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Abstract
PURPOSE: The influence of environmental, social, and governance (ESG) factors on 
financial performance has been confirmed in the literature. The article aims to examine 
the relationship between financial and non-financial factors in enterprises and to indicate 
for which groups of enterprises the relationship of ESG and financial performance is 
most visible in the context of building sustainable business models and the ability to 
adapt to sustainability. The article assumes that enterprises’ financial and non-financial 
results determine their adaptability to sustainability, and there is a relationship between 
financial results, non-financial performance, and companies’ sustainable business 
models. METHODOLOGY: The analysis encompasses 11 EU countries in the period 
2008–2020. The study analyzed 6,864 observations, that is, 96,096 data cells. The data 
are divided into two groups of variables: financial and non-financial. The research is 
based on clusters analysis and ANOVA. It was carried out in two stages. In the first step, 
enterprises were grouped into clusters according to the financial condition criterion, 
considering the enterprise’s size and sector and country in which it operates. In the 
next step, it was checked whether enterprises with good financial standing also achieve 
better non-financial results. FINDINGS: It was found that large enterprises achieve better 
financial results than small and medium-sized enterprises, even though they operate 
in the same location and sectors. It can be emphasized there are statistical differences 
between entities with relatively good financial conditions and those with relatively 
weaker financial conditions in the context of such values as gender employment gap, total 
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population living in households considering that they suffer from noise, greenhouse gas 
emission, Corruption Perceptions Index. The companies with relatively better financial 
standing achieve a smaller gender employment gap (at the national level) than entities 
with relatively worse financial conditions. It is similar to referring to the greenhouse gas 
(GHG) level. IMPLICATIONS: The results of this study may be useful for managements of 
companies in developing strategies of transformation towards sustainability, thanks to 
the fact that they provide information on what factors should be taken into account in 
the transformation process. ORIGINALITY AND VALUE: The originality of this study lies in 
the fact that it takes into account both financial and non-financial factors and examines 
the relationships between these factors in the process of companies’ adaptation towards 
sustainability and sustainable business model.
Keywords: sustainable business models, ESG, financial performance, risk, sustainability, 
adaptation, companies, financial factors, non-financial factors

INTRODUCTION

The environmental, social, and governance (ESG) risk, and counteracting its effects 
require adjustment processes that are a challenge for all market participants. 
The risk of non-financial factors is among the top five in impact strength (Global 
Risks Report, 2021; KPMG, 2021) and is a  global challenge for governments, 
enterprises, households, and financial markets. The relationship between ESG 
factors and financial performance is documented and well recognized in the 
literature (Friede et al., 2015; De Lucia et al., 2020). The impact of ESG on the 
financial situation of enterprises (but not only) is one of the factors determining 
the necessity to undertake adaptive actions and change their business models 
towards sustainable business models. The second important factor determining 
the transition is the regulations introduced at the national and international 
level. The European Union, which remains the leader in terms of regulations (176 
reported for Europe in 2020, Drei et al., 2019) supporting the implementation of 
the concept of climate neutrality, has adopted several legal solutions in this area.

The relationship between ESG and financial performance has been analyzed 
in many contexts for various sectors and types of enterprises (Velte, 2017). There 
is a lack of in-depth analyses considering typological groups of enterprises and 
research showing how enterprises from different groups adapt to sustainability. 
The article fills this gap and attempts to classify enterprises considering financial 
and non-financial variables, and then examines the specificity of the behavior of 
these enterprises relating to their adaptation and adjustment activities. 

The article aims to investigate whether the financial results of enterprises 
determine their adaptability to sustainability and whether there is a relationship 
between financial results and non-financial performance. The main research 
questions (RQs) are:
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RQ1) Is there a  relationship between companies’ financial condition and their
non-financial performance?

RQ2) How do sector, size, country, and financial results matter for companies’
ability to adapt to sustainability?

The paper is organized as follows: the introduction in Section 1; Section 
2 presents the literature review. In Section 3, the methodological approach, 
data collection procedure, and description of methods are described. Section 4 
discusses the research results, and Section 5 is the conclusion.

LITERATURE REVIEW

The growing interest in the issue of business models among scientists began in 
the mid-1990s and was related to the dotcom boom. Along with the development 
of research in this area, new definitions of this concept were created, presenting 
alternative approaches. Knyphausen-Aufsess and Meinhardt (2002) and 
Magretta (2002) perceived the business model as a  simplified organizational 
system, the scheme of the functioning of the enterprise. Casadesus-Masanell and 
Ricart (2010), Massa et al. (2017), and Richardson (2008) drew attention to the 
relationship between the business model and the company’s operating strategy 
and the achievement of its goals. The latter also emphasizes the role of the 
business model in creating, delivering and capturing value. A similar approach was 
presented by Osterwalder and Pigneur (2010), who defined the business model 
as “the rationale of how an organization creates, delivers, and captures value.” 
Magretta (2002) additionally highlights for whom this value is created and how the 
value can be delivered at the appropriate cost. The relationship between the value 
created for the customer and the structure of the company’s costs and revenues 
can also be found in the description of the business model proposed by Teece 
(2010). Creating value requires an appropriate configuration of the company’s 
resources and technological potential (Chesbrough & Rosenbloom,  2002) and 
appropriate cooperation with its partners (Zott & Amit, 2010). Business models 
can contribute to the construction of the techno-economic network of innovation 
(Doganova & Eyquem-Renault, 2009,) as well as they can be a way to achieve and 
maintain a competitive advantage (Wirtz et al., 2016).

Scientists and managers are increasingly using business models not 
only to create economic but also social and environmental value (Dohrmann 
et al., 2015). The inclusion of ESG factors in the business model means its 
transformation towards a  sustainable business model (SBM). Lüdeke-Freund 
et al. (2016) note that compared to traditional, sustainable business models 
expand the possibilities of developing innovative solutions in the field of 
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environmental and social issues that may be a source of competitive advantage 
for an enterprise (Porter & Kramer, 2011). They also broaden the concept of 
value with non-financial values, i.e., social and environmental ones (Bocken et 
al., 2014), and offer a broader perspective of value creation at the system level 
– they extend the current perspective focused on customers and shareholders 
with new groups of stakeholders. Yang et al. (2017) and Goni et al. (2021) 
perceived the innovation of the SBM model in the expansion of the relationship 
with stakeholders and the change in this relationship. This relationship should 
be viewed and shaped in a broad and long-term perspective, enabling them to 
be mutually beneficial and lasting relationships with key internal and external 
stakeholders based on trust (Gulati & Kletter, 2005; Evans et al., 2017). As 
defined by Bocken et al. (2013) “sustainable business models seek to go beyond 
delivering economic value and include a consideration of other forms of value 
for a broader range of stakeholders.”

Sustainable business models can be created by combining business model 
patterns (Abdelkafi et al., 2023). Based on a  literature review, Ferreira et al. 
(2021) distinguished five areas of SBM-related issues addressed in scientific 
publications: SBM implementation, SBM challenges, institutional SBM, circular 
SBM, and emerging SBM. Mignon and Bankel (2023) point out that companies 
often struggle to identify, develop and implement sustainable business models 
that suit them. In the literature on the subject, more and more studies are 
devoted to patterns of sustainable business models (Schroedel, 2023; Ferreira et 
al., 2021; Shakeel et al., 2020; Lüdeke-Freund et al., 2018, Bocken 2014).

