling is used to model the interrelationships between ESG and economic
indicators, stock market value and risk, and in the construction of the SIM sustainable investing
model. Structural modelling will make it possible to verify the causal relationships between the
identified criteria relevant to sustainable investing—the criteria of sustainability of the company, of risk
and market value of the stock for decision-making by individual investors. It is characteristic of
structural modelling that structural relationships are represented by a system of equations; at the
same time, the relationships can be displayed graphically [62,63]. These relationships can be described
mathematically using a system of regression equations and also graphically.
Structural equations can then be generally written using matrix notation [64]:
η = Γξ + Bη + ζ,

(4)

where B and Γ are matrices of structural coefficients and ζ is an error value determining the size of
an unexplained.
To create and verify the structural model [64], the following six steps are followed: definition of
individual relationships; design of the measurement model; draft plan for data acquisition; evaluation of
the validity of the measurement model; specification of the structural model, and evaluation of
the validity of the structural model. Other authors focus on the modelling process itself using
structural equations; they define five phases of SEM [65–67]: model specification, model identification,
calculation of model parameters, model evaluation, and model modification.

Sustainability 2020, 12, 8342

9 of 27

The output of SEM is an optimised structural model consisting of endogenous and exogenous
variables or represented by latent or manifest variables and defining the correlational and causal
relationships between them. At the same time, the structural model meets the conditions for
good agreement.
3. Materials and Methods
The research methodology was based on the theoretical part and on a set of relevant environmental,
social, corporate governance and economic indicators, market value of the stock and risk. To reduce
environmental, social, corporate governance and economic indicators, the exploratory factor analysis
(EFA) method was used. The confirmatory factor analysis (CFA) was used to construct the ESGEM
model. First, a theoretical model of sustainable investing was proposed, see Figure 1, and hypotheses
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managers and investors make the right decisions.
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Hypothesis 3b (H3b). Increased social performance reduces the risk.
Hypothesis 3c (H3c). Increased environmental performance reduces the risk.
Hypothesis 4 (H4). Stable Risk increases the market value of the stock.
Risks can be a threat and an opportunity for the company and have an impact on the value of the
company. Risk is associated with investments; if the risk is greater and the investment is successful,
it will increase the value of the company. But if the investment is unsuccessful, it will reduce the value
of the company. It is therefore necessary to have information about the risk so that managers and
investors make the right decisions.
The sustainable investing model (SIM ) for decision-making on sustainable investments was
constructed using structural equation modelling (SEM), while the above hypotheses H1 to H4 were
tested. SEM is suitable for testing such complex relationships. Modelling using structural equations
follows causal and correlation relationships between manifest and latent variables.
3.1. Reduction of ESG Indicators
Empirical research on sustainable investments was focused on joint-stock companies in the
manufacturing industry not listed on stock exchanges, according to the CZ-NACE classification,
with more than 250 employees. The analysed period was 2015–2018. The research included
121 Czech joint-stock companies, which were selected on the following basis: they behaved responsibly,
issued responsible reports and had environmental EMS systems in place. The total number of indicators
that were included in the research was 24 ESG indicators and five economic indicators; they were
selected for the assessment of sustainability investments. It would clearly be complicated to work
with so many variables, and it was appropriate to choose representative ESG indicators and economic
indicators. Because of the significant skewness of numerical variables (ESG and economic indicators),
these variables were adjusted according to the formula log10 (abs (x) + 1) before the factor analysis.
Further analyses were performed on the adjusted variables.
Selected descriptive statistics were first calculated to obtain an overview of the data.
Multicollinearity was assessed by performing a correlation analysis and calculating the Spearman
correlation coefficient (absence of normal data distribution). The measured data did not show any
extreme value of the correlation coefficient higher than 0.9. The calculation of the Spearman correlation
coefficient showed a weak correlation dependence—most correlation relationships had a coefficient
less than 0.5; the maximum value of the correlation coefficient was 0.859 (in total, only two values of
the coefficient were in the range of 0.7 to 0.85), Appendix A Table A1. The basis for the correlation
matrix in Appendix A Table A1 was the set of selected ESG indicators (24 indicators, but indicators
ISoc1 and ISoc2 were connected in one indicator, so the final number was 23 ESG indicators) and five
economic indicators, according to Table 1.
Reduction of environmental, social, corporate governance, and economic indicators was performed
using exploratory factor analysis (EFA). First of all, we evaluated whether the selected indicators
were suitable for factor analysis using Kaiser–Meyer–Olkin statistics and Bartlett’s sphericity test.
It can be stated that the condition for the use of factor analysis of interdependence of variables
was met. The principal component analysis (PCA) was chosen for factor extraction. The principal
component analysis method also exists separately; factor analysis can be considered as an extension
of it. The reliability of the test was verified by a Cronbach’s alpha number, which determined how
the constructed solution used factors to reflect the measured variables. The acceptable limit is at least
0.7 [68].
The reduced ESG and economic indicators according to the principal component analysis method:
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environmental—IEn2 -Total emissions to air{xe “emise do ovzduší”} [t]; IEn3 —Total greenhouse
gas emissions [t]; IEn6 —Total annual production of waste [t]; IEn7 —Total annual production of
hazardous waste [t];
social—ISoc1 —Total amount of money for gifts [CZK]; ISoc2 —Total amount of money of charitable
work in support of local communities [CZK]; ISoc3 —Number of terminated employments;
ISoc4 —Number of women; ISoc5 —Education and training expenditures [CZK]; ISoc6 —Number
of employees;
corporate governance—ICg2 —Collective agreement; ICg5 —Site of the board of directors and the
supervisory board [%]; ICg7 —Stability of the board of directors and the supervisory board to
the size of CG [%]; ICg8 —Number of independent members of the board of directors and the
supervisory board to the size of CG [%];
economic—IEco1 - EAT/Equity (ROE); IEco2 —EBIT/Total Assets (ROA); IEco3 —EBIT/Sales (ROS);
IEco4 —ROCE = EBIT/Equity + Long-term liabilities.

