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ABouTt THIS BOoOK

This book delves into the contemporary challenges of sustainable finance,
both in theory and practice. Specifically, it focuses on three crucial issues.
Firstly, the benefits that sustainable finance can bring to banks and
the financial industry at large. By integrating sustainable finance into
their business processes, financial institutions can reduce risk, enhance
their reputation, and create new opportunities that contribute to a
more sustainable world. Secondly, the book highlights the significance
of sustainable bonds as a crucial tool in sustainable finance. These bonds
provide a source of long-term financing for sustainable projects, promote
accountability and transparency, stimulate market growth, manage risk,
and ultimately benefit the environment and society. Lastly, the book
emphasises women’s crucial role in sustainable finance. Women help to
develop creative and practical solutions, address gender issues, serve as
role models, and increase their involvement in the financial sector to drive
sustainable finance forward.
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CHAPTER 1

Introduction

Mario La Torre and Sabrina Leo

This book sheds light, theoretically and empirically, on three contem-
porary challenges of sustainable finance: the path of banks in favour of
sustainable growth, the market of sustainable financial products, mainly
sustainable bonds, and the role of women in sustainable finance.

Bank sustainability and non-financial impact are hot topics in the finan-
cial sector, and the role of women in this industry is gaining increasing
recognition (Bolibok, 2021).

Bank sustainability refers to the integration of environmental, social,
and governance (ESG) factors into the strategies and practises of financial
institutions. It involves considering the long-term impact of the bank’s
activities on the environment, society, and overall economic stability
(Chang et al., 2021; Citterio & King, 2023; Doumpos et al., 2016).
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2 M. LA TORRE AND S. LEO

Banks can contribute to environmental sustainability by assessing and
managing their own environmental footprint. This includes reducing
energy consumption, minimising waste generation, and adopting eco-
friendly practises within their operations. Banks can also promote green
finance by providing funding for renewable energy projects, sustainable
infrastructure, and environmentally friendly initiatives (Nobanee & Ellili,
2016). A bank could conduct an environmental audit of its branches and
headquarters to identify areas where energy efficiency can be improved.
It could then invest in solar panels and energy-efficient lighting to
reduce its carbon footprint. Additionally, a bank could offer special green
loan programmes applying lower interest rates to customers investing in
renewable energy projects or purchasing eco-friendly homes or vehicles.
This would not only contribute to environmental sustainability, but also
stimulate the green economy and create jobs in the renewable energy
sector.

Furthermore, banks have the responsibility to consider the social
impact of their activities. This involves ensuring fair treatment of
customers, promoting financial inclusion, and supporting community
development initiatives.

Social impact refers to the effect of an organisation’s activities,
programmes, and policies on society and the well-being of individuals and
communities (Boyle, 2022). Overall, social impact in the financial sector
involves using financial resources, expertise, and influence to create posi-
tive social change, promote inclusive economic growth, and improve the
well-being of individuals and communities.

In the context of the financial sector, social impact refers to the positive
contributions that financial institutions make to address social challenges
and create positive change in society (Schinckus, 2017).

Banks can provide access to financial services for underserved popula-
tions, offer affordable credit options, and support initiatives that address
social issues, such as poverty alleviation, education, healthcare, and afford-
able housing (Kovalenko et al., 2022). There are four main business areas
related to banks social impact activity:

— Supply of Inclusive Financial Products: by offering basic banking
services, affordable credit, and savings options, financial institutions
can empower individuals and communities, support entrepreneur-
ship, and reduce poverty.
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— Responsible and Sustainable Lending and Investment: banks can
direct capital towards projects and businesses that have positive social
outcomes, such as affordable housing, education, and healthcare.

— Support for Small and Medium Enterprises (SMEs): by providing
financing and business advisory services to SMEs, banks can
contribute to job creation and economic development.

— Philanthropy and Community Development: banks may establish
or finance foundations, provide grants, contribute to social projects
that address local needs; these initiatives can focus on areas such
as education, healthcare, environmental conservation, and poverty
alleviation.

Good governance practises are fundamental to bank sustainability. This
includes responsible decision-making, accountability, and transparency.
A bank that values good governance practices may also establish a
transparent and accountable system for disclosing its financial informa-
tion to the public. This can include publishing annual reports, holding
regular shareholder meetings, and implementing strict internal controls to
prevent fraudulent activities. This allows stakeholders, including investors
and customers, to evaluate the bank’s sustainability efforts and hold them
accountable for their commitments.

Bank sustainability is important not only from an ethical perspec-
tive, but also from a business standpoint. Increasingly, investors and
customers are considering sustainability factors when making financial
decisions. Therefore, integrating sustainability into banking operations
can contribute to long-term profitability, while good reporting increases
reputation, both fostering positive environmental and social impacts. In
this scenario, measuring and evaluating environmental and social impact
is crucial for financial institutions to assess the effectiveness of their efforts
and make improvements (Parker, 2002).

In the path towards sustainability, the role of women in the finan-
cial sector has evolved significantly over the years, and there is a growing
recognition of the importance of gender diversity and inclusivity in the
industry (Lodh & Nandy, 2017). Historically, women have been under-
represented in senior leadership positions in the financial sector. However,
there is a growing emphasis on increasing gender diversity in leadership
roles. Many organisations are actively working to ensure equal opportuni-
ties for women to advance into senior management and board positions.
This includes implementing diversity and inclusion initiatives, setting
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targets for gender representation, and creating supportive career devel-
opment programmes for women. As for example, a large investment
bank may implement a diversity and inclusion initiative by setting up a
women’s network within the organisation. This network could provide
mentoring and networking opportunities for female employees, as well as
hosting workshops and seminars focused on developing leadership skills.
A bank may set targets for gender representation at each level of seniority,
ensuring that there is a clear pathway for women to progress into lead-
ership positions. Through these efforts, the bank aims at creating an
inclusive and supportive environment that enables talented women to
thrive and reach their full potential. By implementing these initiatives,
the bank recognises the importance of diversity and inclusion in driving
innovation and success. It also acknowledges the unique challenges that
women may face in their career progression and is committed to breaking
down barriers and creating equal opportunities for all employees.

Providing women with opportunities for mentorship, sponsorship, and
professional development is crucial for their advancement in the financial
sector. Mentoring programmes, both formal and informal, can provide
guidance, support, and networking opportunities to help women navigate
their careers and overcome barriers they may face. Empowering women
through skills development, training, and mentorship can contribute to
their professional growth and success in the industry.

Women play a vital role in promoting financial inclusion, both as
consumers and as professionals in the financial sector. Financial institu-
tions need to understand and address the unique needs and challenges
faced by women when accessing financial services. By developing products
and services that cater to women’s financial needs, such as gender-
responsive banking, microfinance, and targeted investment strategies,
financial institutions can contribute to women’s economic empowerment
and promote gender equality.

Women-owned businesses are an important and growing segment of
the global economy. Supporting women entrepreneurs and providing
them with access to finance is crucial for fostering economic growth and
job creation. Financial institutions can play a significant role in providing
capital, business advisory services, and networking opportunities to help
women start and grow their businesses. Additionally, supporting women-
owned SMEs through targeted financing programmes can contribute to
closing the gender gap in entreprencurship.
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Creating inclusive workplaces that value and promote diversity is
important for attracting and retaining talented women in the financial
sector. This involves implementing policies and practises that support
work-life balance, flexible working arrangements, and family-friendly poli-
cies. Organisations that prioritise diversity and inclusion can benefit from
a wider range of perspectives, improved decision-making, and enhanced
innovation.

Women in the financial sector can advocate for gender equality, both
within their organisations and across the industry. They can partici-
pate in industry networks, forums, and associations that promote gender
diversity and advocate for policies and practises that support women’s
advancement. Collaboration between financial institutions, regulators,
and industry associations is essential to driving meaningful change and
creating an inclusive financial sector.

Promoting the role of women in the financial sector is not only a
matter of gender equality but also brings significant benefits to organ-
isations and society as a whole. Gender diversity in leadership and
decision-making positions can lead to improved financial performance,
better risk management, and enhanced innovation. Organisations that
prioritise gender diversity and inclusivity are better positioned to address
the needs of their diverse customer base and contribute to sustainable and
inclusive economic growth (Shakil, 2021; Tardos & Paksi, 2018).

In the light of the above, the book focuses on three specific perspec-
tives: (a) the strategies and initiatives adopted by banks to integrate
sustainability into their core business models; (b) the market trends
and developments surrounding sustainable financial products—mainly
bonds—including their issuance, performance, and impact on financing
sustainable projects; (c) the contribution of women in the field of sustain-
able finance, highlighting their leadership roles, innovative approaches,
and efforts to promote gender equality within the industry.

The book is divided into three sections.

Chapters 2, 3, and 4 of this book focus on Debating ESG Financial
Topics (Sect. 1). Chapter 2, titled “Sustainability Literature Orienta-
tion: Evidence from Finance Academic Research” by Lahmar, Piras, De
Lisa, and Mandas, delves into the global attention that sustainability
has garnered over the past few decades. The authors highlight how
sustainability factors significantly impact economic growth, corporate
management, and financial institution decision-making. They also note
the increasing involvement of academic research in this area. The authors
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use topic modelling on 3,271 scholarly articles to create a research map,
extracting dominating subjects and studying their evolution.