The transformation of the business model towards a sustainable business 
model requires adaptation measures. Sustainable adaptation is about 
redesigning a  company’s business activities (on a  strategic and operational 
level) in such a way that it is able to create sustainable value for a wide range of 
stakeholders. Alkaya et al. (2015) emphasize that creating a sustainable business 
model requires a system of sustainable value flows among multiple stakeholders, 
including the natural environment and society as primary stakeholder.

In the literature on the subject, two research directions can be distinguished 
on the adaptation process towards sustainable business models. The first relates 
to changes introduced to the already existing business models, i.e., adaptation 
to the new conditions of the company’s operation. As a rule, it is a process of 
adapting the way a company operates, to changes in its environment (and thus 
triggered by external factors) (Teece, 2010; Demil & Lecocq, 2010). The second 
direction results from the need to create innovative solutions by implementing 
an innovative business model (Aspara et al., 2010; Casadesus-Masanell & 
Zhu, 2013). In this context, changing the business model enables an innovative 
approach to the problem (including ESG factors in decision-making processes) 
and is a way to gain a competitive advantage. “At root, business model innovation 
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refers to the search for new logics of the firm and new ways to create and capture 
value for its stakeholders” (Aspara et al., 2010).

Many factors influence the company’s decision to change its business 
model to a sustainable one. They may result from the need to adapt to a “new” 
perception of business or be driven by factors such as the personal values of 
entrepreneurs and their attitude to change (Rauter et al., 2017). Independent 
studies by Stoughton and Ludema (2012) and Rauter et al. (2013) show that 
the organizational culture of the company and the commitment of the leaders 
and the entire staff determine the possibility of successfully completing the 
transformation process towards sustainable development. External factors may 
include legal regulations (Lozano, 2015), pressure from stakeholders (Thorisdottir 
& Johannsdottir, 2019; Lozano, 2015; Wolf, 2014), and technological innovations 
(Cheah et al., 2018; Rantala et al., 2018; Evans et al., 2017).

Lüdeke-Freund et al. (2016) point out that each adaptation process towards 
a  sustainable business model is an individual process. Depending on the size 
of the company, the industry in which it operates and its individual needs, 
adaptation activities may include: creating a sustainable product offer (Reeves 
et al., 2012; Joyce & Paquin, 2016), using energy-saving/green technologies 
(Oghazi & Mostaghel, 2018; Chasin et al., 2020), reducing water consumption 
(Jamaludin & Yusof, 2013; Bocken et al., 2018), supporting charity campaigns/
supporting local community (Zufall et al., 2020; Ball & Lunt, 2020), and applying 
employee friendly policies (Joyce & Paquin, 2016; Minoja & Romano, 2021). The 
transformation of the business model towards a  sustainable business model 
requires financial outlays, but its implementation may result in an increase in 
revenues, e.g., as a result of increasing sales, expanding the group of customers, 
etc. Despite the growing number of publications in the field of SBM, there is no 
research on what factors determine the adaptability of enterprises and what is 
the significance of financial factors in the adaptation process, and whether there 
is a  relationship between financial and non-financial results and sustainable 
business models of enterprises.

METHODOLOGY

The paper uses several statistical methods, spatial data exploration, and data 
mining techniques, including ANOVA (Huang, 1998), k-means (standardized 
by Euclidean distance) (Grandoni et al., 2022), Kruskal-Wallis test (Ruxton & 
Beauchamp, 2008), the Wilks multivariate significance test (Liu et al., 2011), 
Mann-Whitney U test (Rosner & Grove, 1999), Bonferroni test (Armstrong, 2014), 
Scheffé tests (Brown, 2005), Dunnett’s test (Brown, 2005), and selected 
descriptive statistics.
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The research procedure was carried out in 7 steps (Figure 1).

Figure 1. The framework of the authors’ research procedure (methodology)  

	• In stage 1, the general characteristics of the examined financial and 
non-financial variables and their statistical differences were analyzed 
using the Kruskal-Wallis test for financial variables from the national 
perspective (country as a grouping variable). 

The Kruskal-Wallis test formula used in step 1 can be written as follows 
(Hoffman, 2019):

𝐻𝐻𝐻𝐻 =
12
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where N is the total number; ni is the number in the i-th group, Ri is the 
total sum of ranks in the i-th group. All data are ordered in ascending order 
from lowest to highest. Then they are ranked, summed for each subgroup, and 
the probability is calculated. Furthermore, the value of H is tested against the 
chi-square distribution for k-1 degrees of freedom (k is the number of groups). 
In the case of ties, a correction (introducing a small difference) is applied. If the 
Kruskal-Wallis test takes into account only two groups for the grouping variable, 
it would reflect the Mann-Whitney U test.

	• In stage 2, the ANOVA method and the Wilks multivariate significance 
test were used to investigate whether the country, sector, and size 
of the enterprise (latent variables expressed on a  nominal scale) 
differentiate financial characteristics. At this stage, the criteria for cluster 
discrimination necessary for stage 3 were identified. 

In the second stage, the Wilks lambda (λ) statistic (Marcoulides and 
Hershberger, 2014) and the F statistic can be written (Richardson, 2011):
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where SS (between groups) is the sum of the squares of the effect for the 
independent variable, SS total is the total of the sum of squares, 1 − k and N − k 
are the degrees of freedom (df), N is the number of total observations, and k is 
the number of groups.

	• In stage 3, the k-means method was used to determine clusters. This 
stage was validated using V-fold cross-validation. However, the cost 
sequence graph was used to determine the optimal number of clusters. 

The Euclidean distance can be represented by the formula (Suchecki & 
Lewandowska-Gwarda, 2010):

(2)
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where xik, xjk are the normalized values of the k-th variable for the objects oi  

and oj; d(oi, oj) is the distance between the two objects to be analyzed.

	• In stage 4, the clusters of better and worse financial conditions were 
delimited to each other based on normalized means. It was also assumed 
that the cluster number is a hidden variable related to a relatively better 
or worse financial condition. 

	• Subsequently, in stage 5, the Mann-Whitney U  test (with continuity 
correction) was used to test whether clusters significantly differentiate 
ESG indicators (non-financial data at the national level). On its basis, non-
financial indicators were identified, which are statistically different due 
to the cluster (with the relatively better and worse financial condition). 
In this step, it was legitimate to compare non-financial indicators 
between the two designated clusters (with the better and worse financial 
condition).

The statistics of the Mann-Whitney U test were used (Corder & Foreman, 2014):
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	• Then (in stage 6), a model of the dependence of ESG goals (non-financial 
variables - statistically significant in the previous stage) on the financial 
condition of enterprises was built (the cluster is a hidden variable). The 
Bonferroni and Scheffé tests were used when the samples had few but 
equal variances, and Dunnett’s test was used when the samples were 
few and unequal.

	• The last step (stage 7) concerns the example of large companies in 
the transport and storage sector (a  case study). In it, a  dedicated 
ANOVA model was built and the dependence on financial conditions 
of large companies in the transport and storage sector for sustainable 
development (partial eta-squared) was verified.

(6)

(5)
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The results from the previous stage determined the criteria for selecting the 
method and variables in the next stage. The list and definitions of all variables 
are presented in Table 1.