3.2. Construction of the ESGEM Model
Confirmatory factor analysis (CFA) was used to determine the ESGEM model. CFA was used
to verify the dimensionality of sustainable investing and for the selection of representative ESG
indicators and economic indicators. The aim of CFA was to identify latent variables by means of a
set of manifest variables, and then to evaluate a hypothesis about the relationships between latent
variables [69]. Assessment of the model took place on the basis of the model’s fit with the data by
means of fit indices. The fit indices used were χ2/df, comparative fit index (CFI), root mean square
error of approximation (RMSEA), normed fit index (NFI), Tucker–Lewis index (TLI), goodness of fit
index (GFI), and incremental fit index (IFI) [70]. For the purposes of compiling the ESGEM model,
the indicators “Market Value of Stock” and “Risk” were not used; they will only enter the SIM of
sustainable investing given by the structural model. During the CFA implementation, several indicators
proved to be insignificant for the ESGEM model: low values of standardised coefficients or a statistically
insignificant regression relationship. Based on theoretical knowledge and EFA results, the ESGEM
model was created, see Figure 2.
The χ2 good agreement test worked out at 83,545; the number of degrees of freedom was df = 59
and the p-value 0.019 (p > 0.05), this meant that it was statistically insignificant, which meant that
the model corresponded to the measured data. The graphical representation shows standardised
values of factor loads between latent and manifest variables and correlation coefficients between latent
variables; above each manifest variable there are values of the square of standardised coefficients,
which determined how much variability of the manifest variable was explained by the factor. The model
was balanced according to the methodology recommended by [71].
The balance of the model was evaluated by the following indices: CFI (comparative fit index),
RMSEA (root mean square error of approximation), NFI (normed fit index), TLI (Tucker–Lewis index),
GFI (goodness of fit index) and IFI (incremental fix index), see Table 2.
According to the values of the criteria, the model was accepted.
Four groups/environmental factors were created in the model (ESGEM): environmental (ENVI_FACTOR),
social (SOC_FACTOR1 and SOC_FACTOR2 ), corporate governance (CG_FACTOR) and economic
(ECO_FACTOR). Based on the analysis of data, one area was divided into two factors: a social factor,
which was divided into SOC_FACTOR1 related to the measurable area of society and labour relations
and SOC_FACTOR2 related to measurable areas of human rights (equal opportunities) and employment
relations (employees). This model with five latent variables was tested and optimised so that the
values of good agreement and indices reached the required values.
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Standardised
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economic
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(ESGE
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Table 2. Characteristics of good agreement of the measurement model with the measured values using
different
indices.
The χ2 good
agreement test worked out at 83,545; the number of degrees of freedom was df = 59

