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Abstract: Within the last few decades, the issue of the environmental performance of European
financial institutions has become a significant feature of their strategic plans. Financial institutions
can contribute through their own activities and investments, and also through their relationship with
economic sectors and consumers, in decreasing environmental footprint. The purpose of this research
is to investigate the determinants that affect the environmental performance of European financial
institutions. Financial markets have been selected as the main research field for this study, as it
presents an opportunity for environmental policy and is useful in view of the need for a wider range
of policy instruments. Moreover, on a more practical level, financial institutions can interact with
the environment in several ways, such as investors, innovators, valuers, powerful stakeholders, and
polluters. The study is based on a mixed methodology approach, which integrates: (i) bibliometric
analysis based on R package and (ii) panel data analysis with the assistance of a generalized linear
model (GLM). Findings show that socioeconomic, governance, and technology factors positively
affect the environmental performance of European financial institutions. Moreover, the incorporation
of alternative energy sources, such as renewable energy in the corporate function, is a requirement
for greening the financial institutions. The above can guide financial institutions to develop the
appropriate strategies for decreasing their environmental footprint, improving their operational
efficiency, and becoming more attractive and competitive in the market.

Keywords: environmental performance; socio-economic determinants; renewable energy; GLM

1. Introduction

Within the last few decades, the adoption of environmental measures by financial
institutions worldwide is in the core of their strategic plans, as they aim to improve their
sustainability and viability. The irrational use of natural resources has led them to increase
their environmental awareness. In this context, companies are trying to introduce as many
practices as possible to decrease their ecological footprint and improve their environmental
efficiency [1]. Businesses in the European Union (EU) have integrated the European
environmental policy, which is subject to the principles of (i) provision, (ii) avoidance,
(iii) remediation of environmental damage at source, and (iv) the principle of the “polluter
pays” [2]. The multiannual environmental action plans set the framework for future action
in all areas of environmental policy. They are now being integrated into horizontal strategies
and discussed in international environmental negotiations. Recently, environmental policy
has been at the heart of EU policymaking, with the European Commission launching the
Europe Green Agreement as the key driver of its economic growth strategy [3,4].
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The benefits that businesses can obtain by improving their environmental performance
are plentiful, with the most important being the enhancement of financial performance. Ini-
tially, the adoption of environmentally friendly practices eases access into specific markets.
Thus, a company that is characterized for its eco-friendly behavior can gain competitive
advantage within the market. For the institutional investors, a firm’s performance in terms
of environment, society, and governance (environmental, social, and governance—ESG)
practices is a significant determinant of risks and returns [5,6]. Each pillar represents a
different measurable dimension, based on different criteria. The corporate environmental
performance indicators related to the environment, involve carbon emissions, greenhouse
gas emissions, climate change (risks posed by business activities), ecosystem changes, facili-
ties that can cause environmental damage, business, permits, renewable energy sources, the
depletion of natural resources, waste disposal, the use of toxic chemicals, and more. The so-
cial performance of the company is measured by criteria, such as child labor, discrimination,
diversity (diversity of employees/councils), facilities that could pose social risks, the wage
labor problems of employees, political contributions and risks, sexual harassment, and
more [6]. Furthermore, corporate governance is measured using various indicators, such as
the synthesis of the board of directors for executive compensation, executive remuneration,
stakeholder relationship, stakeholder rights, distribution of positions, director’s power,
managers, shareholders, and others [7].

Investigating the environmental awareness of businesses at sector level, food, tourism,
and construction are among the most environmentally aware. However, financial institu-
tions have also been systematically involved in adopting good environmental practices,
recognizing that the principles of sustainable development are a fundamental prerequi-
site for sound entrepreneurship [8,9]. That is why financial institutions have (i) begun to
integrate environmental criteria into their business processes and (ii) develop strategies
to continuously improve their environmental performance, reduce their environmental
footprint, enhance green entrepreneurship, reduce the climate change risk, as well as the
protection of biodiversity, to contribute to tackling the great social and environmental
problems of the planet [9,10]. As part of the commitment of financial institutions to contin-
uously reduce the environmental impact due to their operation, companies in the industry
monitor and measure their environmental performance; set improvement goals; implement
and evaluate environmental management and environmental protection actions, such as
environmental protection programs and water waste management recycling; reduce travel;
and promote green supplies. In addition, the extended use of new technologies contributes
even more to the protection of the environment [11].