Table 1. Definitions of variables
Variable name Variable definition Variable calculation

Financial variables

1 Total assets Total amount of assets owned by an entity -

2 Net turnover Includes sales of goods and services net of returns, 
deductions and rebates. Sales are net of VAT and 
Excise taxes

-

3 EBIT Earnings Before Interest and Taxes Revenue minus expenses 
excluding tax and interest

4 EBITDA Earnings Before Interest, Taxes, Depreciation, and 
Amortization

EBIT + depreciation + 
amortization

5 Operating working 
capital

Operating current assets minus operating current 
liabilities

Operating current assets minus 
operating current liabilities

Non-financial variables

6 Gender employment 
gap

The disparity in employment rates between men and 
women aged 20 to 64 (as a percentage of the total 
population) (Eurostat, 2023a)

The number of employed 
persons aged 20 to 64, divided 
by the total population of the 
same age group (Eurostat, 
2023a)

7 Final energy 
consumption

Energy consumed by end users in the country 
(in tonnes of equivalent oil per capita) excluding 
energy used for non-energy purposes. The variable 
includes only the energy consumed by end users, 
such as transport, industry, services, households and 
agriculture; energy consumption by the energy sector 
itself and losses resulting from energy transformation 
and distribution is excluded (Eurostat, 2023b)

-

8 Total population 
living in households 
considering that they 
suffer from noise 
(Eurostat, 2023c)

The percentage of people who claim that noise from 
the street or from their neighbors negatively affects 
them (as a percentage of the population) (Eurostat, 
2023c)

The number of persons 
declaring that they are affected 
either by noise from the 
street or from their neighbors 
divided by the total population 
(Eurostat, 2023c)

9 Greenhouse gas 
emissions

Total emissions of the country (in tonnes per capita) 
of the so called ‘Kyoto basket’ of greenhouse gases, 
including carbon dioxide (CO2), nitrous oxide 
(N2O), methane (CH4), and the so-called F-gases 
(perfluorocarbons, hydrofluorocarbons, nitrogen 
trifluoride (NF3) and sulfur hexafluoride (SF6)) from 
all sectors of the GHG emission inventories (including 
international aviation and indirect CO2) (Eurostat, 
2023d)

-

10 Corruption 
Perceptions Index

A rank based on the perception of a country’s public 
sector as corrupt, where a score of 0 represents a very 
high level of corruption and a score of 100 represents 
a very clean country (Eurostat, 2023e)

Composite index based on 
a combination of surveys and 
evaluation of corruption from 
13 distinct sources and scores 
(Eurostat, 2023e)

Source: Own elaboration based on Eurostat (2023). Retrieved from https://ec.europa.eu/eurostat/en/



 57 

Journal of Entrepreneurship, Management and Innovation  
Volume 19, Issue 4, 2023: 48-82

Magdalena Zioło, Elżbieta Szaruga, Anna Spoz /

Secondary data come from the BACH database and Eurostat database. The 
spatial scope of the study concerns such countries as Austria, Belgium, Croatia, 
Czech Republic, France, Germany, Italy, Poland, Portugal, Slovakia, and Spain. 
They cover the period from 2008 to 2020. The study analyzed 6,864 observations, 
that is, 96,096 data cells. It gives 624 observations for each country separately. 
The quantitative data are divided into two groups: financial and non-financial. 
This dataset has been extended to include qualitative data on a nominal scale:

	• Business sector: Agriculture, forestry and fishing; Electricity, gas, steam, 
and air conditioning supply; Extraction of crude petroleum and natural 
gas; Manufacture of chemicals and chemical products; Manufacture of 
computer, electronic and optical products; Manufacture of electrical 
equipment; Manufacture of motor vehicles, trailers and semi-trailers; 
Manufacture of other transport equipment; Mining and quarrying; 
Mining of coal and lignite; Mining of metal ores; Transportation and 
storage.

	• Size of enterprise: Large, medium, small, SMSs.

Table 2 contains annual average values for financial variables and Table 3 
contains annual average values for non-financial variables.

Table 2. Annual average values of financial variables from 2008 to 2020

Country Total assets Net turnover EBITDA EBIT
Operating 
working 
capital

Austria 3610.89 2981.09 375.42 208.28 199.51
Belgium 6917.41 3425.65 472.15 288.17 167.67
Croatia 744.19 396.73 57.17 20.65 38.70
Czech 
Republic

1432.24 1466.84 185.35 117.95 110.81

France 22005.32 14298.36 1531.50 843.87 1208.95
Germany 23318.45 24282.57 1843.24 1090.58 1402.39
Italy 22389.69 13752.62 1761.41 913.66 1842.44
Poland 5235.42 4471.11 563.74 273.57 643.92
Portugal 3186.09 1572.30 281.42 158.57 139.93
Slovakia 675.34 643.53 56.45 25.45 39.47
Spain 11541.35 6294.95 854.57 486.58 742.65
Total 9186.94 6689.61 725.67 402.49 594.22

Note: These means statistically differ from each other (in the sense of the Kruskal-Wallis test) in about 80% of 
the investigated countries for each variable (multiple comparisons). 
Source: Own calculation based on data from the BACH and Eurostat databases.
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Based on the analyzed data, it can be concluded that the countries differ 
statistically from each other in terms of the examined financial and non-financial 
characteristics. To explore the data pattern, it was verified whether the nominal 
scale expressions, i.e., country, size, and sector (hidden variables), significantly 
differentiate the financial characteristics. For this purpose, the ANOVA method 
and the Wilks multivariate significance test (Table 4) were used.

Table 3. Annual average values for non-financial variables from 2008 to 2020

Country
Gender 
employment 
gap

Final energy 
consumption

Total population living in 
households considering that 
they suffer from noise

Greenhouse 
gas 
emissions

Corruption 
Perceptions 
Index

Austria 9.08 3.21 18.85 9.62 75.54

Belgium 9.98 3.20 17.66 11.27 74.69

Croatia 10.74 1.62 9.72 6.11 46.08

Czech 
Republic

17.02 2.35 14.99 12.67 52.00

France 6.88 2.25 17.75 7.41 69.69

Germany 9.22 2.62 25.70 11.35 79.77

Italy 19.84 1.99 17.44 7.86 45.85

Poland 14.55 1.75 14.16 10.65 57.08

Portugal 7.52 1.61 23.43 6.80 61.85

Slovakia 14.43 1.98 14.63 7.88 47.85

Spain 11.58 1.80 17.52 7.70 60.62

Total 11.89 2.22 17.44 9.03 61.00

Note: These means statistically differ from each other (in the sense of the Kruskal-Wallis test) in about 90% of 
the investigated countries for each variable (multiple comparisons). 
Source: Own calculation based on data from the BACH and Eurostat databases.

Table 4. The Wilks multivariate significance test for financial characteristics
Effect Test Value F Effect (df) Error (df) p-value
Const Wilks 0.4004 1896.060 5 6332.00 < 1%

Country Wilks 0.2913 179.407 50 28881.73 < 1%

Size Wilks 0.3833 483.948 15 17480.27 < 1%

Sector Wilks 0.2206 205.783 55 29312.97 < 1%

Country*Size Wilks 0.1905 83.163 150 31316.31 < 1%

Country*Sector Wilks 0.0398 52.146 550 31639.42 < 1%

Size*Sector Wilks 0.1184 102.364 165 31376.11 < 1%

Country*Size*Sector Wilks 0.0048 36.721 1650 31662.99 < 1%

Source: Own calculation based on data from the BACH and Eurostat databases.