and the p-value
0.019 (p > 0.05), this
statistically insignificant,
which meant
Criterion
GFImeant that
NFIit wasRMSEA
CFI
TLI
IFI that the
model corresponded to the measured data. The graphical representation shows standardised values
The resulting Fit model
0.916
0.920
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0.974
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0.975
of factor loads
between
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Source: Bowen, 2011, and the author’s own sources. CFI (comparative fit index), RMSEA (root mean square
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of approximation),
NFI (normed
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TLI (Tucker–Lewis
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of fit
and IFI The
(incremental
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model was balanced according to the methodology recommended by [71].
All reported links (regression) between latent and manifest variables in the model were
statistically significant (p < 0.05) and the magnitudes of the standardised coefficients indicated
strong links (values above 0.5). Except for the four cases, the standardised coefficients ranged
from 0.53 to 1.02. These indicators showed lower values of the standardised coefficient and
explained variability: IEn3 —Tot_green_gas_emiss (0.48), (0.23); ISoc1 —Tot_am_mon_gifts and
ISoc2 —Tot_am_mon_char_work_sup_loc_com (0.43), (0.19); ISoc5 —Education and training expenditures
(0.49), (0.24); ICg8 —Num_indep_mem_board_dir_super_board_CG size (0.49), (0.24). However,
their importance was demonstrated when excluded from the model, which led to a significant
deterioration in the characteristics of the whole model.
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ENVI_FACTOR included output indicators, where the strongest link was shown by the
IEn2 —Tot_emiss_air indicator (0.88), (0.77). CG_FACTOR consisted of the ICg2 —Collec_agreemt
indicators (0.80), (0.63) and ICg8 —Num_indep_mem_board_dir_ super_board_CG size.
ECO_FACTOR consisted of indicators IEco1 —ROE, IEco2 —ROA, IEco3 —ROS, where the strongest
relationship was shown by IEco3 —ROA—the factor load was 0.98, and at the same time explanation
of variability was 0.96. The ESGEM model also showed the correlation relationships between
latent variables. These links were statistically significant (p < 0.05), with varying strength in
the range of 0.17–0.93. The strongest correlation link (0.93) was between SOC_FACTOR1 and
SOC_FACTOR2 ; it was expected because the factors belonged to one common measurable social area.
Another strong link was between SOC_FACTOR1 —society and labour relations and CG_FACTOR
(0.68) and SOC_FACTOR2 , relating to measurable areas of human rights (equal opportunities) and
labour relations (employees), and CG_FACTOR (0.66). The correlation link of ENVI_FACTOR and
SOC_FACTOR1 and SOC_FACTOR2 proved to be statistically significant with a lower coefficient
value of 0.33 and 0.17. In summary, environmental and corporate governance factors had statistically
significant links to both social factors. The link between ECO_FACTOR and SOC_FACTOR1 society and
labour relations showed a lower negative statistical significance link of −0.26; in this case, fluctuation
and subsidies in the form of donations were negatively affected by the economic factor. No statistically
significant link between ENVI_FACTOR, CG_FACTOR, and ECO_FACTOR was confirmed.
4. Results
The ESGEM model, which was the result of CFA, was used to model the links between ESG
and economic indicators, risk and market value of the stock within the structural model, focused on
sustainable investing (SI), which in the structural model defined causal relationships between latent
variables based on the theoretical model, Figure 1.
4.1. Sustainable Investing Model SIM
The indicators “Market Value of the Stock (MV)” and “Risk”, which were tested in the structural
model on the basis of the formulated hypotheses H1–H4 shown in Figure 1, were added to the
ESGEM model.
Furthermore, correlation relations between individual latent variables were replaced by
regression relations. In terms of the social factor, regression relations were added: ENVI_FACTOR
to SOC_FACTOR1; SOC_FACTOR1 to SOC_FACTOR2 ; and additional regression relationships
were added: CG_FACTOR to SOC_FACTOR2 , CG_FACTOR to ECO_FACTOR; SOC_FACTOR1
to ECO_FACTOR. The SPSS Amos 26 software program was used to calculate the parameters of the
model. The model of the structure of relations is expressed in Figure 3 and consists of the ESGEM
model and the relationship model, which graphically illustrates the regression relationships of ESG
and economic factors to “Market Value of the Stock (MV)” and “Risk”.
For clarity, correlations between residual variables (errors) e1–e19 were omitted. The numerical
values shown in the graph are standardised values of the structural coefficients for each regression
relationship, and above each endogenous variable there are the values of the square of the coefficients,
which determine how much variability of the variable is explained by the bound exogenous variable.
The χ2 good agreement test worked out at 104,521; the number of degrees of freedom was df = 76
and the p-value 0.017 (p > 0.05); this meant that it was statistically insignificant, which meant that the
model corresponded to the measured data. Other model characteristics are shown in Table 3.
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Figure 3. Structural model of sustainable investing (SIM ) with standardised coefficients for statistically
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values shown in the graph are standardised values of the structural coefficients for each regression
Criterion

GFI

NFI

RMSEA

CFI

TLI

IFI

The resulting Fit model
Required value

0.915
>0.90

0.909
>0.90

0.056
<0.08

0.972
>0.90

0.956
>0.90

0.973
>0.90

Source: Bowen, 2011, and the author’s own sources. CFI (comparative fit index), RMSEA (root mean square
error of approximation), NFI (normed fit index), TLI (Tucker–Lewis index), GFI (goodness of fit index) and IFI
(incremental fix index).

The model included four areas and worked with the following factors and their measurable
indicators, Appendix A Table A2.
When optimising the structural model, some statistically insignificant regression relations
were excluded (ENVI_FACTOR→MV, ENVI_FACTOR→Risk, ENVI_FACTOR→ECO_FACTOR,
SOC_FACTOR1 →Risk, SOC_FACTOR2 →MV, SOC_FACTOR2 →ECO_FACTOR).
4.2. Hypothesis Testing in the Sustainable Investing Model SIM
In the resulting structural model of Figure 3, hypothetical relationships related to environmental,
social, corporate governance and economic factors were tested. In addition, because of the bifurcation
of the social factor in the model, a strong significant relationship emerged between SOC_FACTOR1
and SOC_FACTOR2 (standardized regression coefficient 0.76). In addition to the hypotheses in the
model, regression dependences between ENVI_FACTOR and SOC_FACTOR1 (standardised regression
coefficient 0.24) and CG_FACTOR and SOC_FACTOR2 (standardised regression coefficient 0.34) turned
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out to be statistically significant. The results of testing individual hypotheses follow, and Table 4
summarises the results of testing hypotheses and other regression relationships of the structural model.
Table 4. Summary of the results of testing hypotheses and other regression relationships of the
structural model.
Hypotheses
H1a
H1b
H1c
H2a
H2b
H2c
H2d
H3a
H3b
H3c
H4

Hypothesised
Relationships

Path Loading

p-Value

Remarks

SOC_FACTOR1 →ECO_FACTOR
SOC_FACTOR2 →ECO_FACTOR
ENVI_FACTOR→ECO_FACTOR
CG_FACTOR→ECO_FACTOR
SOC_FACTOR1 →MV
SOC_FACTOR2 →MV
ENVI_FACTOR→MV
CGFACTOR→MV
ECO_FACTOR→MV
CG_FACTOR→Risk
SOC_FACTOR1 →Risk
SOC_FACTOR2 →Risk
ENVI_FACTOR→Risk
Risk→MV

−0.505
0.167
0.037
11.672
0.694
−0.331
−0.049
−35.936
0.458
−4.998
0.019
0.201
0.014
−0.890

0.023
0.664
0.580
0.009
0.043
0.559
0.604
0.000
0.008
0.006
0.896
0.019
0.587
0.008

Significant
Not significant
Not significant
Significant
Significant
Not significant
Not significant
Significant
Significant
Significant
Not significant
Significant
Not significant
Significant