The scope of this study is twofold: (i) to map the research trend in the environmental
practices adapted by EU financial institutions and (ii) to investigate the factors that mostly
affect their environmental performance. A mixed methodology approach was applied in
this research, which combines the elements of both qualitative and quantitative research
and answers the research question. Moreover, the use of mixed methods contributes to gain
a more complete perspective of the studied field than a self-sufficient quantitative or quali-
tative study, as it offers more benefits of both methods. From the side of qualitative research,
a bibliometric analysis was applied to: (i) map the research trends of the environmental
practices adopted by EU financial institutions and (ii) help in the variable selection process.
About the bibliometric analysis, data were retrieved from Scopus database while results
were analyzed with the use of the Biblioshiny tool based on R package and VOSviewer
software. As for the second part of the analysis, 1005 observations were collected for the
fiscal years (FY) 2018–2020, derived from Eikon Refinitiv powered by Thomson Reuters.
The generalized linear model (GLM) was employed for the analysis of the panel data. The
development of the GLM model was important, as this research aims to present which
factors influence the environmental performance of the European financial institutions
the most.

The paper is organized in six sections. Section 2 present the literature review with
the use of bibliometric analysis. Section 3 presents the materials and methods used in this
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paper. Section 4 shows the results of the GLM test. Section 5 discusses the results while
Section 6 concludes it.

2. Literature Review
Factors Affecting the Sustainability Performance of Financial Institutions in Europe: The Role of
Green Finance

The global financial sector plays a key role in promoting sustainable development. On
the one hand, it has the potential to support the economy through the financing of finance
activities that strengthen social cohesion and, on the other hand, guide customers and
stakeholders to manage current social and environmental challenges more effectively [11].

As Europe aspires to become the first climate-neutral continent by 2050, significant
investments will be required from both the public and private sectors to increase funding
for the transition to a low-carbon economy. Based on this purpose, the “Sustainable Europe
Investment Plan”, which is the investment pillar of the Green Agreement, strives to activate
funds of EUR 1 trillion for the next decade [12]. This will create a framework that supports
coordinated private and public sector efforts to make the future of sustainable development
a reality. The European Union has already formulated the integrated “Action Plan for
Financing Sustainable Growth” (EU Action Plan for Financing Sustainable Growth), in
response to the United Nations Global Sustainable Development Goals and the Paris
Climate Agreement. The Action Plan has three main objectives: (i) to channel capital
towards sustainable investment; (ii) to manage the financial risks arising from climate
change, and to address the depletion of natural resources, environmental degradation, and
disrupting social cohesion; and (iii) enhancing the transparency and long-term nature of
financial and economic activities [13].

European financial institutions are closely following all developments in the imple-
mentation of the Action Plan for the Financing of Sustainable Development, as well as the
new regulatory requirements, as we see that significant new opportunities are being created.
Numerous European policies and guidelines are creating a new regulatory framework
while investments in ESG (environmental, social, and governance) criteria are becoming
increasingly interesting. In December 2019, the European Parliament and the European
Council reached a political agreement on a unified classification system, known as the
“EU Taxonomy”, which deals with financially environmentally sustainable financial ac-
tivities [14]. EU Taxonomy sets out a commonly accepted framework for which financial
activities are considered environmentally sustainable and which are not, and it will be
an important tool to facilitate the flow of funds to sustainable investments. In addition,
other actions under the EU Action Plan, such as green bonds, climate benchmarks, and the
release of ESG benchmarks, also help build a strong transparent framework for sustainable
financing [15,16]. Moreover, financial institutions globally have committed to net-zero
emission goals by working to address carbon emitted directly through their operations, as
well as indirectly through activities, such as energy use. However, the real impact is going
to come from acting in response to emissions up and down their value chains—including
the entirety of their portfolios. So, amid these developments, financial institutions present
and actively participate in global initiatives to design joint strategies and practices that
will support sustainable development [17]. However, which are the key research trends of
European financial institutions’ strategies about ensuring environmental performance?