Chapter 3, titled “First assessment of EU Taxonomy regulation for
Italian financial firms” by La Torre, Santamaria, Cardi, Palma examines
how disclosure can promote sustainability by analysing the new regula-
tory framework and disclosure requirements under the new taxonomy.
Specifically, the authors evaluate the disclosure practices of Italian finan-
cial institutions in the first year of implementing Article 8 of the EU
Taxonomy Regulation. The sample includes financial businesses in the
“K” sector (Financial and Insurance Activities) on Consob’s 2021 NES
list. The findings reveal differences in self-reported sustainability, probable
business model, and company size among Italian financial businesses.

Chapter 4, titled “Sustainable finance: A Quest for Value from 1CO”
by Gimenez, analyses ICO funding policy; ICO has been raising funds
for 50 years, primarily from foreign markets, since 1996. In 2015,
launched the Spain’s first social bond worth €1,000 million and issued
their first €500 million green bond in 2019. ICO has issued €4,550
million in sustainable bonds, including seven social and two green bonds.
They joined the Nasdaq Sustainable Bond Network, promoting market
transparency. These bonds fund social and environmental projects, such
as financing micro-enterprises and self-employed individuals in different
Spanish regions and initiatives for renewable energy, pollution prevention,
and sustainable resource management.

The second part of the book (Chapter 5, 6, 7), which is devoted
to ESG Instruments and Sectors, opens with Chapter 5, “A Biblio-
metric Analysis of Sustainable Finance” by Dahbi, Carrasco Monteagudo,
Petracci, which undertakes a systematic literature review and a biblio-
metric analysis of sustainable finance instruments. The authors thoroughly
examined 303 articles from 119 journals in the Web of Science database,
published between 2007 and 2022. Their review offers an up-to-date
overview of the sustainable finance literature’s current progression across
academic categories and journals. The research aims to determine the
primary research stream and evolutionary nuances while also including
studies that provide empirical evidence on the impact of the COVID-19
pandemic on the green and social impact financial market. The results
indicate that sustainable finance-related research was not detected until
2013. Of the 303 articles, 241 focus on green bonds, demonstrating
the scholars’ interest in this innovative financial tool. However, only one
article covers sustainable bonds.
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Chapter 6, “Exploring the Shades of Green Premiuwm: A Matching
Approach” by Mariani, Caragnano, D’Ercole, Brandonisio, and Fras-
cati observes that since the climate change debate gains momentum,
and investors are increasingly interested in a company’s environmental
commitment. The green bond market has grown significantly recently,
from 1 billion in 2013 to half a trillion dollars in 2021. In the chapter, the
authors aim at evaluating the persistence of a green premium in a market
downturn caused by the pandemic by comparing conventional and green
bonds using a nearest-neighbour matching approach. Additionally, this
chapter examines how different labels and certifications of environmental
commitment on green bond issuances can reduce information asymme-
tries and affect investor yield. Various brands, such as self-declarations,
ESG disclosure, external guarantees, and self-documented greenness, are
analysed to determine their impact on market perception.

Sustainable finance and EU policy are discussed in Chapter 7, titled
“Sustainable Finance for mavitime development. A critical analysis of green
bonds in the National Recovery and Resilience Plan”. Arnone and Crov-
ella explore the role of new forms of finance in EU policies and Italy’s
National Plan for Recovery and Resilience (PNRR). The main focus of the
research is to examine the impact of financial instruments, such as green
bonds, on the shipping industry, as envisaged by the EU Next Gener-
ation. The study specifically looks at implementing the Cold Ironing
Project, an innovative PNNR measure within the EU Next Generation,
and its effects on the maritime sector. Cold Ironing provides sustain-
able power for ships while they are docked in ports to provide electricity,
lighting, cooling, heating, and other auxiliaries. The study highlights the
importance of reducing emissions in harbours, due to their proximity to
human settlements.

The third part of the book (Chapters 8 and 9) is devoted to Gover-
nance and the Role of Women.

Chapter 8, “Are women the panacea? Exploving the Dirvection of Socially
Responsible Commitment” by Caragnano, Zito, Brandonisio, D’Ercole,
Frascati, focuses on the fact that firms play a crucial role and should
implement environmentally oriented practices against climate change-
related risks pursuing the transition towards renewable energy adoption.
By empirically analysing a sample of highly capitalised European firms,
constituents of the Bloomberg 500 Index, this chapter aims to deepen
analysis of the benefits of renewable energy use connected to including
women in management structures. In particular, the research focuses on
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the partial brake represented by a positive perception concerning each
firm’s exposure to climate change. In this sense, this chapter contributes
to the literature by underlining the need for a substantial commitment
required for environmental engagement, which must not be limited to
apparent practices and mere compliance.

Chapter 9, titled “Social Sustainability in Equity Crowdfunding:
Exploring the Influence of Women on Platform Boards” authored by
Bussoli, El Assal, Fattobene, Graziano, aims at investigating how the pres-
ence of female members or female CEOs on the board of directors of
equity crowdfunding platforms (ECPs) affects the success of campaigns
and the launch of innovative campaigns on the platforms. Analysing all
the Italian platforms’ campaigns launched, the study reveals a negative
impact of the female presence on ECP boards on both campaigns’ success
and innovation. Interestingly, female CEOs on ECP boards are associ-
ated with a higher presence of innovative campaigns. The results shed
light on the general mistrust of creators and investors towards female-led
ECPs and offer valuable insights for scholars, entrepreneurs, managers,
and policymakers.
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PART I

Debating ESG Financial Topics
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CHAPTER 2

Sustainability Literature Orientation:
Evidence from Finance Academic Research

Marco Mandas, Oumaima Lahmar, Luca Piras,
and Riccardo De Lisa

1 INTRODUCTION

Sustainability is an issue of interest that shifted from being a concern
discussed abstractly to being deeply rooted in our day-to-day life. Paris
Agreement, signed in 2015 by 195 countries, was a concrete step
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toward a greater commitment to sustainability. Consequently, sustain-
ability is present in different aspects of individuals’ lives including, if not
mainly, the business aspect. In fact, financial institutions are playing a
crucial role in addressing their funds and future investments taking into
consideration their compliance with environmental, social, and gover-
nance (ESG) attributes. Furthermore, policymakers are building more
strict legal frameworks to decrease greenhouse gas emissions, and water
consumption and increase the implementation of renewable energy. By
establishing regulations and laws, the corporate management and finan-
cial investment landscape is changing noticeably in the last decades.
ESG compliance exposes the standards and the responsibilities of busi-
nesses to match the ESG criteria, which is later communicated through
non-financial reporting. There is a mounting exigency to comply with
vigorous ESG frameworks and investors are increasingly pressing busi-
nesses to disclose and report their ESG management, hence encouraging
a standardized, globally recognized ESG reporting framework.

Focusing on ESG activities, the latter can be defined as the set of
managerial decisions and actions that involve ESG aspects in the busi-
ness planning, implementation, and assessment phases. It is of great
importance for businesses to be efficient, effective, and financially prof-
itable that’s why efforts are dedicated to building an equilibrium or a
balance between ESG performance and financial performance. However,
practitioners are still facing challenges in complying with ESG criteria,
maintaining the balance, disclosing their activity to the public, and
measuring their impact.

With the increasing importance of ESG criteria in the financial environ-
ment, the latter gained traction also among academic researchers. This
importance can be seen through the increasing number of publications
and the diversity of the research papers in terms of data, methodolo-
gies, scope, and purpose. Sustainability is an interdisciplinary research field
encompassing studies in environmental, social, economic, managerial, and
financial areas, which makes cruising prior works a daunting task. The
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evolution in quality and quantity of academic production results in some
challenges in determining the dominant debates and the major issues to
be further discussed and developed. In this chapter, we aim at drawing a
research map to guide readers by applying a novel methodology: topic
modeling (TM). The findings of this research indicate that the scale
and complexity of this diverse corpus of research can be structured into
35 topics that can be arranged into 9 coherent macro-topics. They are
useful to better navigate the literature and disentangle the broadness
of the matter. We also track the evolution of the debate in the litera-
ture through the illustrated trends of the identified topics. The analysis
suggests that new and growing pattern of research are gaining popularity
and are expected to become more widespread in the near future such
as ESG and green finance. On the other hand, topics related to socially
responsible investment (SRI) are exhibiting a diminishing interest from
scholars and the declining trend may continue for the next years.

For this purpose, we propose to answer the following research ques-
tions: (i) What are the main topics of ESG/sustainable finance debated in
academic literature? (ii) How did these topics evolve over time? (iii) What
are the main challenges likely to become more prevalent in shaping the
future debates in the literature?

2  LITERATURE REVIEW

The increasing weight and attention given to sustainable practices by
governments, investors, and stakeholders called the scientific community
for broader and deeper investigations. It is important to highlight the
fact that sustainability is the umbrella under which many other terms
can fall. In fact, with the evolution of the issue, different terminologies
are adopted in different contexts referring to the same area of research.
Depending on the year of publication, the regulations established, and
even the geographical area, one can find the following terms used inter-
changeably: Sustainability, Corporate Social Responsibility (CSR), Impact
investment/finance, Sustainable finance, Green finance, and Environment
Social Governance (ESG). These terminologies converge in the financial
context in terms of their core meaning and implications. In other words,
they refer to the managerial strategies, operational processes, and finan-
cial decisions that impact directly or indirectly the communities’ welfare.
The integration of social, environmental, and governance aspects in the
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financial context has an undeniable impact on the common present and
future welfare.