Hypothesis 1a (H1a). Companies with better social performance have better economic performance.
The effect of both SOC_FACTOR1 and SOC_FACTOR2 on ECO_FACTOR was tested.
The relationship between SOC_FACTOR2 and ECO_FACTOR proved to be statistically insignificant.
SOC_FACTOR1 , in contrast to SOC_FACTOR2 , showed a statistically significant negative relationship
to ECO_FACTOR; the standardised coefficient was −0.28. This negative relationship was due to the
fact that if the turnover of employees increases sharply and the financial amounts for gratuitous
performance and public benefit activities in support of the local community increase proportionally,
the economic performance of the company will not decrease. The hypothesis that better social
performance improves economic performance was not confirmed.
Hypothesis 1b (H1b). Companies with better environmental performance have better economic performance.
The relationship ENVI_FACTOR→ECO_FACTOR proved to be statistically insignificant.
The direct influence, i.e., the hypothesis that the environmental performance factor has a positive
effect on the economic performance factor of the company, was not confirmed. The hypothesis was
not confirmed.
Hypothesis 1c (H1c). Increased acceptance of corporate governance performance improves economic performance.
The relationship CG_FACTOR→ECO_FACTOR proved to be statistically significant, with a
standardised coefficient of 0.34. This means that with a higher number of independent members on
the board of directors and the supervisory board and with compliance with the conditions in the
collective agreement, the economic performance given by the indicators ROE, ROA, and profit margin
will improve. The hypothesis was confirmed.
Hypothesis 2a (H2a). Social performance has a positive effect on the growth of the stock market value.
The influence of SOC_FACTOR1 and SOC_FACTOR2 on the growth of the market price of the
stock was monitored within this hypothesis. The dependence of the MV indicator on SOC_FACTOR2
was insignificant. The number of employees, human rights given by equal opportunities, and education
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did not affect the growth of the market value of the stock. For SOC_FACTOR1 , the dependence was
significant (standardised coefficient was 0.26); the MV was affected by lower employee turnover and
optimised financial amounts for gratuitous performance and for public benefit activities in support of
the local community. The hypothesis was partially confirmed.
Hypothesis 2b (H2b). Environmental performance has a positive effect on the growth of the stock market value.
ENVI_FACTOR was tested in relation to MV. The environmental factor had no direct positive
effect on MV. The hypothesis was rejected.
Hypothesis 2c (H2c). Increased acceptance of corporate governance strengthens the market value of the stock.
The CG_FACTOR→MV relationship showed a statistically significant negative relationship, with a
standardised coefficient of −0.71. This negative relationship was due to the fact that if the number
of independent members on the board of directors and the supervisory board is equal to or lower
than the total number of CGs and the company does not have a collective agreement, it has a negative
impact on MV. The hypothesis that better acceptance of corporate governance improves the MV was
not confirmed.
Hypothesis 2d (H2d). Increased economic performance strengthens the market value of the stock.
The relationship ECO_FACTOR→MV proved to be statistically significant, with a standardised
coefficient of 0.31. This means that better economic results given by the indicators ROE, ROA, and profit
margin will have a positive effect on the growth of the market value of the stock. The hypothesis
was confirmed.
Hypothesis 3a (H3a). Increased acceptance of corporate governance reduces the risk.
The CG_FACTOR →Risk relationship showed a statistically significant negative relationship,
with a standardised coefficient of −0.34. This negative relationship was due to the fact that if the
number of independent members on the board of directors and the supervisory board is equal to or
lower than the total number of CGs and the company does not have a collective agreement, it has a
negative impact on risk. The hypothesis that better acceptance of corporate governance will reduce
risk within this hypothesis was not confirmed.
Hypothesis 3b (H3b). Increased social performance reduces the risk.
The dependence of the Risk indicator on SOC_FACTOR1 was insignificant and the dependence
on SOC_FACTOR2 was significant (the standardised coefficient was 0.23). Employee turnover and
financial amounts for gratuitous performance and for public benefit activities in support of the
local community do not have an effect on reducing risk, but the direct impact on company risk is
influenced by the number of employees, education costs, and equal opportunities. The hypothesis was
partially confirmed.
Hypothesis 3c (H3c). Environmental performance reduces the risk.
ENVI_FACTOR was tested in relation to Risk. The environmental factor did not have a direct
effect on the company’s risk given by the CAPM model. The hypothesis was rejected.
Hypothesis 4 (H4). Stable risk increases the market value of the stock.
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Relationship of Risk→MV showed a statistically significant negative relationship, with a
standardised coefficient of −0.26. This negative relationship occurs when the Risk of the company is
not stable, and thus the market value of the stock will not increase. In this case, the hypothesis that
stable Risk will increase the market value of the stock was not confirmed.
In the structural model, the indirect effects of ENVI_FACTOR→ECO_FACTOR and
SOC_FACTOR2 →MV were investigated. Although the hypothesis describing the direct relationship
between SOC_FACTOR2 →MV was rejected, they indirectly affected the market value of the stock
through the Risk posed by the CAPM model.
ENVI_FACTOR (emissions, greenhouse gas emissions, waste, including hazardous waste)
indirectly affected economic indicators (ECO_FACTOR) through SOC_FACTOR1 (staff turnover
and financial amounts for gratuitous performance and for public benefit activities in support of the
local community). These overall indirect relationships are described in Table 5.
Table 5. Results of testing indirect overall effects in a structural model.