As shown in Table 4, such variables as total assets, net turnover, EBITDA, EBIT, 
and operating working capital are significantly differentiated by country, sector, 
and company size. Thus, we can treat these hidden variables as a discrimination 



 59 

Journal of Entrepreneurship, Management and Innovation  
Volume 19, Issue 4, 2023: 48-82

Magdalena Zioło, Elżbieta Szaruga, Anna Spoz /

criterion (division into clusters). Taking into account all financial characteristics 
and hidden variables (country, sector, and size), the optimal number of clusters 
was determined using the k-means method, equal to 2 (the optimal number of 
clusters was selected based on a V-fold cross-validation and cost sequence plot). 
Tables 5 and 6 contain information on the components of clusters, clusters 1 
and 2, respectively. Cluster 2 achieves better financial results than cluster 1, as 
shown in Figure 2.

Figure 2. Normalized means of financial characteristics for 2 clusters (k-means)
Source: Own calculation based on data from the BACH and Eurostat databases.

Table 5. Cluster 1 components by the k-means method
Countries Sectors Size

Austria, Belgium, 
Croatia, Germany, 
Italy, Poland, Portugal, 
Slovakia, Spain

Agriculture, forestry and fishing all

Austria, Belgium, 
Croatia, Germany, 
Italy, Poland, Portugal, 
Slovakia, Spain

Extraction of crude petroleum and natural gas; Manufacture of 
motor vehicles, trailers and semi-trailers; Manufacture of other 
transport equipment; Mining and quarrying; Mining of coal and 
lignite; Mining of metal ores

medium, 
small, SMSs
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Countries Sectors Size

Austria, Belgium, 
Croatia, Germany, 
Poland, Portugal, 
Slovakia, Spain

Manufacture of chemicals and chemical products; Manufacture of 
electrical equipment

medium, 
small, SMSs

Austria, Belgium, 
Croatia, Poland, 
Portugal, Slovakia, 
Spain

Manufacture of computer, electronic and optical products medium, 
small, SMSs

Austria, Belgium, 
Croatia, Germany, 
Italy, Poland, Portugal, 
Slovakia, Spain

Electricity, gas, steam and air conditioning supply medium

Austria, Croatia, 
Slovakia

Transportation and storage medium, 
small, SMSs

Germany, Poland, 
Portugal, Spain

Transportation and storage medium, 
small

Belgium, Italy Transportation and storage medium

Germany, Italy Manufacture of computer, electronic and optical products medium, 
small

Czech Republic Extraction of crude petroleum and natural gas; Manufacture of 
chemicals and chemical products; Manufacture of computer, 
electronic and optical products; Manufacture of electrical 
equipment; Manufacture of motor vehicles, trailers and semi-
trailers; Manufacture of other transport equipment; Mining of coal 
and lignite; Mining of metal ores; Transportation and storage

all

France Agriculture, forestry and fishing; Extraction of crude petroleum 
and natural gas; Manufacture of chemicals and chemical products; 
Manufacture of computer, electronic and optical products; 
Manufacture of electrical equipment; Manufacture of motor 
vehicles, trailers and semi-trailers; Manufacture of other transport 
equipment; Mining and quarrying; Mining of coal and lignite; 
Mining of metal ores

medium

Italy Manufacture of chemicals and chemical products; Manufacture of 
electrical equipment

medium, 
small 

Source: Own calculation based on data from the BACH and Eurostat databases.

Table 6. Cluster 2 components using the k-means method
Countries Sectors  Size

Austria, Belgium, Croatia, Czech 
Republic, Germany, Italy, Poland, 
Portugal, Slovakia, Spain

Manufacture of motor vehicles, trailers and 
semi-trailers

large

Austria, Belgium, Croatia, Germany, Italy, 
Poland Portugal, Slovakia, Spain

Manufacture of other transport equipment; 
Mining and quarrying; Mining of coal and 
lignite

large

Austria, Belgium, Croatia, Germany, 
Poland, Portugal, Slovakia, Spain

Manufacture of chemicals and chemical 
products; Manufacture of electrical 
equipment

large

Austria, Belgium, Croatia, Germany, Italy, 
Portugal, Slovakia, Spain

Extraction of crude petroleum and natural 
gas

large
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Countries Sectors Size

Austria, Belgium, Croatia, Italy, Poland, 
Portugal, Slovakia, Spain

Electricity, gas, steam and air conditioning 
supply

large, small, 
SMSs

Austria, Belgium, Croatia, Poland, 
Portugal, Slovakia, Spain

Manufacture of computer, electronic and 
optical products

large

Austria, Belgium, Croatia, Italy, Slovakia, 
Spain

Mining of metal ores large

Austria, Germany, Poland, Portugal Transportation and storage large, SMSs

Belgium, Italy, Spain Transportation and storage large, small, 
SMSs

Croatia, Slovakia Transportation and storage large

France, Germany Agriculture, forestry and fishing large, small, 
SMSs

Germany, Italy Manufacture of computer, electronic and 
optical products

large, SMSs

Czech Republic Electricity, gas, steam and air conditioning 
supply

large

France Extraction of crude petroleum and natural 
gas; Manufacture of chemicals and chemical 
products; Manufacture of computer, 
electronic and optical products; Manufacture 
of electrical equipment; Manufacture of 
motor vehicles, trailers and semi-trailers; 
Manufacture of other transport equipment; 
Mining and quarrying; Mining of coal and 
lignite; Mining of metal ores

large, small, 
SMSs

Italy Manufacture of chemicals and chemical 
products; Manufacture of electrical 
equipment

large, SMSs

France Transportation and storage all

Source: Own calculation based on data from the BACH and Eurostat databases.

RESULTS

The division of observations into two clusters allowed the classification of 
sectors and the economic entities that belong to them with relatively better and 
relatively worse financial conditions. Cluster 2 is identified with entities with 
the better financial condition than cluster 1. It can be assumed that the cluster 
is a hidden variable. In an attempt to answer the question of whether entities 
with a relatively better/worse financial condition statistically differentiate ESG 
indicators at the national level (non-financial data), the Mann-Whitney U test 
(with continuity correction) was used (Table 7).

Based on the results from Table 7, it can be seen that there are statistical 
differences between entities with relatively good financial conditions and relatively 
weaker financial conditions in the context of such values as gender employment 
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gap, total population living in households considering that they suffer from noise, 
greenhouse gas emission, Corruption Perceptions Index. It is complemented by 
box-whisker charts showing the basic positional measures (Figure 3).