The global interest in sustainability and the continuously changing
market dynamics called for deeper scientific research using novel method-
ologies and approaches to the matter. Examining the literature in finance
research, one can find a wide range of articles debating different topics
related to ESG (Darnall et al., 2022; Di Tommaso & Thornton, 2020;
Friede et al., 2015), CSR (Broadstock et al., 2020; Cho et al., 2015;
Jo & Na, 2012), and green finance (Flammer, 2021; Huang et al., 2022;
Lee & Lee, 2022). The themes related to this field of research diverge
from conceptual, theoretical studies, and practical managerial investiga-
tions to quantitative studies that seek to evaluate connections and impacts
of sustainability and corporate activities.

In fact, examining the literature in financial studies, numerous papers
analyzed the interaction between ESG and financial performance (Azmi
et al., 2021; Friede et al., 2015; Hubbard, 2009; Revelli & Viviani,
2015). The debate about the nature of the ESG effect on financial perfor-
mance is however not yet conclusive. In the same context, some scholars
used the term CSR instead of ESG when assessing its impact on corporate
financial performance (McWilliams & Siegel, 2000; Orlitzky et al., 2003;
Waddock & Graves, 1997). Other studies were market-oriented, in the
sense that ESG was studied in terms of its impact on investors’ behavior
and market reaction (Grewal et al., 2019; Wang et al., 2022). Another
stream of research focuses on the methodologies and instruments used to
evaluate and assess the environmental and social impacts of businesses on
their local and extended environment (Choda & Teladia, 2018; Maas &
Liket, 2011).

Topics are multiple and still, and the debates are not conclusive for
a standardized impact measurement tool, evaluation framework, or even
disclosure content which raises the question about the recent develop-
ments in academic research.

One could claim that bibliometric literature reviews can guide inter-
ested parties to understand the body of knowledge in the field. However,
applying new methodologies such as TM can be beneficial not only to
researchers but also to policymakers, and practitioners to identify the
major themes, the content, and the most influential papers in the field.



2 SUSTAINABILITY LITERATURE ORIENTATION: EVIDENCE ... 17

3  METHODOLOGY

We apply a machine-learning technique: topic modeling, recently devel-
oped by Blei et al. (2003) aiming at detecting and identifying the latent
topics in a corpus of documents. Topic modeling is a text-mining tool
that uncovers hidden topics in a set of textual documents. In this context,
latent topics are not explicitly known a priori and should be inferred
based on the word clusters in a particular document and the way the
latter are shared across the corpus. In fact, TM extracts patterns of words
(aka word clusters) that frequently appear together in a textual docu-
ment. The number of topics and the clusters of words (content) that
successfully describe the corpus are not assessable in advance, but they
are rather deduced. The number of topics (aka K) is the result of a
two-step process, and the first is completely automatic while the second
requires human intervention. The core of the automated phase is based
on the perplexity score, where the model is estimated through proba-
bilistic modeling, then tested by comparing the output with the actual
content of the corpus. In other words, the perplexity score describes how
well the model captures the topics that illustrate the corpus of documents
opting for a particular number of topics. It is a score that calculates the
difference in model performance for each number of topics. The lower
the perplexity, the better the model is at capturing the main topics in the
corpus. However, the perplexity score is not sufficient in determining K,
that’s where human intervention becomes crucial. The resulting graph is
usually of an “Elbow” shape, where the researcher is supposed to identify
the optimal K that is given by the elbow of the plot. Sometimes even the
elbow is not clearly plotted, that’s where the trial-error method is applied
by setting different Ks and assessing the quality of output relative to each
number of topics. Then based on how well-defined, informative, and clear
the topics are, for a particular K, the researcher opts for it as an “optimal”
number of topics.

To apply topic modeling there are different approaches developed
aiming at categorizing a set of documents based on their content such
as explicit or latent semantic analysis (LSA), structured topic modeling
(STM), latent Dirichlet allocation (LDA), etc. In this chapter, we opt
for the LDA approach as it is virtually the most used in academic finan-
cial literature as far as this chapter has been written. It is based on two
assumptions. The first is that each document is composed of a set of topics
and the second is that each topic is composed of a cluster of words. Before
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implementing topic modeling, preprocessing the data is crucial to guar-
antee good quality output. Preprocessing entails the preparation of the
corpus in terms of content and format.

3.1  Sample Selection

For the purpose of this study, we select prior academic papers that are
published in scientific journals from Scopus Elsevier. First, we set the list
of search keywords that include terms potentially linked to sustainability
in finance. We identified the list according to the objective description of
the present book!: “ESG”, “socially responsible investment”, “sustainable
finance”, “impact investment”, “green finance”, and “impact finance”.
The output of this search is around 10,000 publications, where there are
articles from different fields of research, subject areas, and languages. To
eliminate the intruder articles, we used advanced search features avail-
able on Scopus Elsevier, where it is possible to limit the subject areas to
the ones linked to finance and economics literature. Thus, we restricted
the search to “Economics, Econometrics and Finance” and “Business
management and accounting” subjects where publications are in English.
We found 3,397 articles published between 1989 and 2023. After the
download, and the omission of articles lacking the abstract, we ended up
with 3,271 articles.

Graph 1 illustrates the distribution of the publications selected over
time. The number of articles discussing sustainability-related topics in
finance is increasing dramatically, displaying an exponential trend. This
can be explained by the growing importance of the topic, the attention it
has attracted in the last decade, the variety of the terms used to select the
sample, and the increasing number of scientific publications in finance.
It seems to be important to highlight the effect of the Paris Agreement
(2015) on the academic interest in sustainability issues which can be seen
through the mounting number of academic publications successively.

Table 1 shows the top 15 journals in terms of publications within
the sample selected. The journal with the highest number of publica-
tions is the Journal of Sustainable Finance and Investment with 163
articles. From their titles, the majority of the journals have a tight link to
sustainability issues translated by a sustainability-related vocabulary such

1 https://link.springer.com/series /14621.
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Graph 1 The Evolution of the number of publications over time

as Ethics, Cleaner, Environment, CSR, etc. It is important to shed the
light on the fact that the increasing number of publications could be
related as well to the date on which many of these journals started their
publishing activity, that is from the beginning of the 2000s.

3.2 Data Preprocessing

Before applying the TM, we have to prepare the dataset in terms of
content and format. The preprocessing of the corpus for TM is a stan-
dardized pipeline including (i) deleting symbols, characters, numbers, and
punctuation, (i) removing stop words, (iii) tokenizing the text, and (iv)
lemmatizing.

Since TM considers the corpus as a bag of words where the order
of the words is not significant, we eliminate special characters, symbols,
numbers, and punctuation and the number of words is 15,725. Then
we eliminate the stopwords defined as the most common words in a
language such as articles, pronouns, and similar. Then, we omit other
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words that do not seem to be informative or sufficiently discriminative.?

These words’ selection represents one of the main human contributions
to the methodology. They are verbs, adverbs, and adjectives frequently
used in scientific abstracts such as “study”, “significantly”, and “investi-
gated” and appearing in more than 50 abstracts. On the other hand, we
remove words that appear in less than 5 documents, likely to distort the
TM by including words rather irrelevant to the study and we end up with
a bag of 6,766 words.

The lemmatization phase entails reducing words to their lemma, i.e.,
finance, finances, financed, financing is reduced to finance. As a result, the
number of words on which the TM is applied is 2,981 lemma.

For the purpose of exploring the nature of the abstracts’ content, it
can be insightful to build a word cloud of the most frequent lemma
in the corpus subject to analysis. A word cloud is a graphical repre-
sentation of the most frequently used or significant words in a corpus
of data. The size of each word reflects its frequency or significance.
The words’ layout is random but often creates a recognizable shape.
Word clouds are used in text analysis, data visualization, and web design.
Building the word cloud relative to the entire sample, results in the shape
illustrated in Graph 2. The largest words in the word cloud are sustain-
ability, environment, social, investment, ESG, and finance, words used