A bibliometric analysis was applied to answer to this question. Bibliometric analysis
can be characterized as a well-known and precise method that contributes to the exploration
and analysis of large volumes of scientific data [18]. Moreover, bibliometric analysis helps
researchers to reveal the evolutionary subtle differences of a specific subject area while
shedding light on the emerging areas in that field. Scopus database was selected as the
main data source for the bibliometric analysis [19,20]. The data collection was carried out in
May 2022 with the entered search terms to be the following: [(“environmental performance”
OR “sustainable performance” OR “sustainable management”) AND (“financial sector”
OR “financial institutions”)]. The search was carried out in the English language, and
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the examination for the keywords was undertaken in the titles, abstracts, main text, and
authors’ keywords of the published work in the research field. The Scopus bibliographic
citation database includes various types of documents, but only original articles were
considered in the present analysis. A sum of 497 documents were selected for this analysis.
The records for each publication retrieved during the search were converted as a Scopus
BibTex file and imported into Biblioshiny and VOSviewer software.

Figure 1 presents the network visualization based on the co-occurrence of authors’
keywords. To visualize the co-occurrence of authors’ keywords, VOSviewer tool was used.
The size of each of the circle highlights the occurrence of the keywords. The bigger the size
of the circle, the greater the frequency of authors’ keywords. The similar color of the circles
indicates the cluster of the keywords, while the lines between the circles show the link
between the keywords [21]. A total of 44 keywords were selected and divided into seven
clusters while each cluster was represented by a different color. Clusters in red and purple
color highlighted the role of corporate governance as a critical one for the decrease in emis-
sions of financial institutions and the improvement of their environmental performance.
The difference between the two clusters is the following: clusters in red color illustrates the
link among the board of directors, integrated reporting, and environmental performance,
and the second one (in purple color) presents the relationship between corporate social
responsibility (CSR) and environmental performance [22]. The relationship between inte-
grated reporting and businesses’ sustainable performance represents an unexplored area of
interest [23,24]. In general, the role of integrated reporting in a sustainability framework
has prompted a “conceptual debate”. Therefore, the result of this discussion is the further
investigation of the role of integrated reporting in the context of sustainability and the
environment [25]. As for the relationship among the corporate social responsibility (CSR)
and the environmental performance of financial institutions, it is worth mentioning that
the environment is a key component of CSR [26]. Usually, CSR is referred to as the triple
bottom line, as it consists of three components: profit, people, and planet. By focusing on
the planet, CSR aims to reduce any harmful effects that come from businesses’ processes.
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In addition, Figure 2, which represents the thematic map, illustrates the importance
of green innovation for the improvement of environmental performance. Green innova-
tion refers to the significant advancement of technology that contributes to sustainable
development, reducing the impact of business on the environment, enhancing resilience
to environmental pressures or achieving more efficient and responsible use of natural re-
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sources. [27]. By supporting new processes, technologies, and services that make business
more environmentally friendly, green innovation helps Europe to optimize its growth po-
tential while tackling common challenges, such as climate change, resource depletion, and
biodiversity reduction. Moreover, green innovation is an opportunity for businesses, while
it leads to cost reduction, contributes to the development of new growth opportunities,
and improves the image of the company [28]. That is why the EU must accelerate the
implementation of successful business and industrial development ideas by removing
economic and regulatory barriers and promoting investment, demand, and awareness.
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Figure 3 shows the factorial analysis based on the multiple correspondence analysis
(MCA). MCA method is used to define, examine, and visualize the relationship among
two or more categorical variables. The visualization of the results is presented in a con-
ceptual structure map [18]. In the current research, the map of the MCA method shows
the clustering of documents and indicates the importance of emerging technologies in
the environmental performance of financial institutions. This can be understood by the
concept of green banking, which is included in the cluster in red color. The changing
expectations of consumers, the technological transformation, and the evolution of human
resources, combined with the pressure of the regulatory environment and intense com-
petition, has radically change the banking landscape [28,29]. To meet these challenges,
banking and insurance institutions will need to prioritize new skills, build a green envi-
ronment that encourages innovation, meets customer needs, and incorporate a deeper
meaning and vision into their strategy. Upcoming changes will be sweeping and the need
for adjustment immediate.