Table 7. The Mann-Whitney U test results

Variable Sum of rang 
Cluster 1

Sum of rang 
Cluster 2 U Z p Z (corrected) p

Gender employment 
gap

17 078 367 6 482 313 4 003 662 15.07 0.00 15.08 0.00

Final energy 
consumption

15 803 535 7 757 145 5 045 694 -1.51 0.13 -1.51 0.13

Total population 
living in households 
considering that they 
suffer from noise

15 504 375 8 056 305 4 746 534 -5.41 0.00 -5.41 0.00

Greenhouse gas 
emissions

16 776 207 6 784 473 4 305 822 11.14 0.00 11.15 0.00

Corruption Perceptions 
Index

15 244 143 8 316 537 4 486 302 -8.79 0.00 -8.80 0.00

Note: Results that are not statistically significant are marked by underlines.
Source: Own calculation based on data from the BACH and Eurostat databases.
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Figure 3. Box-whisker charts for ESG results (non-financial variables)
Source: Own elaboration based on data from the BACH and Eurostat databases.
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Based on Figure 3, it can be emphasized that economic entities with 
relatively better financial conditions achieve a smaller gender employment gap 
(at the national level) than entities with relatively worse financial conditions. 
It is similar to the GHG level: economic entities with relatively better financial 
conditions generate lower GHG emissions (national level) than entities with 
relatively worse financial results. In the case of the analysis of the Corruption 
Perceptions Index, it can be concluded that there is a lower level of corruption in 
companies with better financial results than those with worse financial results. 
Surprisingly, the population’s exposure to noise is higher, where enterprises 
achieve relatively better financial results than worse financial results.

The obtained results directly relate to the activities of companies. 
Companies with a better financial position are companies that achieve market 
success, and therefore respond more effectively to the needs of a wide range 
of stakeholders, and are more and more sensitive to the issues of sustainable 
development. The implementation of sustainable development into a company’s 
strategy, or the transformation of the business model towards a  sustainable 
business model, requires financial outlays. It involves modern, more ecological 
methods of production or provision of services, which directly contributes to 
reducing greenhouse gas emissions. However, the modernization of production 
processes is unfortunately associated with an increase in the noise level resulting 
from the use of extensive installations and the operation of machinery and 
equipment. Companies with a better financial condition also pay attention to the 
transparency of their operations. They take care of introducing and observing 
internal regulations and procedures and their compliance with applicable law, 
which results in a lower level of the Corruption Perceptions Index. Companies 
with better financial results are usually open to changes and novelties, which 
translates into a smaller gender employment gap.

In further analysis, one-way ANOVA was used to examine the impact 
of the cluster (a hidden variable that expresses the financial condition of the 
enterprises) on non-financial variables (ESG results). The results (Table 8) are 
presented at the general level and the detailed level due to the size of the 
enterprise (using a cross-assessment).

When examining the interdependence of ESG goals, it can be seen that 
in general, the gender employment gap is 0.68 percentage points lower in 
financially better enterprises than in less financially healthy enterprises. This 
difference is statistically significant. The financial condition of enterprises 
explains the variability of the gender employment gap at around 2.29%. For 
large companies, better-off companies achieve a  1.6 percentage point lower 
gender employment gap than less well-off companies; in the case of medium 
companies the difference is 1.62 percentage points, small companies are 1.37 
percentage points and SMSs are 0.85 percentage points.
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Table 8. Model of dependence of ESG goals on the financial condition of enterprises
All companies

  Effect 1 Effect 2 Effect 3 Effect 4

Effect
Gender 
employment 
gap

p
Population 
suffering 
from noise

p GHG 
emissions p

Corruption 
Perceptions 
Index

p

const 11.66 < 1% 17.54 < 1% 8.91 < 1% 61.50 < 1%

Cluster = 2 -0.68 < 1% 0.27 < 1% -0.34 < 1% 1.43 < 1%

Multiple R 15.14% < 1% 5.33% < 1% 14.87% < 1% 10.89% < 1%

Multiple R2 2.29% < 1% 0.28% < 1% 2.21% < 1% 1.19% < 1%

Large companies

const 13.02 < 1% 16.94 < 1% 9.79 < 1% 59.03 < 1%

Cluster = 2 -1.60 < 1% 0.72 < 1% -1.08 < 1% 2.79 < 1%

Multiple R 26.95% < 1% 10.57% < 1% 35.58% < 1% 16.11% < 1%

Multiple R2 7.26% < 1% 1.12% < 1% 12.66% < 1% 2.59% < 1%

Medium companies

const 10.36 < 1% 18.71 < 1% 8.84 < 1% 65.58 < 1%

Cluster = 2 -1.62 < 1% 1.33 < 1% -0.19 25% 4.82 < 1%

Multiple R 11.87% < 1% 8.58% < 1% 2.79% 25% 12.11% < 1%

Multiple R2 1.41% < 1% 0.74% < 1% 0.08% 25% 1.47% < 1%

Small companies

const 11.02 < 1% 17.54 < 1% 8.68 < 1% 62.66 < 1%

Cluster = 2 -1.37 < 1% 0.15 33% -0.55 < 1% 2.59 < 1%

Multiple R 24.95% < 1% 2.37% 33% 19.42% < 1% 16.15% < 1%

Multiple R2 6.23% < 1% 0.06% 33% 3.77% < 1% 2.61% < 1%

SMSs companies

const 11.45 < 1% 17.71 < 1% 8.81 < 1% 62.15 < 1%

Cluster = 2 -0.85 < 1% 0.52 < 1% -0.43 < 1% 2.22 < 1%

Multiple R 17.26% < 1% 9.35% < 1% 17.17% < 1% 15.46% < 1%

Multiple R2 2.98% < 1% 0.87% < 1% 2.95% < 1% 2.39% < 1%

Note: Bonferroni and Scheffé tests were used when the samples were few but equal variances and Dunnett’s 
test when the samples were few and unequal variances (so-called corrections). In all the cases analyzed, the 
desired properties were obtained (significant differences between the groups). Results that are not statistically 
significant are marked by underlines.
Source: Own elaboration based on data from the BACH and Eurostat databases. 

The financial condition of enterprises explains the variability of the gender 
employment gap which is approx. 7.26%, 1.41%, 6.23%, and 2.98%, respectively, 
in small, large, medium, and SMSs companies.
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The analysis also shows that enterprises with a better financial condition 
contribute to a greater emissivity of noise in the perception of the population 
than enterprises with a worse financial condition. The differences are statistically 
significant for the general analysis and large, medium, and SMSs companies. 
This difference is not statistically significant for small companies. Overall, the 
financial condition explains the population’s exposure to noise at 0.28%. The 
biggest difference was recorded in medium companies, where companies with 
a better performing business, report a higher noise emission by 1.33 percentage 
points than less profitable companies. For large enterprises the difference 
is 0.72 percentage points, for SMSs 0.52 percentage points, and globally 0.27 
percentage points.

The second environmental effect, in addition to noise emission, is GHG 
emission. Globally, the lower emission of GHG is recorded by 0.34 tonnes per capita 
for companies with better financial conditions than for worse ones. The volatility 
of GHG emissions is explained in 2.21% by the financial condition of companies 
worldwide (but it is statistically significant). In the case of large companies, 
companies with a better financial condition generate 1.08 tonnes per capita less 
GHG emissions than companies with a worse financial condition; this variability 
can be explained by the financial condition up to approximately 12.7%. In the 
case of companies, no statistically significant results were obtained. Enterprises 
in the segment of small companies that are relatively better prospering achieve 
lower GHG emissions by 0.55 tonnes per capita compared to enterprises with 
relatively worse financial results. However, in the SMSs segment, the difference 
is 0.43 tonnes per capita.

The fourth effect concerns the Corruption Perceptions Index; an increase in 
its value means the minimization of corrupt practices.