2«

» o«

addition” “additional”, “additionally”, “address”, “affect”, “ahead”, “aim”, “align”,
“analyse”, “analysis”, “analyze”, “annual”, “appear”, “answer”, “apply”, “approach”,
“argue”, “article”, “assess”, “author”, “average”, “billion”, “bring”, “capture”, “carry”,
“chapter”, “collect”, “conclude”, “conclusion”, “confirm”, “consider”, “consideration”,
“consist”, “context”, “create”, “contribute”, “contribution”, “copyright”, “decade”,
“database”, “dataset”, “date”, “datum”, “demonstrate”, “define”, “describe”, “deter-
mine”, “design”, methodology”, “approach”, “direct”, “directly”, “discuss”, “due”,
“emerge”, “emphasize”, “establish”, “estimate”, “estimation”, “evaluate”, “evaluation”,
“examine”, “exist”, “explore”, “explain”, “extent”, “extend”, “evidence”, “field”,
“finally”, “find”, “finding”, “focus”, “gap”, “journal”, “hand”, “help”, “identify”, “illus-
trate”, “implement”, “importance”, “improve”, “improvement”, “include”, “increase”,
“Increasingly”, “insight”, “intend”, “investigate”, “investigation”, “key”, “large”, “lim-
itation”, “limitations”, implications”, “list”, “main”, “major”, “manner”, “mean”,
“measure”, “measurement”, “medium”, “method”, “methodology”, “motivate”, “moti-
vation”, “moderate”, “negative”, “observe”, “obtain”, “ongoing”, “originality”, “paper”,
“period”, “play”, “positive”, “positively”, “provide”, “purpose”, “question”, “range”,
“recent”, “recently”, “recognize”, “reflect”, “relate”, “relative”, “relevance”, “relevant”,
“represent”, “research”, “researcher”, “result”, “reveal”, “right”, “robust”, “robustness”,
“run”, “sample”, “set”, “shed”, “show”, “significant”, “significantly”, “similar”, “specifi-
cally”, “strong”, “strongly”, “study”, “suggest”, “take”, “understand”, “weak”, “weakly”,
“wide”, “widely".
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for the sample search and selection which explains the reason why they
are the absolute frequent words in the corpus. Surprisingly, the gover-
nance dimension of ESG, unlike environmental and social, scems to be
less significant and debated by scholars. One of the important themes
linked to sustainability in finance is about the impact of ESG integration
in corporate? management on risk exposure, and financial performance.
The rest of the lemma included are either words used interchangeably
with ESG such as CSR, SRI, green, etc., or terms associated with issues
such as disclosure practices and information transparency (disclosure,
report, information, policy, integrate), portfolio choice (portfolio, equity,
bond, stock, price), impact measurement (score, indicator, index), and
the general public commitment (public, government, institutional, global,
economy, development).

_social

3

2 .investment
© market nvestor
- inves '
S < firm
> = =
Q. 2 €SJ o
£, -
w] C
@)
___‘comporale fund company 2
governance _, & o
financial (@

sustainableiinance

Graph 2 Word cloud of the 50 most frequent words in the corpus

3 The corporate management in this context involves also firm, fund, company as they
are frequent lemma according to the word cloud.
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3.3 Number of Topics k

One of the challenges that encounter researchers when applying TM is
determining the number of topics K to be extracted a priori. We use both
the perplexity score to guide the choice of K and the trial-error method
to gain more precision.

The plot reported in Graph 3 illustrates the perplexity score calculated
for k € {10,70}. The “Elbow” area lays in the interval {30,45}. We then,
apply TM for K = 35, 39, 45. Comparing the output of cach model for
each K, we evaluate the quality of extracted topics in terms of clarity. We
notice that when k = 45, 4 topics are too vague and hard to interpret. In
fact, they include a set of words that are not coherent and challenging to
make sense of them. The same remark can be reported for the output of
the model when k is set to 39. Thus, we consider the output for k = 35
to be the clearest in terms of topic interpretability and intelligibility.

4 RESULTS AND DISCUSSION

Table 2 shows the results obtained after performing TM setting K equal
to 35. Each row includes the cluster of words referring to cach topic
from 1 to 35. Labeling each topic is a daunting task, especially when only
based on the cluster of words. To guide our choice for each topic label,
we performed a concordances analysis, in which we retrieved the most
representative abstracts for each extracted topic and identified its main
idea. Guided by the clusters of words and their respective abstracts we
assign the label that we consider the most accurate. To be able to analyze
the content of the topics, it seems necessary to group them in a way that
facilitates the discussion of the results.

We set a taxonomy at the topic level according to the pertinence of the
extracted terms to a particular semantic field. A semantic field in linguis-
tics refers to a set of words and expressions that are semantically related
and that belong to a particular theme or subject area. Semantic fields are
generally characterized by a shared meaning or idea across a group of
words. The common meaning helps to organize underlying concepts in
order to build a deeper understanding of the studied issue. Thus, we used
the semantic field of each group of topics to establish the corresponding
macro-topic.



2 SUSTAINABILITY LITERATURE ORIENTATION: EVIDENCE ... 29

475 -

450 -

425 -

Perplexity Score

25 50 75 100
Number of topics

Graph 3 Plot of the perplexity score

4.1  Topics’ Discussion

All reported topics are meant to be discussed in the framework of sustain-
ability and ESG pillars as they are extracted from a corpus of textual
documents treating these research fields. In other terms, some of the
extracted themes are clusters in which the direct reference to the general
search framework is missing. This can be explained by the fact that TM
groups the highest co-occurring words in terms of frequency, where the
ESG or/and sustainability-related terms are included in other particular
clusters with a higher co-occurrence frequency.

Graph 4 illustrates the 9 macro-topics under which we categorize the
extracted 35 topics. The established sequence of the 9 macro-topics will
serve as a roadmap for organizing the content of the discussion.

[Macro-topic 1 and 2] ESG pillars have attracted growing attention in
the last decades, not only from investors and policymakers but also from
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scholars who are seeking to deepen the understanding of the sustainability
impact on the business as well as the social environment. TM highlights
the main topics discussed in the literature that can be summarized into
conceptual and functional debates.

The integration of ESG criteria in the financial environment gener-
ates conceptual challenges such as measuring the businesses’ footprint
on their surrounding social ecosystem. The ESG scores and ratings are
basically calculated according to a set of standardized, though not always
generally accepted, criteria and rules that aim at providing investors and
stakeholders in general with more precise information on a company’s
ESG performance. The calculation of ESG scores typically involves the
collection and analysis of quantitative and qualitative data about subject
companies through corporate disclosures that describe their activities and
commitment to ESG criteria (Lagasio & Cucari, 2019), rating agencies
that may use publicly available information in addition to the disclosed
information (Aiba et al., 2019) and experts’ assessment that involves ESG
analysts’ reports and recommendations (Tamimi & Sebastianelli, 2017).

The literature analyzed in this study highlights important practical
challenges management faces in implementing ESG practices into busi-
ness (materiality). Relevant examples are provided by considering the
extension of ESG commitment by all the parties involved in the supply
chain. Furthermore, stakeholders may not have always aligned priori-
ties and expectations. Hence, management is expected to communicate
ESG initiatives and performance on the one hand and mediate with
the stakeholders’ feedback and concerns on the other hand. Aligning
the stakeholders’ expectations is not the only concern though. In fact,
management is also expected to pair ESG criteria with the business
strategy, investment value, and returns.

There is a wide literature on the association between ESG or CSR and
corporate financial performance. The findings are not conclusive though.
Some studies found a positive correlation between ESG/CSR commit-
ment and positive financial performance which can be explained by the
fact that ESG criteria became an important component in consumers’ and
investors’ decision-making processes (Amel-Zadeh & Serafeim, 2018).
Whereas other studies found a negative association between ESG engage-
ment and financial performance which on the other hand could be
explained by a higher risk exposure and consequential increase in the
opportunity cost of capital.
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[Regulation] As for the regulatory framework, scientific literature
highlighted the impact of the policies established by the EU coun-
tries to promote and encourage ESG commitment by directing funds,
addressing recommendations, and issuing incentivizing guidelines for
ESG-committed businesses (Darnall et al., 2022). Furthermore, the
European Securities and Markets Authority (ESMA) issued a roadmap
to help investors better implement ESG criteria in decision-making and
businesses to report and disclose their activities (Magli et al., 2017).

In fact, disclosure is another significant challenge facing not only busi-
nesses in the EU but also globally. The literature sheds the light on the
lack of a standardized disclosure regulatory framework by which compa-
nies should disclose and communicate their ESG compliance in a rigorous
but adaptable way where companies in different sectors and industries
find a sufficient margin of maneuver to adjust and, at the same time,
allowing investors and stakeholders to evaluate the effectiveness of their
effort (Aureli et al., 2020). The voluntary aspect of integrative reports
makes it difficult to unify the disclosure regulations or even enforce them,
hence leaving too much room for narratives and impression management
to influence and orient the sense of conveyed information.

[SRI] Socially responsible investments are those investments that seek
to align both financial and non-financial goals. According to the papers
analyzed in this study, the management of SRI funds involves several
steps among which we find the screening phase (highlighted also by the
cluster of words extracted by the TM) whereby managers need to set SRI
selection criteria according to which some businesses and industries such
as tobacco, alcohol, or weapon production and human rights violating
companies are excluded (Oikonomou et al., 2018).

Within the cluster of topics, TM uncovers latent aspects with a
significant interest to scholars, such as individual time preferences, risk
perception, and specific investor attitudes toward the financial value of
time in the frame of SRI decision-making (Sandberg et al., 2009).

In a holistic context involving sustainable financial systems, TM
extracts basic, though significantly important topics in financial markets
research. The cluster of words describing these themes shows the ortho-
doxy of scholars in treating sustainable and ESG-compliant asset classes
and financial issues. It is important to put under focus terms such as
cost of capital, transaction cost, capital structure, and information on the
fundamental analysis side (Galema et al., 2008), and the effect of the
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financial crisis, the pandemic, and financial culture on the systematic one
(Broadstock et al., 2021).

[Green finance] Green finance is also a growing field of research
following the typical approach of conventional bond markets which
implies putting a great deal of attention on the risk profile, the default
rate, and the degree of financial innovation but scholars seem also to
be attracted by specific geographical areas (China) that raises several
concerns. The connection between the financial innovation of this specific
asset class and technology is also explored (Broadstock et al., 2020;
Huang et al., 2022).