So, based on the above description, the hypotheses in this study are as follows:

Hypothesis 1 (H1). Energy productivity has a positive effect on emission score.

Hypothesis 2 (H2). Environmental innovation score has a positive effect on emission score.

Hypothesis 3 (H3). Percentage of ICT sector in GDP has a positive effect on emission score.

Hypothesis 4 (H4). Management score has a positive effect on emission score.

Hypothesis 5 (H5). Renewable energy has a positive effect on emission score.
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3. Materials and Methods
3.1. Data

The sample of the present study involves annual data for 335 companies in financial
industry and are headquartered in Europe. Table 1 indicates the number of the firms per
country, where all the countries are well represented in the top five European economies,
United Kingdom, France, Germany, Sweden, and Italy, which comprise over the 70% of the
studied sample. The data were extracted from the following databases: (i) Refintiv Eikon
powered by Thomson Reuters and (ii) Eurostat. Eikon is one of the biggest financial market
databases globally, which provides access to information relevant for macro analysis, asset
allocation strategy, and sector research. The retrieved data consider the Fiscal Years (FY)
2018, 2019, 2020.

Table 1. Firms included in the sample per country. Source: Authors’ own elaboration.

Country Number of Companies

Austria 4
Belgium 6

Czech Republic 3
Denmark 9
Finland 5
France 12

Germany 23
Ireland 3

Italy 15
Netherlands 8

Poland 26
Portugal 1
Sweden 37

United Kingdom 183
Total 335

3.2. Variables

The variables employed for the present study are present in Table 2, while in the
coming paragraphs are provided in the model and the estimation results.
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Table 2. Variables of the study. Source: Own elaboration.

Symbols Variables Measures Source

EMISSCO Emission Score This score is developed by
Thomson Reuters database.

Thomson Reuters
(Refinitiv Eikon)

ENERPRODUC Energy productivity (euro per
kilogram of oil equivalent)

An indicator that measures the
amount of economic output that is

produced per unit of gross
available energy.

Eurostat

ENVIROINNOV Environmental Innovation
Score

This score is developed by
Thomson Reuters database. Eurostat

ICTGDP Percentage of the ICT
sector in GDP

The percentage share is calculated
by dividing the value added in the
ICT sector, by the value added in all

sectors (all NACE activities).

Eurostat

MANGSCOR Management Score This score is developed by
Thomson Reuters database.

Thomson Reuters
(Refinitiv Eikon)

RENEWABL
Share of renewable energy in

gross final energy
consumption by sector (%)

The indicator measures the share of
renewable energy consumption in

gross final energy consumption
according to the renewable

energy directive.

Eurostat

Dependent variable:
Emission Score. This study selects emission score to investigate environmental perfor-

mance of European financial institutions. Emission score is referred to the measurement of
a company’s dedication and efficacy towards the decrease in environmental emission that
comes from the operational processes of businesses. Data for the dependent variable were
collected from Thomson Reuters’ database [30].

Exogenous Variables:
Energy productivity (euro per kilogram of oil equivalent). The particular variable denotes

the value of economic output generated by energy quantities at the disposal of the research
area synopsized in the concept of gross available energy.

Environmental Innovation Score. The particular index denotes a firm’s ability to limit the
environment-related corporate costs and to extent its market share, by using the design of
eco-friendly products or by adopting environmentally friendly processes and technologies.
The data for this variable were retrieved from Thomson Reuters database [30].

Percentage of the ICT sector in GDP. The ICT role in the corporate performance related
to the knowledge economy, investments allure, and innovation creation has become vi-
tal within the last two decades. Implicitly the sector of information and communication
technologies (ICT) and its applications to other sectors enhances economic growth, innova-
tion, and competitiveness across European economies. Therefore, ICT industries provide
increased productivity and efficiency. The value of production is based on the value-added
concept and is calculated by the result of the ICT sector divided by total value added.
Dividing the value added in the ICT sector by the value added generated by all sectors
provides the percentage share (all NACE activities) [31–33].

Management Score. The particular index reflects corporate commitment and effective-
ness in the adoption of best corporate governance practices. Thomson Reuters is the source
database [30].