The volatility of the level of the Corruption Perceptions Index is explained by 
the financial condition of enterprises at 1.19%. The obtained ratio is 1.43 (index) 
higher in the case of enterprises with better financial conditions than in the case 
of relatively worse ones. More prospering enterprises achieve a higher level of 
corruption elimination than enterprises with weaker financial results. The largest 
such difference was recorded in enterprises in the medium companies segment 
and amounts to 4.82 (index). Companies that are more prosperous in the large, 
medium, and SMSs companies segment achieve similar differences in the 
Corruption Perceptions Index compared to the less prospering ones, respectively, 
2.79, 2.59, and 2.22 (index). These differences are statistically significant.

The second part of the analysis is based on the example of large companies 
from the transport and storage sector. Table 9 shows the dependence of the 
effects of ESG on the financial results of the companies studied.
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Table 9. Influence of the financial condition of large companies from the 
transport and storage sector on the ESG effects

Effect Test Value F p Partial eta-squared
Const Wilks 0.0070 4898.44 0.00 99.30%
company financial conditions Wilks 0.4176 48.11 0.00 58.24%

Source: Own elaboration based on data from the BACH and Eurostat databases.

About 58% of the financial results of large enterprises from the transport 
and storage sector explain all non-financial results in the field of achieving ESG, 
and it is a statistically significant relationship. The development is to examine the 
dependence of the achievement of ESG goals on the financial condition of this 
group of enterprises (Table 10).

Table 10. Model of dependence of ESG goals on the financial condition of 
enterprises large companies from sector transport and storage sector

Effect Gender 
employment gap p

Population 
suffering 
from noise

p GHG 
emissions p Corruption 

Perceptions Index p

const 12.42 < 1% 16.38 < 1% 9.03 < 1% 58.00 < 1%

Cluster = 2 -1.37 < 1% 2.75 < 1% -0.01 94% 7.80 < 1%

Multiple R 30.04% < 1% 52.84% < 1% 0.55% 94% 58.52% < 1%

Multiple R2 9.03% < 1% 27.92% < 1% 0.00% 94% 34.25% < 1%

Note: Dunnett’s test was used when the samples were few and unequal variances (so-called corrections). In all 
the cases analyzed, the desired properties were obtained (significant differences between the groups). Results 
that are not statistically significant are marked by underlines.
Source: Own elaboration based on data from the BACH and Eurostat databases.

Based on the above model, it is observed that in the analyzed group of 
enterprises, those that were in a relatively better financial situation had a lower 
gender employment gap of 1.37 percentage points compared to less prospering 
enterprises. The variability of the employment gap for this group of companies 
was explained by financial results of up to approximately 9%.

At the same time, the wealthiest companies were also 2.75 percentage points 
higher in terms of noise emissions than the least wealthy. Noise emissivity can be 
explained by the financial condition of companies by as much as 28%. This can be 
explained by the fact that the rolling stock and equipment of transport companies 
or the superstructure of warehouses could be more overloaded, more exploited, 
or larger, have parameters which, in the subjective opinion of the population, 
caused more noise than in companies with a worse financial condition.

There were no statistical differences in the GHG emissivity depending on 
the financial condition of the enterprises. This may be because major transport 
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companies are obliged to systematically renew their car fleet and vehicle 
manufacturers are required to produce fewer emission vehicles. Vehicles that do 
not meet strict environmental standards cannot provide transportation services. 
At the same time, the fuels used in vehicles have similar parameters, which are 
the result of the megatrends of modern civilization. Thus, the financial condition 
of the companies may not differentiate in this case the emissivity of GHG.

Up to 34% of the Corruption Perceptions Index is explained by the financial 
condition of the surveyed companies. It is noted that the level of corruption is 
7.8 percentage points higher in better-than-worse enterprises.

The research results obtained for the transport sector (Tables 9 and 10) will 
be confronted with the description of the activities of three selected companies, 
to show how the process of transforming companies towards sustainable 
development looks in practice.

The scope and nature of adaptation activities will depend on the individual 
needs of the enterprise. Raben N.V. Group currently operates in 15 European 
countries, owns a  transport network and approximately 1,400,000 m2 of 
warehouse space in more than 160 locations, delivering over 16 million 
shipments per year. The company has a sustainable development strategy based 
on 3 pillars and 9 strategic areas, i.e., environmental protection (climate change, 
circular economy, and ecological initiatives), social impact (occupational health 
and safety, employee diversity and integration), responsible organization (Ethics 
and Compliance, Risk Management, and Sustainable Procurement).

The company is aware of its impact on the natural environment and takes 
responsibility for it, constantly trying to minimize its impact through activities 
such as investments in renewable energy sources, and modern transport 
equipment and efficient warehouses. In addition, the company strives to 
ensure efficient truck filling, optimal route planning and a reduction in empty 
runs, and is introducing the first zero- or low-emission trucks into its fleet. 
Waste is segregated in warehouses and offices, energy-saving technologies 
and environmentally friendly solutions are introduced, such as low-emission 
refrigerants, and other solutions supporting the circular economy in warehouses. 
The company also encourages customers to switch to e-invoicing, supports 
the digitization of processes and ensures that chemicals are properly handled 
during transport and storage. The company also maintains good contacts with 
stakeholders. It takes care of employees and contacts with business partners. 
The company also uses sustainable financing. In July 2021 it obtained one of 
the first Sustainability Linked Loans (SLL) in Europe for the logistics sector. The 
company undertook to reduce the intensity of CO2 emissions from its facilities 
by 30% and from transport by 10%, and increase the share of the fleet that 
meets the Euro 5 / Euro 6 emission standards or has an LNG / CNG / electric 
/ hydrogen drive from 73% to 96%. The company also declares increasing the 
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proportion of women in management positions to 34% by 2025 and confirms 
the use of ESG management best practices by gradually improving its EcoVadis 
rating (Raben Group, 2022).

Garza-Reyes et al. (2016) described the sustainable adaptation of a division 
of a transportation company’s operations center located in Monterrey, Mexico. 
The center provides online tracking services, cross-border freight services, 
brokerage services in truck transport and the delivery of government packages, 
controlled temperature packages, and consolidation and distribution services. It 
serves around 4,000 customers a day with an average of 4,500 parcels per day. 
They are delivered on 28–32 routes per day. Sustainable adaptation was carried 
out as part of the Transporte Limpio (Clean Transport) project, which aimed 
to promote and support Mexican organizations in their efforts to protect the 
environment as part of sustainable development. In the case of the discussed 
center, the adaptation consisted in optimizing the process of loading and 
transporting shipments to recipients by improving the assignment of customers 
to routes and better sequencing of customers on each route, which resulted in 
shortening the routes and thus the delivery time. Based on the experience of 
companies such as DHL and FedEx, an environmental strategy has been pre-
defined to develop more efficient route schemes, use hybrid vehicles, alternative 
fuels, and to invest in new technologies. The organization of the work of drivers 
and their assistants has also been improved, thus reducing labor costs and 
shortening the time of order fulfilment.