[ Environment] The literature also shows a great interest in the theme
of efficient use of natural resources and human capital in the context
of sustainable economic development. Studies focused on the following
features: production processes (Weber & Saunders-Hogberg, 2018) and
supply chain (Wang & Sarkis, 2013), carbon emission reduction (Ren
et al., 2020), and renewable energy (Li et al., 2021) as main inputs for
long-term sustainable growth.

In conclusion, we find that the extracted topics through TM evidence
a great variety of latent topics in the scientific debate, highlighting the
richness of the stream of research and the growing interest shown by
scholars worldwide. In general, findings in the literature are not conclu-
sive for certain topics which can be explained by the emerging nature of
the issue, sustainability, and the development of the research methodolo-
gies and data availability that bring to light new contributions to the body
of literature.

4.2 Topics’ Evolution

Topic evolution is also an insightful analysis that provides a deeper under-
standing of the level of attention each of the extracted topics has over
time. Topic evolution helps also to identify topics with an emerging trend,
topics that have a stagnant manifestation within the scientific literature in
finance, and finally topics displaying a declining interest from scholars. In
this section, we try to explore which topics have gained or lost interest
over time, leaving to debate the potential factors that might explain these
changes to those who may be interested (Graph 5).

There are mainly three topics exhibiting a well-defined increasing
trend: “Green finance” starting from 2020, “ESG measurement” from
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2015, and “Renewable energy and carbon emission reduction” around
2017.

On the other hand, there are three topics presenting a clear decreasing
trend: “SRI funds”, “SRI”, and “SRI and behavior” starting from 2014.

Interestingly there are four topics that are worthy of particular atten-
tion as they exhibit peaks during a specific point in time. “Impact
investing” in 2017, “ESG, and educational programs” around 2015,
“Regulations” that present a peak in 2015 and then stable presence in the
literature, and “Statistical methods” that show relative stability followed
by an increasing trend in the last couple of years.

It is noteworthy to claim that in addition to the global initiatives, the
geographic areas, policies, agreements, laws and regulations, investment
strategies, and financial market dynamics, that significantly influence the
orientation of academic research, the vocabulary used to analyze, discuss,
and debate these topics is changing over time. In other words, the topic
evolution may express not only the interest in some topics per se but also
the terminology used during particular periods in the last twenty years.
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Graph 6 Word cloud
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This can be confirmed by Graphs 6, 7, 8 and 9 presenting the changes
in the word clouds of our sample between 1989 and 2023, where some
terms persist, other terms vanish or lose size (frequency), and other terms
gain space in the graph thanks to their higher frequency in the corpus.
Special consideration should be given to the word “SRI” that plays a
major role in the literature until 2010 and, over time, displays a decline
in the level of attention from scholars, confirming the previous analysis
about the topics’ evolution. On the other hand, the word clouds show
new patterns of terms that are gaining popularity in academia such as ESG
and environmental-related terms (“environment”, “green”, “climate”,
and “energy”).

4.3 What’s Next?

Analyzing and understanding the historical topics’ evolution is valuable
to track the latest developments and advancements in the field and iden-
tify trends and patterns that can provide beneficial insights into future
challenges and research opportunities.

From a “topic life cycle” perspective, the increasing interest that have
recently gained the topics related to ESG, green finance innovations, and
energy efficiency suggests that they are placed in the early growth stage.
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Graph 7 Word cloud
of the most frequent 50
words between 2010
and 2015

Graph 8 Word cloud
of the most frequent 50
words between 2015
and 2020
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These topics are experiencing a significant increase in the interest from
scholars and there are still opportunities for additional contributions and
new ideas before maturing into a more established topic in the literature.
Hence, the current debates are open to further development and there
is potential for new questions to be explored, suggesting that they are
expected to become more widespread in the future.
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Graph 9 Word cloud
of the most frequent 50
words between 2020
and 2023
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On the contrary, the level of attention toward topics related to SRI
present a downward pattern that put them in the decline stage of the
“topic life cycle”. They have already reached the peak of consideration by
scholars in the past and it is challenging to identify opportunities where
additional ideas or contributions can be added to the established literature
on the specific field. It suggests that it will be difficult to find publica-
tions addressing new questions related to SRI and the declining trend
may continue in the next period.

5 CONCLUSIONS

Sustainability has in recent years become a major concern in individuals’
daily lives, and the Paris Agreement signed in 2015 by 195 countries
marked the international commitment to addressing the issue, signif-
icantly affecting several aspects of economic activities. Furthermore,
policymakers are committed to designing more effective legal frame-
works to tackle greenhouse gas emissions, and water consumption, and
incentivize the implementation of renewable energy. With the growing
attention dedicated to ESG criteria in the financial environment, the latter
gained traction also among academic researchers. This importance can
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be seen through the increasing number of publications starting from the
early 2000s and the diversity of the research papers.

Sustainability is a complex and extensive field of research that makes
cruising the existing literature a daunting task. The evolution in quality
and quantity of academic production results in some challenges in deter-
mining the dominant debates. In this chapter, we tried to draw a research
map to guide readers by applying a novel methodology: topic modeling
(TM). The findings of this research are useful to better navigate the
literature. In fact, we extracted 35 major topics that summarize the scien-
tific debate about sustainability and ESG. We then grouped these topics
into nine macro-topics: “ESG”, “CSR”, “Research methods”, “Regula-
tion”, “SRI”, “Financial market”, “Green finance”, “Environment and
economics”, and “Others”, that in our view, draw a comprehensive
picture of the state of the debate.

Word clusters that describe some topics show the orthodoxy of scholars
in treating sustainable and ESG-compliant asset classes and financial
issues and researchers’ tendency to remain on the rail of conventional
approaches. At the same time, such a tendency shouldn’t lead to an under-
estimation of the novelty and relevance of the matter. By contrast, it
increases the thrust of the innovation wave.

The evolution of the topics seems to be significantly insightful for
those who are secking to identify trending topics and the most recent
vocabulary adopted by researchers when discussing sustainability issues.
In fact, many topics exhibiting a stagnant or decreasing trend use terms
and keywords that are not used as extensively as the new terminology
related to ESG, a fact that is confirmed by the evolution of the word
clouds between 1989 and 2023.
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CHAPTER 3

First Assessment of EU Taxonomy
Regulation for Italian Financial Firms

Mavrio La Torre, Riccardo Santamaria, Mavie Cards,
and Alessia Palma

1 INTRODUCTION

Sustainable finance has long constituted the focus of European institu-
tional initiatives. The 2018 Action Plan on financing sustainable growth
had already developed a comprehensive strategy to further connect
finance with sustainability, highlighting among the planned actions that
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of redirecting capital flows toward a more sustainable economy. In fact,
the scale of investment needed for projects geared toward achieving Euro-
pean climate, environmental, and social goals is far beyond the capacity of
the public sector; hence, the need for a sustainable finance regulatory and
institutional framework that can properly channel private financial flows
toward pertinent economic activities.

Therefore, the significant transformation process first initiated by the
Action Plan initiatives was further strengthened through the measures of
the Next Generation EU Recovery Plan and the policies for the devel-
opment of sustainable finance in the European Green Deal. Yet, the
same direction is pursued with the Strategy for Financing the Transition
to a Sustainable Economy, published in July 2021; its implementation
required a number of pieces of legislation aimed at outlining a clear and
harmonized European regulatory framework for sustainable finance.

For the perspective of this chapter, it is worth mentioning Regu-
lation (EU) 2020/852 of 18 June 2020 (“Taxonomy Regulation”),
which introduced into the European regulatory system the Taxonomy of
economic activities that can be considered sustainable based on alignment
with EU environmental objectives and compliance with certain social
clauses.

From the taxonomic clarification of sustainable activities, it stems the
further need to promote an efficient sustainability information ecosystem.
Indeed, sustainability-oriented information is a key element in the effec-
tiveness of the financial system’s mission in fostering the transition to new
models of sustainability.

The regulatory framework is enriched with disclosure duties regarding
alignment with the Taxonomy that significant public interest institutions
will be required to disclose using a set of key performance indicators
(KPIs). Specifically, Article 8 of the Taxonomy Regulation imposes disclo-
sure requirements for financial and non-financial firms. As of January
1, 2022, under a phased-in entry into force of the regulation, financial
companies are required to include in their non-financial statements the
percentage of exposures in Taxonomy-eligible economic activities, out of
their total assets and additional specific indicators.

What emerges is a regulatory framework (in several respects still under
construction) that makes sustainability-related information the engine of
transformation in environmental and social challenges.

Indeed, the presence of reliable and comparable non-financial informa-
tion is essential to enable market participants to incorporate sustainability
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into their decision-making process and to channel resources into sustain-
able activities properly priced by financial markets.

In light of the above, this chapter aims to analyze the new regula-
tory framework on Taxonomy and new disclosure duties, with a view to
capturing the relevance of the role that disclosure can play in moving
toward sustainability. To this end, we examine the extent of disclosure
put in place by Italian financial institutions in the first year of application
of Article 8 of the Taxonomy Regulation.

The sample analyzed consists of the companies operating in the
financial sector (NACE Sector “K”: Financial and Insurance Activities)
included in the Consob list of subjects that have published the non-
financial statement (“NFS”) in 2021. Specifically, subject to the obligation
to publishing a NES are relevant public interest entities (RPIEs),! i.c.,
Italian companies that issue securities listed on an Italian or European
Union regulated market, banks, insurance, and reinsurance companies
that have had an average of more than five hundred employees during
the year and have exceeded at least one of the following two size limits as
of the balance sheet date:

A. a balance sheet total of 20,000,000 curos;
B. a total net sales and service revenues of 40,000,000 curos.

The purpose of our analysis is to highlight the self-reported sustain-
ability status of Italian financial firms and possible peculiarities arising
from business model and firm size.