Share of renewable energy in gross final energy consumption by sector (%). The last exoge-
nous variable measures the share of renewable energy consumption used as a fraction of
gross final energy consumption in accordance with the renewable energy directive. The
denominator denotes the energy used by end-consumers (final energy consumption) added
to grid losses and self-consumption of power plants. The calculation of the particular index
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is based on Directive 2009/28/EC, that involves the expansion of the use of renewable
energy. The particular index was based on data collected in compliance with the framework
of Regulation (EC) No 1099/2008 on energy statistics along with data derived by Eurostat
(collected by national administration offices). In some countries, the statistics collection is
not in accordance with Directive 2009/28/EC, instead mainly on the measurement ambient
heat captured from the environment by heat pumps [34].

3.3. Generalized Linear Model (GLM) Regression

Nelder and McCullagh (1972) describe generalized linear models (GLM) as a class of
statistical models, which include linear regression, dispersion analysis, logit and probit,
and logarithmic and polynomial models. The above series of models share some common
characteristics while they have a common parameter estimation method. These common
properties allow researchers globally to study through GLM models, a wide range of
statistical models, despite each of them being stored separately.

The present analysis involves a panel data analysis for 335 financial institutions in the
European Union, while the period studied includes three fiscal years. The methodology
employed to estimate our model is the generalized linear model, which outperforms the
ordinary linear models.

The model to be estimated is described by the following equation;

EMISSCOit = f (Xit) (1)

where, EMISSCOit denotes the emission score and Xit denote the independent variables
that are analytically described in Table 2.

The ingredients of the particular model involve a random component, a systematic
component, and a link function. The model estimation was based on Newton Raphson,
while the link function g is the one that ‘links’ the predictors in a model with the ex-
pected value of the dependent variable in a linear form. More specifically the relationship
ηi = g(µi) is validated and for n cross-section data. The function g is the selected function
that, in our case, is the identity function [35]. The particular function was selected given
that our endogenous variable is continuous while the distribution of the exogenous variable
is difficult to be specified [36]. Regarding the response variable the estimation results are
based on the assumption that the moments of first and second order are known apriori. In
addition, the mean and variance of Y are provided by the following formulas;

µ = E (Y), Var (Y) = a (ϕ)·V (µ)

ϕ denotes the dispersion parameter, and a (·) and V (·) are known functions. Wedder-
burn [37] proposed the quasi-likelihood method.

The methodology implementation provides an estimate for the g(µi)’s, and, therefore,
an estimate for the µi’s. The particular models (GLMs) are significantly more complex
than ordinary least squares models. Given that we have n data (X1, X2, . . . .Xp, Yi) εRp+1

for i = 1, 2, 3, . . . .n, we intend to build a model of the response y using the impact of
the exogenous variables, namely X1, X2, . . . .Xp. Moreover, in the case of cross-section
data, heteroscedasticity is a common problem in model estimation. In our case, the quasi-
likelihood function of the samples is provided by the following formula;

Q(µ; y) =
k

∑
i=1

Qi(µi; yi) =
k

∑
i=1

∫ ki

yi

F(t)dt =
k

∑
i=1

∫ ki

yi

yi − t
a(ϕ)V(t)

dt (2)

The parameter to be estimated is the emission score. All the covariate data XβXβ

provide information to the value of the independent variables. More specifically, the
estimation involves the expected value of the response vector. The covariates of the present
model take into consideration environmental innovation, energy productivity, management
score, renewables, and ICT GDP.
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4. Results

In this research, Eviews 12 software was used for the estimation of the results. To
examine the effects on emission score, a generalized linear model (GLM) regression was
applied. Findings from the GLM model were estimated by an exponential mean Quasi-
likelihood function and the Newton-Raphson/Marquardt steps methodology. Moreover,
Huber–White method was used to eliminate the impact of misspecifications in the discrete
choice models. Namely, the Huber–White correction provides asymptotically correct
standard errors from a misspecified model for a consistent estimator.

Prior to the presentation of the estimation results, Table 3 illustrates the descriptive
statistics of the model variables.

Table 3. Descriptive Statistics.