1
2
3
4

Indirect Effect

p-Value

Remarks

ENVI_FACTOR→SOC_FACTOR1 →ECO_FACTOR
SOC_FACTOR1 →SOC_FACTOR2 →Risk
SOC_FACTOR1 →SOC_FACTOR2 →Risk→MV
SOC_FACTOR2 →Risk→MV

0.047
0.032
0.017
0.017

Significant
Significant
Significant
Significant

4.3. Sustainable Investing Model (SIM )
The application of the SIM sustainable investing model is given by mathematical equations,
which include the so-called factor scores. To calculate the factor scores, it is necessary to determine the
regression weights of the factor scores, which are the result of the product of the covariance matrix
between the latent and manifest variables and the inverse covariance matrix between the measurable
variables. Using regression weights, the equations for calculating the individual factor scores are
written. The mathematical equations for the calculation of factor scores (areas—environmental, social,
corporate governance and economic) are as follows:
ENVI_FACTOR = −0.210*lnCAPM + 0.186*lnIEn3 + 0.296*lnIen7 + 0.106*lnMV + 0.063*lnIEco1
− 0.327*lnIEco2 + 0.117*lnIEco3 + 0.007*ICg8 + 1.312* ICg2 − 0.788*lnISoc6 − 0.004*lnISoc3 +
0.579*lnISoc4 +0.170*lnISoc5 − 0.067*lnISoc1 a ISoc2 + 0.344*lnIEn2 + 0.096*lnIEn6 ,

(5)

SOC_FACTOR1 = 0.123*lnCAPM − 0.048*lnIEn3 + 0.071*lnIEn7 + 0.038*lnMV + 0.012*lnIEco1 −
0.088*lnIEco2 + 0.012*lnIEco3 − 0.001*ICg8 + 1.787*ICg2 + 0.351*lnISoc6 + 0.178*lnISoc3 −
0.070*lnISoc4 + 0.006*ln ISoc5 + 0.045*lnISoc1 a ISoc2 − 0.032*lnIEn2 + 0.049* lnIEn6 ,

(6)

SOC_FACTOR2 = −0.003*lnCAPM +0.006*lnIEn3 + 0.017*lnIEn7 +0.006*lnMV + 0.003*lnIEco1
− 0.011*lnIEco2 + 0.005*lnIEco3 + 0*ICG8 − 0.574*ICg2 + 0.945*lnISoc6 − 0.023*lnISoc3 −
0.139*lnISoc4 − 0.040*ln ISoc5 − 0.015*lnISoc1 a ISoc2 − 0.022*lnIEn2 − 0.021*lnIEn6 ,

(7)

CG_FACTOR = −0.016*lnCAPM − 0.003*lnIEn3 − 0.004*lnIEn7 − 0.008*lnMV + 0*lnIEco1 +
0.008*lnIEco2 − 0.001*lnIEco3 + 0*ICG8 + 0.206*ICg2 − 0.004*lnISoc6 − 0.003*lnISoc3 +
0.006*lnISoc4 + 0.005*ln ISoc5 − 0.002*lnISoc1 a ISoc2 + 0.004*lnIEn2 + 0.003*lnIEn6 ,

(8)

ECO_FACTOR = −0.056*lnCAPM + 0.030*lnIEn3 − 0.104*lnIEn7 + 0.038*lnMV + 0.059*lnIEco1
+ 0.661*lnIEco2 + 0.069*lnIEco3 + 0.001*ICG8 + 0.129*ICg2 − 0.072 *lnISoc6 + 0.019*lnISoc3 +
0.087*lnISoc4 + 0.029*ln ISoc5 − 0.013*lnISoc1 a ISoc2 + 0.051*lnIEn2 + 0.020*lnIEn6 .

(9)

The values of factor scores in SEM were calculated from several indicators of the models, given that
the individual areas (factors) were interconnected (environmental, social, corporate governance and
economic). Definitions of individual indicators appearing in the model are given in Table 1. Based on
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the calculation of the factor scores of the SIM , individual areas/factors were calculated, which will be
decisive for investors to decide about a possible sustainable investment.
4.4. Determining the Classification Scale of Areas of the Sustainable Investing Model (SIM )
To apply the model of sustainable investing SIM , it was necessary to create a classification
scale for individual areas (factors)—environmental, social, corporate governance and economic—in
accordance with the structural model of sustainable investing SIM , and to set benchmarking for
these areas so that it is applicable to investor decisions on sustainable investment, Appendix A
Table A3. The classification scale (limits) was determined using medians and percentiles, factor values,
factor scores, Equations (1)–(4) were used. The basic database thus consisted of 121 cases, which were
used for benchmarking, see Table 6, where the mean, median, standard deviation, maximum and
minimum values are expressed.
Table 6. Median, arithmetic mean, standard deviation, maximum and minimum values of individual areas.
ENVI_FACTOR SOC_FACTOR1 SOC_FACTOR2
−0.838
−0.769
0.834
−3.026
1.057

Mean
Median
Std. Deviation
Minimum
Maximum

1.574
1.600
0.142
1.073
1.859

1.819
1.840
0.270
0.935
2.248

CG_FACTOR

ECO_FACTOR

0.079
0.082
0.011
0.048
0.097

1.167
1.069
0.469
0.193
1.937

The classification scale included three groups: the group “above average” corresponded to
a percentile of 75%, the group “average” corresponded to a percentile of 50%, and the group
“below average” corresponded to a percentile of 25%, see Table 7.
Table 7. Upper quartile, median, lower quartile of groups of individual areas. Values correspond to
25%, 50%, and 75% percentiles.