The analysis is structured as follows: Sect. 2 summarizes the scope of
the Taxonomy of Sustainable Assets and the resulting disclosure require-
ments for financial firms; Sect. 3 reviews the relevant literature; Sect. 4
describes the data used and the methodology. Section 5 discusses the
implications of our results and suggests conclusions.

1 As defined by Legislative Decree no. 39 of January 27, 2010.
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2  TAXONOMY AND NON-FINANCIAL DISCLOSURE:
THE EUROPEAN REGULATORY FRAMEWORK

The regulatory focus in recent years in Europe has regarded the need to
provide a defined and harmonized framework for sustainable finance and
related Taxonomy aspects.

As is well known, the Action Plan on financing sustainable growth
adopted by the Commission in March 2018 developed a comprehen-
sive strategy to further connect finance with sustainability, highlighting
(among others) the need to introduce a well-defined EU classification
system for climate change and environmentally and socially sustainable
activities, in order: (i) to provide a harmonized nomenclature for all
players in the financial system to be used in different areas (e. g. standards,
labels, sustainability benchmarks); (ii) to introduce specific measures with
regard to the sustainability duties of financial intermediaries, improving
transparency of companies on ESG issues, and effectively provide investors
with the right information. Following up the Action Plan, EU Regula-
tion 2020/852 (and its delegated acts), introduced into the European
regulatory system the Taxonomy of eco-compatible economic activities,
a classification of activities that can be considered sustainable based on
alignment with EU environmental objectives and compliance with certain
social profiles.

The Taxonomy Regulation applies to financial market participants
offering financial products and to financial and non-financial firms that
fall under the scope of Directive 2014 /95 /EU (Non-Financial Reporting
Directive—“NFRD”).?

The first Taxonomy statement focused on environmental sustainability,
while the Taxonomy on social impacts is, at present, under consultation.

The environmental Taxonomy is structured around the following six
objectives:

. climate change mitigation;

. climate change adaptation;

. sustainable use and protection of water and marine resources;
. transition to a circular economy;

BN N~

2 The Taxonomy Regulation also applies to member states and the EU in the context
of the introduction of obligations on financial market participants or issuers regarding the
sale of financial products or corporate bonds labeled as “environmentally sustainable”.



3 FIRST ASSESSMENT OF EU TAXONOMY REGULATION ... 53

5. pollution prevention and control;
6. protection and restoration of biodiversity and ecosystems.

With reference to the first two objectives, the Delegated Acts specify in
detail for each NACE sector® a set of activity-specific technical screening
criteria, subject to which economic activities meet the twofold condition:
on the one hand, making a substantial contribution to at least one of the
six identified environmental objectives; on the other hand, not causing
significant harm to any of the other five objectives (“Do No Significant
Harm—DNSH?” clause). In addition, respect for fundamental labor and
human rights must be ensured in line with the OECD Guidelines for
Multinational Enterprises and the UN Guiding Principles on Business and
Human Rights (minimum safequards principle).

Finalization of the Taxonomy related to the other 4 environmental
targets is currently underway by the Sustainable Finance Platform, an
expert group set up by the European Commission to replace the TEG.
Following this, will be the adoption of further Delegated Acts containing
the detailed guidance.

Thus, given also further evolving perspectives, the financial landscape
is currently equipped with a unified classification system for sustainable
activities that provides an articulated identification of what can be consid-
ered “sustainable”, and under which conditions. The EU Taxonomy
represents a functional tool that paves the way for further development
actions for sustainable finance and poses new strategic challenges for
financial firms.

In this respect, the implications concern, on the one hand, the different
degree of alignment to the Taxonomy expressed by the asset portfolios
held by intermediaries; on the other hand, the effects from the disclosure
to the market of these strategic policies.

In fact, the regulatory effort in the direction of nomenclature of
sustainable activities is combined with the direction of transparency and
availability of sustainability-related information.

To this end, a set of indicators (Key Performance Indicators—KPIs)
is structured to determine whether, and to what extent, an activity

3 The Statistical Classification of Economic Activities in the European Community,
commonly referred to as NACE (for the French term “nomenclature statistique des
activités économiques dans la Communauté européenne”), is the industry standard clas-
sification system used in the European Union. The current version is revision 2 and was
set up by Regulation (EC) No 1893,/2006.
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falls within the scope of the Taxonomy, also contemplating a different
classification of the various economic sectors.

However, it is worth recalling that regulatory actions at the EU
level on sustainability-related information are numerous and articulated,
precisely in light of the awareness of the essential role assumed by
information transparency in this context.

We shall merely recall here the foundational regulatory initiatives that
affect sustainability disclosures for financial market participants, as well as
larger financial and non-financial companies.

The first piece that is worth mentioning in the framework of the
regulation introducing sustainability reporting rules is the NFRD which
established the rules on disclosure of non-financial and diverse informa-
tion by certain large companies, in particular requiring them to disclose
about how environmental and social risks affect their business and about
their own impact on people and the environment.*

The NFRD has been recently subject to a proposal for amendment by
the Commission that was the result of provisional political agreement on
June 2022, between the Council and the European Parliament. The new
Corporate Sustainability Reporting Directive (CSRD) was approved by
the European Parliament on November 2022 and entered into force on
January 2023. The rules will start applying between 2024 and 2028:

— from 1 January 2024, for large public interest companies (with over
500 employees) already subject to the NFRD, with reports due in
2025;

— from 1 January 2025, for large companies that are not presently
subject to the NFRD (with more than 250 employees and/or €40
million in turnover and/or €20 million in total assets), with reports
due in 2026;

— from 1 January 2026, for listed SMEs and other undertakings, with
reports due in 2027.

The CSRD thus amends the NFRD, introducing new detailed reporting
requirements and ensuring more and better information about the social
and environmental performance and impacts by all large listed and

4 NFRD only applied to larger companies, defined as those with more than 500
employees.
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unlisted companies. In fact, the CSRD expands the range of compa-
nies that must comply with the above-mentioned regulation, including
all large companies and all companies listed on regulated markets and
listed SMEs, albeit with a more distant timeline for the application of the
rules.

Therefore, for the purpose of our analysis, it is worth highlighting that
the rules on non-financial reporting (NFRD and subsequently CSRD)
require listed and larger financial intermediaries to prepare the non-
financial statement, within which they communicate strategies, actions,
and results from an Environmental, Social, and Governance impact
perspective in order to provide their stakeholders with maximum trans-
parency on non-financial matters. In the direction of greater uniformity
of information, the CSRD would oblige companies under scope to
comply with European sustainability reporting standards adopted by the
European Commission as Delegated Acts.”

The regulatory framework—thus outlined—calls for a joint consid-
eration of the Taxonomy aspects, on the one hand, and the way they
are disclosed to the market, on the other. Indeed, Taxonomy Regula-
tion obliges any undertaking which is subject to the CSRD to include
in its non-financial statement, or consolidated non-financial statement,
information on how and to what extent the undertaking’s activities
are associated with economic activities that qualify as environmentally
sustainable (Article 8(1)).

Article 8(2) specifies just for non-financial enterprises the key perfor-
mance indicators (KPIs) related to turnover, capital expenditure (CapEx),
and operating expenditure (OpEx) to be reported, but does not specify
equivalent indicators for financial firms, namely large banks, financial asset
managers, investment firms, and insurance and reinsurance companies.
This specification was later provided by EU Delegated Regulation 2021/
2178 of July 6, 2021, (the “Disclosures Delegated Act”) specifying the

5 More specifically, the task of developing the draft EU Sustainability Reporting Stan-
dards was assigned to the European Financial Reporting Advisory Group (EFRAG), a
private association established in 2001 with the encouragement of the European Commis-
sion to serve the public interest. EFRAG expanded its mission in 2022 as a result of
EFRAG’s new role in CSRD, providing technical advice to the European Commis-
sion. The timeline contained in the CSRD proposal assumes the development of draft
sustainability reporting standards in parallel with the legislative process of the CSRD
proposal.
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content, methodology, and presentation of information to be disclosed by
large financial and non-financial undertakings on the share of their busi-
ness, investments, or lending activities that are aligned with the Taxonomy
Regulation.

The Disclosures Delegated Act clarifies that by “Taxonomy-aligned
economic activity” is meant an economic activity that meets the
criteria for environmentally sustainable economic activities set out in the
Taxonomy (Article 3), i.e., contributing substantially to one or more
of the environmental objectives and not significantly harming any of
them. Whereas a “Taxonomy-eligible economic activity” is defined as
an economic activity that is described in the Delegated Acts, irrespec-
tive of whether that economic activity meets any or all of the technical
screening criteria laid down in those Delegated Acts.

The timeline (Disclosures Delegated Act, art. 10) provides for a
gradual adjustment on the part of companies: in fact, in the first phase of
compliance with the new regulatory framework, the eligibility reporting
will allow companies to prepare for subsequent alignment disclosure.
This has been further clarified in the FAQs published by the Euro-
pean Commission®, which state that the timeline for the application of
reporting requirements is as follows:

As of January 2022, all large undertakings must report the propor-
tion of their activities (or the proportion of their exposures to activities)
that are considered as eligible and non-eligible in their turnover, capital
(‘CapEx’) and operational expenditure (‘OpEx’), and total assets (in the
case of financial undertakings). Furthermore, financial undertakings and
non-financial undertakings have to disclose qualitative information as of
January 2022. In 2022, large entities are not required to assess the
Taxonomy-alignment of these activities.