ICTGDP MANGSCOR RENEWABL ENVIROINNOV ENERPRODUC EMISSCOR

Mean 6.487 51.03 19.04 32.35 10.182 44.12
Median 5.94 50.04 12.34 30.95 11.5 41.720

Maximum 325.1 99.71 56.39 99.5 19.59 99.89
Minimum 3.29 0.110 7.39 0.00 4.11 0.000
Std. Dev. 17.14 28.25 14.09 33.40 2.726 32.03
Skewness 18.14 0.063 1.922 0.643 −0.455 0.046
Kurtosis 331.3 1.915 5.122 2.054 3.603 1.792

Jarque-Bera 4,570,873 49.95 807.89 106.8 50.08 61.36
Probability 0.000 0.0000 0.0000 0.000 0.000 0.000

In addition, the correlation matrix was also estimated in order to measure the degree
of linear relationship among the model variables. Table 4 synopsizes the matrix estimated.

Table 4. Correlation Matrix.

ENERPRODUC ENVIROINNOV ICTGDP MANGSCOR RENEWABL

ENERPRODUC 1.000 −0.002182 0.034 0.033489 0.020833
ENVIROINNOV −0.002 1.000 −0.002 −0.002741 −0.000538

ICTGDP 0.034 −0.002 1.000 0.024109 0.012320
MANGSCOR 0.033 −0.002741 0.024109 1.000 0.012575
RENEWABL 0.020 −0.0005 0.012320 0.012575 1.000

The deviation of the covariance values from one validates no correlation along the
exogenous variables employed (Appendix A). The following table (Table 5) provides the
model estimation results.

Table 5 shows the results of the GLM regression. Findings illustrate a positive and
significant relationship between the energy productivity and environmental performance
of financial institutions in Europe [38,39]. Energy productivity has an odds ratio value of
0.233350, so that it can be said that increases in the percentage of the energy productivity of
100 percent will increase the chances of improvement of the environmental performance
by 0.233350 times. Then H1 is accepted and concludes that energy productivity has a
positive relationship on the empowerment of environmental performance [38]. To measure
environmental performance the dimension of both energy productivity and environmental
pollution are vital. Therefore, to improve energy productivity this is crucial as it enhances
more economic activity and GDP growth, so that a country and economic sector, which
belong within it, can prosper [40]. Moreover, environmental innovation has a positive
and significant relationship with the dependent variable (environmental performance)
too [41]. Odds ratios highlight that an increase in the percentage of environmental innova-
tion will increase the possibilities of improvement of the environmental performance by
0.074671 times. These findings lead to the acceptance of H2 and present a directional link
among the two concepts. Environmental innovation refers to the practices of green innova-
tion with a consequent effect on environmental and organizational performance [29,42].



Energies 2022, 15, 5325 10 of 15

Green practices on innovation include management strategies and technological advance-
ments that expand the environmental performance of businesses while contributing to the
gain of a competitive advantage for firms [28]. Moreover, this type of practice consists of
unique processes and products that make firms more resilient and sustainable.

Table 5. Model estimation results.

Variable Coefficient Std. Error z-Statistic Prob.

CONSTANT −29.79436 3.926141 −7.588714 0.0000
ENERPRODUC 1.704889 0.233350 7.306144 0.0000
ENVIROINNOV 0.256721 0.074671 3.438013 0.0006

ICTGDP 1.044818 0.152081 6.870149 0.0000
MANGSCOR 1.017929 0.166152 6.126493 0.0000
RENEWABL 0.775151 0.096250 8.053513 0.0000

Meandependentvar 44.12399 S.D.dependentvar 32.03078
Sumsquaredresid 1,917,634 RootMSE 43.68173

Quasi-loglikelihood 1391.299 Deviance 391.7555
Deviancestatistic 0.392148 Restr.deviance 401.3409
Quasi-LRstatistic 2782.597 Prob(Quasi-LRstat) 0.000000