Percentiles

25
50
75

ENVI_FACTOR

SOC_FACTOR1

SOC_FACTOR2

CG_FACTOR

ECO_FACTOR

0.767
1.199
1.665

2.594
2.783
2.847

1.654
1.838
1.979

0.074
0.081
0.090

0.642
0.931
1.644

The evaluation of a company in terms of sustainable investing was defined by three groups of the
classification scale, Appendix A Table A4.
Through a classification scale of three groups, a quick orientation of the investor was then enabled
in the evaluation of individual areas (environmental, social, corporate governance and economic)
in relation to sustainable investments: whether the company fell into the below-average, average,
or above-average group and whether sustainable investment was appropriate.
4.5. Verification of the Sustainable Investing Model (SIM )
The aim was to apply the proposed SIM to existing Czech joint-stock companies and present
its outputs. The companies concerned were joint-stock companies of the manufacturing industry
(engineering, food, and chemical) from the research sample belonging to the groups CZ-NACE 25
Production of metal structures and metal working products excluding machinery and equipment
(Česká Zbrojovka, a.s.); CZ-NACE 10 Production of food products (Madeta, a.s.); and CZ-NACE 20
Production of chemicals and chemical preparations (Fosfa, a.s.). These companies pay attention to the
social and environmental aspects of their business (reporting in the financial statements and on their
websites). They also cooperate with research institutes in the Czech Republic and abroad; they are also
active in professional publishing.
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investors
and(SI
company
owners with evaluations in individual
areas—ESG and economic—and in individual years. It also made it possible to compare individual
The aim was to apply the proposed SIM to existing Czech joint-stock companies and present its
areas with the classification scale according to Table 7. The outputs of the performed analysis are
outputs. The companies concerned were joint-stock companies of the manufacturing industry
shown in Figures 4–6.
(engineering, food, and chemical) from the research sample belonging to the groups CZ-NACE 25
The joint-stock company Česká zbrojovka, a.s., reached the highest, “above average” evaluation in
Production of metal structures and metal working products excluding machinery and equipment
the environmental and social area throughout the entire period. In the environmental area, the company
(Česká Zbrojovka, a.s.); CZ-NACE 10 Production of food products (Madeta, a.s.); and CZ-NACE 20
took a responsible approach to the impacts polluting the environment by reducing emissions to air,
Production of chemicals and chemical preparations (Fosfa, a.s.). These companies pay attention to
waste, and greenhouse gases. In the social area, the company intensively focused on reducing employee
the social and environmental aspects of their business (reporting in the financial statements and on
turnover, human rights represented by equal opportunities, and employee education; it financially
their websites). They also cooperate with research institutes in the Czech Republic and abroad; they
supported public benefit activities. Corporate governance and the economic area belonged to the
are also active in professional publishing.
“average” evaluation due to the structure of members of the board, where members were only
The mathematical model SIM for the period 2015–2018 was tested on selected Czech joint-stock
employees of TOP management. Fluctuations in the economic area in the period 2015–2018 were
companies. The SIM provided investors and company owners with evaluations in individual areas—
mainly influenced by sales and profit/loss for the accounting period, which were related to profitability
ESG and economic—and in individual years. It also made it possible to compare individual areas
indicators. From the point of view of investors’ decisions, a suitable sustainable investment can be
with the classification scale according to Table 7. The outputs of the performed analysis are shown in
considered if the economic and corporate governance area improve, Figure 4.
Figures 4–6.

Figure 4. Evaluation of the SIM for the period 2015–2018 in specific areas. The graph shows the values
Figure 4. Evaluation of the SIM for the period 2015–2018 in specific areas. The graph shows the values
of factors and the classification scale in individual areas.
of factors and the classification scale in individual areas.

The joint-stock company Česká zbrojovka, a.s., reached the highest, “above average” evaluation
The joint-stock company Madeta, a.s., reached the “average” evaluation in the environmental
in the environmental and social area throughout the entire period. In the environmental area, the
area and in corporate governance throughout the entire period. Only the social area belonged to
company took a responsible approach to the impacts polluting the environment by reducing
the “above average” evaluation. In the economic area, it achieved lower, “below average” results in
emissions to air, waste, and greenhouse gases. In the social area, the company intensively focused on
the evaluation for the period 2015–2017; fluctuations occurred in 2018, when it achieved the highest,
reducing employee turnover, human rights represented by equal opportunities, and employee
“above average” evaluation. From the point of view of investors’ decisions, it is not yet a suitable
education; it financially supported public benefit activities. Corporate governance and the economic
sustainable investment, Figure 5.
area belonged to the “average” evaluation due to the structure of members of the board, where
members were only employees of TOP management. Fluctuations in the economic area in the period
2015–2018 were mainly influenced by sales and profit/loss for the accounting period, which were
related to profitability indicators. From the point of view of investors’ decisions, a suitable sustainable
investment can be considered if the economic and corporate governance area improve, Figure 4.
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Graphical expression of area values in the context of their classification scale made the outputs of
the SIM clear and easy to understand, as it was clear from a single point of view which areas in
terms of the overall evaluation of sustainable investments were positive and which were negative.
The outputs of the SIM then served as a basis for investors when deciding on sustainable investments
and the opportunity to create a portfolio of these investments. The SIM enabled investors to identify
weaknesses in individual areas, quantify their size, and decide on sustainable investments.
5. Conclusions
With the expansion of the topic of sustainable development, the demands of interest groups for
information on the sustainability of companies with respect to their non-financial performance are also
increasing. Companies with good sustainable performance can reap the benefits from reducing risk,
strengthening their brand, and improving their growth, thereby providing added value to investors [37].
There is a growing interest among investors in socially responsible investing, where the main criteria
of investor’s decision-making do not include only financial factors.
Socially responsible investment (SRI) is expected to have a positive impact on society and the
environment, with investors not taking greater risks or facing loss of return [36]. Responsible investors
cannot then rely solely on economic indicators to assess the effectiveness of such investments, as these
do not take into account the overall impact on sustainability. The evaluation according to the sustainable
investing model (SIM ) should include both positive and negative ESG criteria, economic indicators,
the market value of the stock, and systematic and unsystematic risk.
The article presents an SIM that takes into account the ESG criteria for evaluating sustainable
investments of Czech industrial companies not listed on the stock exchange. The structure of the SIM is
based on the ESG integration strategy and also takes into account economic indicators, the risk where
the CAPM model is used, and the market value of the stock. The proposed SIM is based on modelling
using structural equations (SEM). Modelling using structural equations allows testing of formulated
hypotheses and mathematical expressions, taking into account the sustainability expressed by ESG
and economic indicators, risk and market value of the stock.
Based on the mathematical equations of the SIM , values for environmental, social,
corporate governance and economic areas are calculated, and then selected companies are classified
according to a classification scale that serves as benchmarking and is based on where the
individual investor decides on a suitable sustainable investment. The SEM method thus captures a
multidimensional concept of sustainable investment. The applicability of the SIM is determined by
the availability of ESG and economic data that investors can draw from external reporting. The main
benefit of research at the theoretical level is the deepening of knowledge in the field of CSR and SRI,
specifically the evaluation of sustainable investment of joint-stock companies in the Czech Republic,
which can be summarized in the following points:
–
–
–
–