In light of the timeframe just recalled, the first indicators that financial
firms are required to report from January 2022, include:

6 European Commission, “FAQs: How should financial and non-financial undertakings
report Taxonomy-eligible economic activities and assets in accordance with the Taxonomy
Regulation Article 8 Disclosures Delegated Act?”, December 2021 (updated January
2022). Further guidance for reporting was provided by the Appendix 1 “Platform consid-
erations on voluntary information as part of Taxonomy-eligibility reporting” published by
the Platform on Sustainable Finance on December 20, 2021.
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e the proportion in their total assets of exposures to Taxonomy non-
eligible and Taxonomy-eligible economic activities;

e percentage of exposures to central governments, central banks, and
supranational issuers;

e percentage of derivatives exposures;

e percentage of exposures to enterprises not subject to the require-
ment to publish non-financial information;

e qualitative information required by the Delegated Regulations.

Credit institutions shall also disclose the share of their trading book and
on demand interbank loans out of their total assets. Insurance and reinsur-
ance undertakings shall also publish the share of eligible and non-eligible
non-life insurance assets according to the Taxonomy.

As of January 2024, the reporting requirement for financial firms will
be extended to additional performance indicators, specified in the Annex
V—KPIs of credit institutions—paragraph 1.2.1.

In particular, among the others, banks should report the proportion
of their Taxonomy-aligned exposures through the Green Asset Ratio
(GAR): this would be the main key performance indicator for credit insti-
tutions that are subject to the disclosure obligations as it will be the
most demanding in terms of resources and effort required to construct
the indicator and the most relevant in terms of information reported to
understand the level of alignment of activities. The GAR shall show the
proportion of the of credit institution’s assets financing and invested in
Taxonomy-aligned economic activities as a proportion of total covered
assets. In that sense, the GAR should relate to the credit institutions’
main lending and investment business, including loans, advances and debt
securities, and to their equity holdings to reflect the extent to which those
institutions finance Taxonomy-aligned activities.

As for the contents of the information that financial intermediaries
must provide, the Disclosures Delegated Act specifies them according to
their business model.

Table 1 lists the various types of financial undertakings and the regu-
latory references containing the disclosure requirements according to the
aforementioned new regulatory framework.

Therefore, the following analysis deals with the initial investor disclo-
sures based on the EU Taxonomy—due at the beginning of 2022,
covering the financial year 2021—made by non-financial firms under the
provisions of the new regulatory framework described above.
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Table 1 Article and annexes of delegated regulation by types of financial
undertakings

Types of Financial undertakings Avrticle and Annexes of Delegated
Regulation

Asset managers 3; IIT and XI

Credit institutions 4; V and XI

Investment firms 5; VII and XI

Insurance and reinsurance undertakings 6; IX and XI

In light of the evolution of the overall sustainability framework just
described, what emerges is the importance of the role assumed by infor-
mation on the degree to which the activities carried on by the reporting
entities are aligned with the EU Taxonomy. The design of an effec-
tive non-financial information reporting system set by the European
regulations highlights the prominence, in this context, of the logic of
“accountability of sustainable activities”. This gives rise to considerations
of financial sustainability duties: in fact, transparency of non-financial
information requires due consideration of the sustainability implications
of corporate strategies.

In this sense, from the logic of accountability of sustainable activities
(understood in the proper sense of “giving account”) derives a new profile
of responsibility for financial intermediaries, which also poses the need to
mitigate reputational risks, by disclosing the extent to which their business
is aligned with the Taxonomy and their plans to improve environmental
performance. By having to disclose these points, firms will need to start a
reflection on risks determined by ESG factors and how they might impact
their business going forward.

3  LITERATURE REVIEW

Non-financial information is a key element in enabling the financial
system to promote the transition to new sustainability paradigms. More-
over, the reliability and comparability of such information is essential to
enable market participants to incorporate sustainability into their decision-
making process. This issue has already been analyzed by several authors,
highlighting the central role played in this context, both by the financial
system as a provider of resources (Battiston et al., 2021; La Torre, 2022;
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Steffen & Schmidt, 2021), and by the information on the sustainability
performance of companies, for the purpose of effective investor decision-
making (Dimson et al., 2020; Shanaev & Ghimire, 2021; Ilhan et al.,
2021).

In this regard, the regulatory framework has been enhanced by disclo-
sure requirements regarding alignment with the Taxonomy, recalled in
the previous paragraphs.

As a result, several authors have focused on the recent evolution of the
European non-financial disclosure framework (Linciano et al., 2022) and
new disclosure duties (Santamaria, 2022).

The literature specifically related to the EU Taxonomy is rather limited
for the time being, given its recent introduction within the regulatory
framework.

In this regard, some authors analyze the EU Taxonomy from an ESG
perspective: as is well known, ESG ratings represent a relevant and widely
used source of non-financial information for investors (Dimson et al.,
2020; Krueger et al., 2020); however, ESG ratings given by different
providers can sometimes be misaligned with each other (Berg et al., 2020;
Billio et al., 2020; La Torre et al, 2022). In this sense, the introduction of
the Taxonomy, by harmonizing the definition of sustainable activities and
their measurement, could be an important element of convergence also
for assessment metrics such as ESG ratings, at least for the environmental
component (E rating). According to Dumrose et al. (2022), the informa-
tion value of the Taxonomy could also be reflected in greater uniformity
of ESG ratings: in particular, the authors—using EU Taxonomy-related
firm data in Tobit regressions—show that environmental ratings from
three out of four ESG data providers are significantly related to the EU
Taxonomy.

Further studies highlight the pivotal role of Taxonomy in promoting
the transition to fully sustainable performance (Marullo Reedtz, 2022).
As for the influence of the EU Taxonomy on the environment, the
bibliometric analysis by Lucarelli et al. (2020) highlights the coopera-
tion between regulators, academics, and industry underlying the working
method that led to the EU Taxonomy and the expectation of further posi-
tive environmental effects as EU Taxonomy issues are incorporated into
policy measures.

With specific regard to the financial implications of the Taxonomy,
few authors have estimated its possible financial impact: in this regard
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is the analysis by Alessi et al. (2019) who estimate the financial invest-
ments currently supporting Taxonomy-eligible activities, using security-
by-security data covering the whole European bond and equity markets;
the study also estimates the additional financial investment needed to
allow the EU to reach its targeted reduction in carbon emissions. They
conclude that the increased financial investments toward relevant sectors
appear to be within reach. From a portfolio point of view, on the other
hand, Alessi and Battiston (2022) perform an analysis of the greenness of
a financial portfolio in terms of the share of investments aligned with the
EU Taxonomy, combining the measurement of greenness with that of
the level of transition risk exposure of the financial portfolio, highlighting
the interplay between greenness and transition risk in financial portfolios.

Overall, the above literature review highlights the great relevance of
the Taxonomy topic and the need to analyze its future implications. It
also emerges that there are no studies specifically exploring the resulting
extent of disclosure put in place by financial institutions in the first year
of application of Article 8 of the Taxonomy Regulation.

Considering the novelty of this line of analysis, this chapter aims to
offer new insights and perspectives on the aforementioned issues.

4 THE TAXONOMY IN ITALY: A QUALITATIVE ANALYSIS

The NFRD was transposed into Italian law by Legislative Decree 254/
2016, which assigned to Consob (the public authority responsible for
regulating the Italian financial markets) the role of supervising Non-
Financial Statements (NFS) and of annually publishing the list of entities
that have mandatorily or voluntarily issued an NFS.

Since the legislative decree came into force (fiscal years 2017-2020),
about 800 NFSs have been published in Italy, meaning an average of 208
companies disclosing non-financial information each year.

As of 2021—the first year in which companies publishing an NES are
also required to report the information required by the Taxonomy Regu-
lation—209 documents have been published, broken down as follows:
146 (69.9%) documents published by companies with shares listed on
the main Euronext Milano market, 46 (22%) by other relevant public
interest entities, and 17 (8.1%) voluntary documents (these do not involve
being subjected to a review process by an independent third party or the
publication of the KPIs of the EU Taxonomy).



3 FIRST ASSESSMENT OF EU TAXONOMY REGULATION ... 61

Table 2 Breakdown by NACE sectors of Italian companies’ subject to NFDR

NACE Sector # %

C Manufacturing 70 335

D Electricity, Gas, Steam and Air 16 7.7
Conditioning Supply

E Water Supply; Sewerage, Waste 6 2.9
Management and Remediation Activities

F Construction 4 1.9

G Wholesale and Retail Trade; Repair of 9 4.3
Motor Vehicles and Motorcycles

H Transportation and Storage 12 5.7

1 Accommodation and Food Service 1 0.5
Activities

J Information and Communication 17 8.1

K Financial and Insurance Activities 57 27.3

M Professional, Scientific and Technical 9 4.3
Activities

N Administrative and Support Service 3 14
Activities

P Education 1 0.5

Q Human Health and Social Work Activities 3 1.4

S Other Service Activities 1 0.5

Total 209 100.0

Table 2 shows the breakdown by NACE sectors of Italian companies
that have published an NES for 20217

The objective of the analysis that follows is to verify the level of disclo-
sure adopted, under the new regulatory framework, by the 209 companies
referred to in the table; this was done by first verifying the companies’
identification as “financial” or “non-financial” for the purposes of the
relevant reporting requirements.®

7 Data are taken from Bloomberg infoprovider and, where not available, from the
Business Register, held by the Chamber of Commerce, Industry, Agriculture, and Hand-
icrafts (CCIAA), to which all companies are required to register and file annual financial
statements. Sectors under which no company falls have not been represented in the table.