The adaptation process towards sustainable logistics introduced by 
Deutsche Post DHL Group focuses on three key action areas in which the 
company can achieve the biggest effects: clean operations for climate protection, 
great company to work for all, and a  highly trusted company (Deutsche 
Post DHL Group,  2022). In the first of those areas, the company focuses on 
reducing logistics-related greenhouse gas emissions by the use of sustainable 
technologies and fuels, electrification of its road fleet, developing a  green 
product portfolio, and climate-neutral design of new buildings. The adaptation 
effectiveness indicator is Realized Decarbonization Effects, which amounted to 
728 kilotonnes of CO2 equivalent in 2021 and is planned to reach 969 kilotonnes 
of CO2 equivalent. To make a company a good place to work for all, they aim 
at improving employee engagement, diversity and inclusion, and occupational 
health and safety. In order to achieve these goals, the company attracts and 
retains the best talent, promotes equal opportunities, and creates a  healthy 
and safe work environment. They plan to increase the proportion of women in 
executive positions from 25.1% in 2021 to at least 30% in 2025. The company 
has also taken actions to increase employee engagement, and to decrease lost 
time injury frequency rate (LTIFR) from 3.9 in 2021 to below 3.1 in 2025. Finally, 
to become a  highly trusted company, they focus on cybersecurity, respecting 
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human rights, and providing services in compliance with current legislation and 
in accordance with the company’s values. To achieve these goals, the company 
provides compliance-relevant training, improves cybersecurity, and builds 
sustainable relations with suppliers. The company has implemented a human 
rights management system and conducts audits related to human rights. The 
effectiveness in the area of compliance is assessed by the number of valid 
compliance-relevant training certificates in middle and upper management.

DISCUSSION

The conducted research shows that enterprises with a better financial condition 
have a higher Corruption Perceptions Index, and therefore are more effective in 
minimizing corrupt practices. Studies on the relationship between corruption 
and the financial performance of SMEs were carried out by Van et al. (2018). They 
showed that corruption negatively affects the financial results of SME enterprises. 
Similar studies on newly established companies were carried out by Nam et al. 
(2020). They found that corruption not only impairs the financial performance 
of these companies, but it also has a detrimental effect on their functioning and 
their ability to survive. Ojeka et al. (2019) conducted research on the impact 
of corruption perceptions and the performance of publicly traded companies 
in Nigeria. Their research shows that corruption negatively affects the market 
value (TorbinQ) and the return on assets (ROA). Donadelli et al. (2014) showed 
that the level of corruption has a negative impact on stock returns. Corruption 
and a weak institutional environment tend to worsen the market and accounting 
performance of non-financial companies (Ojeka et al., 2019). Hoang et al. (2022) 
showed that anti-corruption campaigns positively translate into the financial 
results of private companies. According to this study, counteracting corruption 
benefits private companies by improving the institutional quality of the country 
while improving the financial transparency of state-owned companies.

This research shows that the gender difference in employment is lower in 
enterprises with a better financial condition than in enterprises with a weaker 
condition. Research on the increase in the number of women on management 
boards, and their impact on the financial results of enterprises, was carried out 
by Reguera-Alvarado et al. (2017) on a group of 125 non-financial companies 
listed on the Madrid Stock Exchange from 2005 to 2009. The research shows 
that in the analyzed period the number of women on boards increased by 98%, 
which confirms the effectiveness of the legislation in this area. The presence of 
women on the management board also had a positive impact on the financial 
results of enterprises. Similar studies were conducted by Maji and Saha (2021) 
on 100 Indian corporations. The obtained results confirmed the influence of 
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the gender diversity of the workforce (including in managerial positions) on the 
financial results of companies. On a sample of companies from 23 developed 
countries in 2001–2014, Lopatta et al. (2020) examined the relationship between 
the presence of employee and female representatives on the management 
board and the company’s performance in the field of environmental protection 
and CSR, and they confirmed that this relation is positive. Based on an analysis 
of India’s publicly traded companies in 2010–2019, Oware and Mallikarjunapp 
(2021) showed that an improvement in return on equity prices leads to an 
increase in female employment.

This research shows that there are two correlations, i.e., companies 
with a  better financial condition have lower greenhouse gas emissions and 
contribute to higher noise emissions. Such dependencies may result from 
the fact that enterprises with a better financial condition have more modern, 
more innovative and, therefore, more ecological machines and equipment. 
Mensah et al. (2018), based on data from 28 OCED countries between 1990 
and 2014, showed that innovation plays a key role in mitigating CO2 emissions 
in most OECD countries. Similar conclusions were reached by Su and Moaniba 
(2017), who showed that the development of technology (climate innovation) 
negatively affects the emission of CO2 and other greenhouse gases. Innovation 
also contributes to the improvement of the financial results of enterprises. This 
relationship was demonstrated, among others, by Bigliardi (2012), Černe et al. 
(2015) and Chouaibi (2021). At this point, however, it is worth mentioning that 
the introduction of innovations in a  company (e.g., new products) does not 
always translate into an increase in financial results. Such a relationship resulted 
from a study by de Oliveira et al. (2018).

The vast majority of scientific publications are devoted to the analysis 
of the negative impact of noise on employee productivity (Hong at al., 2023; 
Cahyani, 2020). Wang et al. (2020) studied noise levels in a tobacco company 
and Chabuk et al. (2020) in textile enterprises. From both studies, it appears that 
the noise level was exceeded and had a negative impact on employees. Farhang 
et al. (2013) assessed noise exposure and noise nuisance in a  petrochemical 
company. The research shows that 63.2% of employees working in production 
departments and 17.9% of administrative employees described the noise level 
as very high. It can therefore be concluded that the main source of noise in 
enterprises are production machines, and the noise level increases with the 
development of the machinery park.
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CONCLUSIONS

The relationships between ESG and financial performance factors have been well 
documented in corporate finance. However, no in-depth research indicates the 
relationship between the financial condition and non-financial results achieved 
by enterprises. The article tries to fill this research gap. The study attempts to 
explain the relationships between financial and non-financial factors’ impact on 
enterprises. An attempt was made to group enterprises by sector, size, country, 
and achieved financial results, to verify the enterprises’ profile in terms of 
adapting business models to sustainability. The analysis encompasses 11 EU 
countries in the period 2008–2020. The study analyzed 6,864 observations, that 
is, 96,096 data cells. The data are divided into two groups: financial and non-
financial, and the paper is based on clusters analysis and ANOVA. As a result of 
the study, two clusters of enterprises were obtained.