mapping current knowledge about CSR and SRI,
summarising benefits of the SRI for society,
extension of theoretical knowledge by the evaluation of sustainable investment in the Czech
Republic for joint-stock companies,
proposal of the SIM for Czech joint-stock companies not listed on the stock exchange in accordance
with current knowledge in the field of sustainability, proposal of a methodological procedure for
the construction of the SIM in the manufacturing industry.

The article develops the topic of the application of sustainable investment for Czech joint-stock
companies in the manufacturing industry. The following can be considered the benefits at the
practical level:
–

the SIM is intended for individual investors, owners, and all interest groups who require relevant
information on sustainable investments for their decision-making;
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within investment, the SIM is suitable for the analysis and classification of sustainable investments;
insufficient sustainable investment signals to investors that a joint-stock company may be riskier
in a certain area of sustainability;
managers can use the SIM to measure and evaluate the progress of the company’s sustainability;
the SIM can also become an effective communication tool within integrated reporting or
sustainability reporting of the company.

In principle, this SIM can also be modified for decision-making in other industries by investors
within the Czech Republic, the EU, and the rest of the world—the investors who are interested in
responsible companies that have sustainability in their strategy. As part of further research, we will
verify the SIM on joint-stock companies in the manufacturing industry of Central and Eastern Europe
by comparison with Czech companies and the subsequent use of the SIM for other industries, such as
the construction industry, information and communication activities, etc.
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Appendix A
Table A1. Correlation matrix.
IEn1
Spearman’s
rho

IEn1

1

IEn2
IEn3
IEn4
IEn5
IEn6
IEn7
ISoc1 + ISoc2
ISoc4
ISoc3
ISoc6
ISoc7
ISoc8
ISoc5
ICg1
ICg2
ICg3
ICg4
ICg6
ICg7
ICg8
ICg9
IEco1
IEco2
IEco4
IEco3
IEco5

0.336 **
0.107
0.098
0.374 **
−0.264 **
0.127
−0.086
0.149
−0.013
0.201 *
0.146
−0.227 *
0.246 **
0.101
0.515 **
0.303 **
0.189 *
0.067
0.304
−0.155
−0.037
0.05
0.075
0.128
0.084
0.021

IEn2

IEn3

IEn4

IEn5

IEn6

IEn7

ISoc1 + ISoc2

ISoc4

ISoc3

ISoc6

ISoc7

ISoc8

ISoc5

ICg1

ICg2

ICg3

ICg4

ICg6

ICg7

ICg8

ICg9

IEco1

IEco2

IEco4

IEco3

IEco5

1
0.485 **
0.284 **
0.162
0.409 **
0.566 **
0.183 *
−0.117
−0.015
0.125
0.021
0.035
0.176
0.03
0.202 *
0.307 **
−0.008
−0.189
0.374 *
−0.484 **
−0.191 *
0.026
0.038
0.046
0.039
0.094

1
0.122
0.377 **
0.343 **
0.363 **
0.200 *
−0.370 **
−0.313 **
−0.322 **
−0.045
0.113
0.018
−0.073
−0.112
0.01
−0.342 **
0.072
0.071
−0.156
−0.153
0.172
0.116
−0.009
0.086
−0.058

1
0.086
0.08
0.135
0.303 **
0.018
−0.107
0.093
0.035
−0.198 *
0.168
−0.201 *
0.131
0.216 *
0.023
0.033
0.169
0.15
−0.157
0.071
0.178
−0.137
0.138
−0.064

1
0.057
−0.076
0.037
−0.087
−0.074
−0.041
−0.035
0.147
0.097
−0.149
0.359 **
0.013
−0.191 *
−0.116
0.149
0.107
−0.212 *
0.306 **
0.213 *
0.307 **
0.199 *
0.08

1
0.382 **
0.330 **
−0.034
0.159
0.125
−0.083
0.142
−0.166
−0.151
0.105
0.266 **
−0.132
−0.185
−0.151
−0.121
0.057
0.197 *
0.13
0.091
0.085
0.149