PearsonSSR 3.441308 Pearsonstatistic 0.003445
Dispersion 0.003445

Totalobs 1005

Moreover, from Table 3 it has been observed that an increase in the percentage of
the ICT sector in GDP can be linked with the environmental performance positively. In-
formation and communication technology (ICT) can be recognized as a method with
great contributions to solving the environmental problems of businesses [43]. Financial
institutions in Europe have shifted towards to the adoption of ICT practices [33,44]. For
example, European banks have integrated some of the most well-known practices, such as
automated teller machines, internet, and mobile banking [43]. Moreover, evidence from
previous empirical studies indicate that ICT has a positive impact on banks’ environmental
performance, owing to the multitude of benefits that offers its users [45,46]. Based on the
above, H3 is acceptable. According to the findings, an increase in management score has a
positive effect on financial institutions’ environmental performance too. Management score
reflects a company’s commitment and effectiveness towards following the best practice
corporate governance principles. Corporate governance can lead to the sustainability
of businesses because it is the ability to positively influence environmental, social, and
economic development through their governance practices and market presence [47,48].
Therefore, H4 can be accepted. Finally, the role of renewable energy is very important
for the assurance of a good environmental performance level of financial institutions. In
theory, the issue of environmental performance is linked to the use of renewable energy
sources, as compared to traditional energy sources, such as crude oil and coal [49]. The
use of renewable energy sources significantly reduces the level of emissions while their
production is friendly to the environment. Thus, renewable energy sources affect environ-
mental performance [50]. Results from GLM regression shows that H5 is accepted, as an
increase to the renewable energy dimension can lead to a positive effect on environmental
performance by 0.096250 times.

Therefore, having generated the model based on the above estimation results, we
provide the dependency graph (Figure 4). This graph visualizes the interaction among the
model variables. All the independent variables of the current period affect the emission
score and not the leads and lags of those variables.
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5. Discussion

The Paris Climate Agreement, signed in 2015 with the central aim of reversing the
phenomenon of climate change, set the framework for changing the current economic
model. At the same time, scientific research highlighting the dangers of global warming
due to emissions accelerates the process of aligning the business strategy of organizations
with the goals of sustainable development. In this context, all businesses, regardless of
size and activity, should understand the importance of their contribution to environmental
protection and tackling climate change. This can be achieved by integrating and applying
environmental criteria in its business activities. With this move, the companies essentially
subscribe to the agreement and at the same time strengthen the collective effort to limit the
increase in global temperature to below 2 ◦C.

The role of the financial sector can be the catalyst in managing sustainability issues and
promoting economic growth in balance with environmental protection and social prosperity.
Financial institutions can contribute through their own activities and investments, and also
through their relationship with other economic sectors and consumers. The financial system
can lead the effort for a sustainable future by directing funds to actions that bring positive
results to society and contribute to the sound management of environmental challenges.
There are multiple challenges along this way, as adjustments to established practices are
needed to achieve long-term sustainability. In this regard, the present study attempts
to capture the current trends and practices towards a sustainable and environmentally
responsible financial system.

This study highlights the strategies that were adopted by financial institutions regard-
ing their goals towards the environment and determine the factors that play a crucial role
in the improvement of their environmental performance. Many studies have investigated
the relationship between energy consumption and environmental pollution. However,
few studies can reflect the role of financial institutions in energy productivity and envi-
ronmental performance. Financial institutions have invested in improving their energy
efficiency by adopting strategies that have a direct impact on the decrease in carbon dioxide
emissions. Moreover, these environmental practices should be a key part of corporate social
responsibility (CSR) strategies too, as energy efficiency is one of the main ways to reduce
greenhouse gas emissions. For example, banks’ regulators in Europe are increasingly
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considering climate-related risks. Actions include asking banks to disclose the climate-
related risks of their loan portfolios. Moreover, findings indicate green innovation as an
important factor for improving the environmental performance of financial institutions too.
Green innovation refers to the process followed by financial institutions that refer to the
development of products or processes that contribute to sustainable development while at
the same time offering value to both customers and businesses. To date, few academics
have conducted research to study the impact of green innovation on the environmental
performance of financial institutions. The lack of empirical data at the extent to which
new technologies, knowledge, and practices may indirectly affect financial institutions’
environmental performance is one of the inhibitor factors for researchers to address this
issue. In addition, results illustrate the contribution of information and communication
technologies (ICT) to the improvement of environmental performance. ICT have great
potential for improving the environment. However, there remains considerable ambiguity
in the study of how ICT capability affects business-level environmental performance. How-
ever, to address this gap, from the perspective of the competency hierarchy, scholars in the
field should explore the internal mechanism and coordinators in the relationship between
the environmental performance and ICT.