The first cluster covered large enterprises with a solid financial standing. The 
second cluster included mainly small and medium-sized enterprises and weaker 
financial situations. For the first and second clusters, the business sector and the 
state where the enterprise conducts business did not constitute a differentiating 
factor. In the next step, it was verified what non-financial performance is 
obtained by enterprises from the first and second clusters. As a  result of the 
research, it turned out that large enterprises with a  solid financial position 
simultaneously get better non-financial results, i.e., better adapt their business 
models to sustainability. In each of the analyzed aspects, i.e., values such as 
gender employment gap, total population living in households considering that 
they suffer from noise, greenhouse gas emission, and Corruption Perceptions 
Index, large enterprises with an excellent financial standing did better. One of 
the reasons for this may be that large enterprises have better access to external 
financing and a broader scope of cooperation with financial institutions. Therefore, 
financing the costs of transformation of business models towards sustainability 
may be easier in these enterprises. Due to their market position, large enterprises 
can negotiate individual financing conditions with a financial institution, which 
means that the cost of capital may be lower for this group of enterprises. Small 
and medium-sized enterprises have a limited negotiating position in cooperation 
with financial institutions. At the same time, large enterprises are usually listed 
companies obliged to disclose financial and non-financial information to their 
stakeholders. Hence these entities have an additional incentive to make decisions 
on implementing sustainable business models because they have a  higher 
reputation risk for SMEs. Activities in the field of building sustainable business 
models require financing. Therefore, entities with good financial conditions 
with access to external funding can implement such models effectively. In these 
entities, one can see strong relationships between financial and non-financial 
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factors and financial and non-financial performance factors. SMEs usually have 
a  less stable financial situation than large enterprises, which results from the 
scale of operations and market position; they are not always listed companies 
or entities subject to non-financial reporting obligations. The limitations of the 
study result from the assumptions of the method used. This required researchers 
to run numerous tests, including robust tests of equality of means for the ESG 
goals model. The Welch test and the Brown-Forsythe test were used for this 
purpose. The test result was one of the reasons why final energy consumption 
was excluded from the business model (supplementary material 1). However, 
this approach could be extended by dividing the research period into two sub-
periods, 2008–2014 and 2015–2020 (supplementary material 2). As a result of 
extending this analysis by an additional step, additional information could be 
obtained, and the inclusion of final energy consumption (important ESG goals) in 
the analysis. Such an analysis would require additional restrictions, i.e., analysis 
of structural breaks and the selection of sub-periods due to statistical properties. 
This would be possible by adapting the QLR or Chow test in the pre-analysis. 
Nevertheless, such an approach would be a direction for future research and 
extension of the methodology on business models. Future work will focus on 
deepening the knowledge of enterprises’ methods and directions of adaptation 
activities depending on their size and location.
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Supplementary materials

Supplementary material 1. Robust tests of equality of means for model of 
dependence of ESG goals on the financial condition of enterprises
Variable Robust test Statistica df1 df2 Sig.
Gender employment gap Welch 154.988 1 4185.599 <.001

Brown-Forsythe 154.988 1 4185.599 <.001
Final energy consumption Welch 0.117 1 4599.784 0.732

Brown-Forsythe 0.117 1 4599.784 0.732
Total population living in 
households considering that 
they suffer from noise

Welch 20.425 1 4644.126 <.001
Brown-Forsythe 20.425 1 4644.126 <.001

Greenhouse gas emissions Welch 176.661 1 5198.459 <.001
Brown-Forsythe 176.661 1 5198.459 <.001

Corruption Perceptions 
Index

Welch 83.812 1 4488.372 <.001
Brown-Forsythe 83.812 1 4488.372 <.001

Note: a. Asymptotically F distributed. Results that are not statistically significant are marked by underlines.
Source: Own elaboration based on data from the BACH and Eurostat databases.

Supplementary material 2. Robust tests of equality of means for sub-model of 
dependence of ESG goals on the financial condition of enterprises with dividing 
the research period into sub-periods (2008-2014 and 2015-2020)
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Variable Robust test Statistica df1 df2 Sig.
Gender employment gap Welch 107.501 3 2976.594 <.001

Brown-Forsythe 108.400 3 5147.873 <.001
Final energy consumption Welch 6.605 3 3068.972 <.001

Brown-Forsythe 6.579 3 5718.045 <.001
Total population living in 
households considering 
that they suffer from noise

Welch 171.276 3 3028.941 <.001
Brown-Forsythe 177.152 3 5344.205 <.001

Greenhouse gas emissions Welch 122.123 3 3181.883 <.001
Brown-Forsythe 122.776 3 6304.179 <.001

Corruption Perceptions 
Index

Welch 61.814 3 3054.278 <.001
Brown-Forsythe 63.231 3 5537.427 <.001

Note: a. Asymptotically F distributed. 
Source: Own elaboration based on data from the BACH and Eurostat databases.

Abstrakt
CEL: Wpływ czynników ESG na wyniki finansowe został potwierdzony w literaturze przed-
miotu. Celem artykułu jest zbadanie zależności między czynnikami finansowymi i  nie-
finansowymi w  przedsiębiorstwach oraz wskazanie, dla których grup przedsiębiorstw 
relacja wyników finansowych ESG jest najbardziej widoczna w  kontekście budowania 
zrównoważonych modeli biznesowych i  zdolności do adaptacji do zrównoważonego 
rozwoju. W artykule założono, że wyniki finansowe i niefinansowe przedsiębiorstw de-
terminują ich zdolność adaptacji do zrównoważonego rozwoju, oraz że istnieje związek 
między wynikami finansowymi, wynikami niefinansowymi i  zrównoważonymi mode-
lami biznesowymi przedsiębiorstw. METODYKA: Analiza obejmuje 12 krajów UE w  la-
tach 2008–2020. W badaniu przeanalizowano 6 864 obserwacje, czyli 96 096 komórek 
danych. Dane podzielono na dwie grupy zmiennych: finansowe i  niefinansowe. Bada-
nia opierają się na analizie klastrów i  ANOVA. Przeprowadzono je w  dwóch etapach. 
W pierwszym etapie przedsiębiorstwa zostały pogrupowane w klastry według kryterium 
kondycji finansowej, biorąc pod uwagę wielkość przedsiębiorstwa, sektor i kraj, w któ-
rym prowadzi działalność. W kolejnym kroku sprawdzono, czy przedsiębiorstwa o dobrej 
sytuacji finansowej osiągają również lepsze wyniki pozafinansowe. WYNIKI: Badanie 
pokazało, że w odniesieniu do danej branży oraz kraju prowadzenia działalności, duże 
przedsiębiorstwa osiągają lepsze wyniki finansowe niż małe i średnie firmy. Można pod-
kreślić, że istnieją istotne statystyczne różnice pomiędzy podmiotami o relatywnie dobrej 
sytuacji finansowej a tymi o relatywnie słabej sytuacji finansowymi w kontekście takich 
wartości jak zróżnicowanie poziomu zatrudnienia ze względu na płeć, odsetek gospodar-
stwach domowych odczuwających w odniesieniu do swojego miejsca zamieszkania nad-
mierny hałas, emisja gazów cieplarnianych, Indeks Percepcji Korupcji. Przedsiębiorstwa 
o relatywnie lepszej sytuacji finansowej charakteryzują się mniejszym zróżnicowaniem 
poziomu zatrudnienia ze względu na płeć (na poziomie krajowym) niż podmioty o rela-
tywnie gorszej kondycji finansowej. Podobny wynik otrzymano w odniesieniu do poziomu 
emisji gazów cieplarnianych. IMPLIKACJE: Wyniki tego badania mogą być przydatne dla 
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zarządów firm w opracowywaniu strategii transformacji w kierunku zrównoważonego 
rozwoju, dzięki temu, że dostarczają informacji o tym, jakie czynniki należy uwzględnić 
w procesie transformacji. ORYGINALNOŚĆ I WARTOŚĆ: Oryginalność tego opracowania 
polega na tym, że uwzględnia ono zarówno czynniki finansowe, jak i niefinansowe oraz 
bada związki między tymi czynnikami w procesie adaptacji przedsiębiorstw w kierunku 
zrównoważonego rozwoju i zrównoważonego modelu biznesowego.
Słowa kluczowe: zrównoważone modele biznesowe, ESG, wyniki finansowe, ryzyko, 
zrównoważony rozwój, adaptacja, przedsiębiorstwa, czynniki finansowe, czynniki 
pozafinansowe
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