1
0.082
0.041
0.051
−0.01
0.281 **
0.302 **
0.358 **
−0.067
0.15
0.326 **
−0.119
0.047
0.219
−0.350 **
0.164
0.043
0.111
0.151
0.067
0.333 **

1
0.126
0.114
0.382 **
−0.078
−0.066
0.203 *
0.038
0.250 **
0.165
0.142
0.011
−0.265
0.277 *
−0.022
0.059
0.083
0.116
0.057
0.205 *

1
0.497 **
0.746 **
0.09
−0.044
0.270 **
−0.115
0.401 **
−0.061
0.262 **
−0.08
−0.153
0.013
0.452 **
−0.024
−0.021
0.074
−0.067
0.06

1
0.507 **
−0.193 *
−0.166
0.132
0.027
0.305 **
0.077
0.137
−0.107
0.037
0.01
0.031
−0.144
−0.227 *
−0.048
−0.272 **
0.017

1
0.089
−0.049
0.206 *
0.190 *
0.634 **
0.088
0.363 **
−0.186
−0.223
0.076
0.299 **
−0.063
−0.088
0.210 *
−0.11
0.109

1
0.179 *
0.429 **
0.061
0.238 **
0.188 *
0.146
0.03
−0.094
−0.006
0.242 **
0.097
0.169
0.247 **
0.186 *
0.227 *

1
−0.08
−0.137
0.155
−0.068
−0.222 *
0.103
−0.111
−0.304 *
0.262 **
0.222 *
0.240 **
0.457 **
0.178
0.525 **

1
0.066
0.199 *
0.262 **
0.285 **
0.000
0.12
0.177
−0.039
−0.051
0.018
0.094
−0.004
0.199 *

1
0.014
0.274 **
0.274 **
0.023
−0.056
−0.058
−0.024
−0.597 **
−0.561 **
−0.024
−0.530 **
−0.108

1
0.382 **
0.039
0.035
0.028
0.07
0.176
0.154
0.146
0.305 **
0.1
0.356 **

1
0.389 **
−0.001
0.278
−0.21
0.000
−0.017
0.086
0.079
−0.001
0.350 **

1
−0.212
0.002
−0.148
0.032
−0.075
−0.001
0.136
−0.012
0.068

1
−0.470 *
0.159
0.112
0.017
0.017
−0.038
−0.108
0.188

1
−0.148
−0.117
−0.066
−0.083
−0.113
−0.052
−0.073

1
−0.277 *
0.005
0.047
−0.11
0.059
−0.11

1
0.005
−0.018
0.064
−0.074
0.125

1
0.828 **
0.430 **
0.722 **
0.276 **

1
0.348 **
0.859 **
0.291 **

1
0.263 **
0.699 **

1
0.196 *

1
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Table A2. Four areas (environmental, social, corporate governance, economic) and works with the
following factors and their measure indicators.
Area

Factors

Description

ENVI_FACTOR

environmental outputs
polluting the environment
(emissions and waste)

SOC_FACTOR1

society and labour relations
(social relations with the
company’s surroundings)

SOC_FACTOR2

human rights and labour
relations (social relations
within the company)

Corporate
governance

CG_FACTOR

CG efficiency and structure

Economic

ECO_FACTOR

economic indicators
(profitability)

Environmental

Social

Measure Indicators
IEn2 —Total emissions to air {xe “emise do
ovzdu ší ”} [t]; IEn3 —Total greenhouse gas
emissions [t]; IEn6 —Total annual production
of waste [t]; IEn7 —Total annual production
of hazardous waste [t]
Total amount of money for gifts [CZK] a
ISoc2 —Total amount of money of charitable
work in support of local communities [CZK];
ISoc3 —Number of terminated employments;
ISoc4 —Number of women; ISoc5 —Education
and training expenditures [CZK];
ISoc6 —Number of employees
ICg2 —Collective agreement; ICG8 —Number
of independent members of the board of
directors and the supervisory board to the
size of CG [%]
IEco1 —EAT/Equity (ROE);
IEco2 —EBIT/Total Assets (ROA);
IEco3 —EBIT/Sales (ROS)

Table A3. Definition of the monitored areas/factors of the SIM .
Area (Factor)

Definition

Environmental—ENVI_FACTOR
Social—SOC_FACTOR1
Social—SOC_FACTOR2
Corporate governance—CG_FACTOR
Economic—ECO_FACTOR

The area focuses on the impacts of environmental pollution (these are the company’s
outputs such as air emissions and total waste, including greenhouse gases).
The area includes the company’s external relations with the surroundings in the form
of providing financial donations to various charities and public communities;
also, it monitors the rate of employee turnover.
The area corresponds to human rights within the company, such as equal
opportunities and labour relations of employees, including the right to education.
The area focuses on the effective functioning of corporate governance, including
the structure of the members of the boards and whether the company applies a
collective agreement.
The area includes economic evaluation of the company using financial indicators
of profitability.

Table A4. Definition of individual groups of the classification scale group of sustainable investment.
Classification Scale Group
1. below average
2. average

3. above average

Definition
Sustainable investment is among the 25% least selected investments of manufacturing companies
in the Czech Republic. Thus, 75% includes more appropriate sustainable investments.
Sustainable investment is average in comparison with selected investments of manufacturing
companies in the Czech Republic. Thus, 50% of sustainable investments are less advantageous
and 50% are more advantageous for sustainable investments.
Sustainable investment is among the 25% most selected investments of manufacturing companies
in the Czech Republic. Thus, 75% of sustainable investments are less advantageous for sustainable
investing.
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