In the future, this study would further examine the role of environmental, social, and
governance (ESG) factors related to the sustainable performance of financial institutions
in Europe. Sustainable development and ESG (Environmental, Social, Governance) are
now among the most important issues for investors and the capital markets worldwide.
Adapting to a more sustainable model and focusing on creating a long-term value is directly
linked to the smooth functioning of markets, a fact that is now recognized by a significant
number of investors. ESGs are often cited as non-financial but are inextricably linked to
corporate competitiveness and have significant financial implications. Numerous studies
have shown that companies that publish this information and perform well on essential
ESG issues have greater access to lower-cost funds. Companies that perform better on
substantial ESG issues show stronger business results, stock returns, and future profitability.
Moreover, investors use ESG data in conjunction with financial data to gain a more complete
picture of a company and to determine whether it can meet the challenges and seize the
opportunities that come with sustainable development. Along with the increased invest-
ment interest, the European Commission legislative work through the Sustainable Financial
Action Plan comes to propose changes aimed at enhancing transparency and reorienting
funds towards sustainable investment while pushing companies and the financial system
to adopt new practices. Stock markets are in a special position among investors, companies,
and regulators, where they can help highlight the criticality of sustainable investment and
enhance investor transparency and confidence in the markets. Through the international
Sustainable Stock Exchanges (SSE) initiative, stock exchanges are mobilizing for sustainable
development and joining forces to promote good governance and sustainable business
practices in their markets. The channeling of investments to sustainable activities and the
substantial contribution of the financial sector to sustainable development presuppose the
existence of reliable data. In addition, another proposal for future research could be the
following: (i) to measure the environmental efficiency of financial institutions with the use
of data envelopment analysis (DEA) and (ii) to investigate the relationship of the previous
score with indicators from each of the three ESG pillars.

6. Conclusions

Climate change has reordered the corporate priorities, while in order to state its seri-
ousness and importance, the term “climate crisis” is used. However, to achieve economic
growth in balance with environmental protection and social prosperity—the three pillars
of sustainable development—the role of the financial sector is very important. Banks
and other financial institutions, such as insurance companies, investment companies, etc.,
have a catalytic role in the transition to this new low-emission economy. Properly assess-
ing and monitoring the financial risks posed by climate change and the transition to a
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climate-neutral economy are important factors in promoting sustainable development and
maintaining the proper functioning of the financial system. For these reasons, central banks
support the transparency and disclosure of data that ultimately allows markets to play
a role in this whole process. Markets need the right information to incorporate the risk
associated with climate change into the costs of doing business and, above all, to evaluate
new business opportunities. For example, in this context, the banking sector can direct
funds to actions that bring positive results to society.

This study has investigated the research trends in the field of environmental perfor-
mance of European financial institutions and the factors that are linked to the improvement
of it [51]. To approach the above issues, a mixed methodology was used, including: (i) bib-
liometric analysis based on R package and (ii) the development of GLM regression model.
Findings present the major role of financial institutions in the mitigation of environmental
crises, such as climate change, while companies in the sector have integrated reducing
their environmental footprint into their strategies methods for [52,53]. Moreover, results
highlight the strong link among green technology and innovation with the improvement of
the environmental performance of financial institutions. Moreover, energy productivity is
presented as highly important too [54].

In sum, the development of the global and consequently of the European economy
is being redesigned and revolves around a term that prevails everywhere and has to do
with respect for the environment. Scholars in the research field of sustainable finance
have highlighted the importance of the transition of financial institution to the green “age”
by adopting sustainable practices, such as ESG criteria [6,19,55]. Financial institutions
in Europe are committed to playing a leading role in compliance with the principles of
sustainable economy, and that is why their priority is to fully support entrepreneurship
and investment in areas related to “green and sustainable” growth. At the same time,
financial institutions promote actions and initiatives and utilize all available financial tools
in cooperation with national and supranational bodies to ensure adequate financing on
competitive terms.
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Appendix A

Table A1. Correlogram.

Autocorrelation Partial Correlation AC PAC Q-Stat Prob *

| | | | 1 −0.003 −0.003 0.0109 0.917
| | | | 2 0.008 0.008 0.0762 0.963

* Probabilities may not be valid for this equation specification.
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