8 In fact, several specific KPIs are required to be disclosed for the latter (Taxonomy
Regulations, Art. 8) such as the proportion of their turnover derived from products or
services associated with economic activities that qualify as environmentally sustainable and
the proportion of their capital expenditure and operating expenditure related to assets or
processes associated with economic activities that qualify as environmentally sustainable.
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Moreover, the ultimate purpose of the chapter is to provide an initial
insight into the level of eligibility of the Italian financial industry, in light
of the disclosures required by the Taxonomy Regulation and specified in
the Delegated Acts for companies operating in the financial sector.

The following section outlines the database useful for the analysis and
the methodology adopted.

4.1  Sample and Data Collection

The analysis is focused on the first year of implementation of the
Taxonomy Regulation by financial institutions and, in particular, on the
KPI reporting approaches used by the Italian financial system. Given the
limitations arising from the early stage of the new European regulations,
as well as the narrowness of the sample,” it was necessary to proceed
through a descriptive analysis methodology. However, this study is func-
tional in understanding the non-financial information maturity of the
main financial entities and provides first insights into the level of climate
resilience of the assets of the Italian financial system.

For the purpose of selecting the analysis sample,'? we focused on enti-
ties operating in the NACE K sector, “Financial and Insurance Assets
sector”: the breakdown by NACE Sector is also consistent with the
climate Delegated Act. The preliminary analysis of 57 documents showed
that 11 companies did not publish the KPIs expected for financial enti-
ties. Specifically, 7 companies are holding companies of industrial groups,
2 companies took advantage of the exemption provided in the regulations
for companies that prepare NES on a voluntary basis, and finally 2 compa-
nies are part of European groups that publish a consolidated statement in
their home country (Fig. 1).

9 As mentioned above, the focus of the analysis is the Italian market.

10 According to EU Commission Delegated Regulation, a “financial undertaking’ is “an
undertaking that is subject to the disclosure obligations laid down in Articles 19a and 29a
of Directive 2013/34/EU and is an asset manager, o credit institution as defined in Article
4(1), point (1), of Regulation (EU) No 575/2013 of the European Parliament and of the
Council22, an investment firm as defined in Article 4(1), point (2), of Regulation (EU) No
575/2013, an insurance undertaking as defined in Article 13, point (1), of Divective 2009/
138/EC of the European Parliament and of the Council23, or a veinsurance undertaking
as defined in Article 13, point (4) of Directive 2009/138/EC”.
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m Holding of Industrial Group

| Voluntary NFS exemption

M Foreign Consolidated NFS
Exemption

Disclosures financial

undertakings

Fig. 1 Overview of entities operating in the NACE K sector by type of
disclosure published

Therefore, our analysis focused on the 46 companies that have
published the KPIs required for financial entities under the Taxonomy
Regulations and which report data on the eligibility of own assets at
least through proxies. As part of the sample selection, we found that
one company classified as a predominantly banking financial conglomerate
also voluntarily published insurance KPIs, while another company with a
mixed financial /non-financial business model voluntarily published both
KPIs for asset management companies and those for insurance companies:
for these reasons, the overall sample consists of 48 entities. The analyses
are based exclusively on a review of the information published by the
companies.

Table 3 summarizes the composition of the final sample based on the
disclosures under the aforementioned Delegated Act.

Once the sample was identified, the dataset was manually constructed
by extracting values directly from the non-financial documents published
by financial institutions with reference to 2021.
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Table 3 Composition

) 3 ] 3 9
of the final sample Types of Financial undertakings # %
Asset managers!! 2 4.2
Credit institutions!? 3 729
Insurance and reinsurance undertakings!3 11 229
Total 48 100

The data collection phase, carried out in 2022, collected the values
of KPIs that financial institutions were required to report in the non-
financial statement for 2021 under Article 10 of EU Delegated Regula-
tion 2021,/2178.

Specifically, the purpose of this first disclosure is related to defining
the proportion of assets labeled as Eligible, i.c., financial activities that
contribute to the financing of an economic activity described in the Dele-
gated Acts related to the environmental objectives of the Taxonomy,
regardless of whether the respective technical selection criteria are met.
Therefore, this indicator represents only the potential, and not the actual,
environmental sustainability of a company’s activities.

In fact, as mentioned earlier, a reduced reporting scope is required
for the current reporting year; moreover, verification of an activity’s
Taxonomy eligibility is the first step required by the regulator to define
portfolio alignment. This includes an initial indication of the propor-
tion of the business volume covered by the Taxonomy (Taxonomy-
relevant), as this is only applicable to certain parts of the portfolio (e.g.,
assets outside the European economic area are not included). Next, the
percentage of economic activities and sectors to be checked for Taxonomy
compliance (Taxonomy eligible) is disclosed.

In addition, according to Article 8(4) of the Delegated Act, financial
enterprises must use the most recent available information provided by the
investee entity or the underlying financial or non-financial counterparty

L1 As previously mentioned, includes voluntary disclosure of 1 mainly non-financial
undertaking.

12 Including one Ttalian government investment bank and one Italian government
agency active in financing strategic sectors for development and employment that are
disclosed as credit institutions.

13 As previously mentioned, this includes voluntary disclosures of two subsidiary
insurance groups.
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for their eligibility disclosures, as well as for their annual accounts; conse-
quently, the mandatory disclosures must be prepared on the basis of actual
data without the use of estimates and forecasts. Furthermore, the Euro-
pean Commission clarified that “if the information is not veadily or publicly
available, financial undertakings could use voluntary disclosures to provide
Taxonomy-related information. In that case, financial undertakings could
choose to estimate their eligibility disclosuves and veport the information
on o voluntary basis, sepavately from the mandatory disclosuves under the
Disclosures Delegated Act.”'* The briefing of the Platform on Sustainable
Finance provides further advice on best practices for voluntary reporting
of eligibility information in the first year(s) of reporting.

In short, institutions should use actual data to be compliant with
mandatory disclosure, but—if they are unable to do so due to lack of
data, or if there is additional relevant information to disclose—they can
use proxies or estimates in voluntary disclosure.

The published DNFs show that the major players have taken a hetero-
geneous approach in how they represent data, in some cases including
only mandatory disclosures. No particular homogeneity was observed
in the data collection strategy either. However, some institutions have
adopted a common approach, reporting data through the templates
suggested by the Platform for Sustainable Finance. For this reason, in
the following section we propose an analysis for each category of financial
intermediary, instead of providing a general overview that would be less
relevant due to the considerable heterogeneity observed.

The reported evidence is also confirmed at the European level, where
heterogeneous approaches were used both in terms of classification and
data collection methods; therefore, considering the lack of comparability,
therefore, the focus of the analysis is on the Italian context.

4.1.1 Credit Institutions

This section focuses on the disclosures provided by the 35 analyzed credit
institutions; it is worth recalling here the essential role they play within the
Italian economy, which is typically centered on the banking system. Out

14 https://ec.europa.cu/info/sites /default /files /business_economy_euro/banking_
and_finance /documents/sustainable-finance-taxonomy-article-8-report-eligible-activities-
assets-faq-part-2_en.pdf.


https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/sustainable-finance-taxonomy-article-8-report-eligible-activities-assets-faq-part-2_en.pdf
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/sustainable-finance-taxonomy-article-8-report-eligible-activities-assets-faq-part-2_en.pdf
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/sustainable-finance-taxonomy-article-8-report-eligible-activities-assets-faq-part-2_en.pdf
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Table 4 Types of

L )

Credit Institution in the ~ C7eAit institutions # %

sample Significant Institutions (SIs) 13 371
Less Significant Institutions (LSIs) 20 57.1
Others 2 5.7
Total 35 100

of the 35 institutions analyzed, 13 are Significant Institutions (Sis), there-
fore subject to direct supervision by the European Central Bank (ECB).
Thus, this group includes all significant Italian banks, accounting for 82%
of the country’s banking system assets!®.

Conversely, 20 banks are Less Significant Institutions (LSIs), i.e., as
known, small banks (total assets < €30 billion) with exclusively domestic
operations. Finally, the remaining 2 institutions are governmental finan-
cial institutions that do not trade with the public and are not subject
to prudential supervision, but given that their main business is corporate
financing, they identify and make disclosures for Taxonomy purposes as
credit institutions (Table 4).

With regard to the disclosure extent, it should be reminded that the
mandatory disclosure required by Art. 8 implies the availability of a broad
dataset of specific information on each individual credit position and,
at the same time, precludes the use of proxies andx estimates, as noted
above. It is also likely that smaller companies, with mainly local operations
and limited workforce, may find it difficult to meet the implementation
timelines of the new regulations. This is compounded by a persistent and
widespread difficulty in finding data: according to the Climate Stress Test
conducted by ECB, the gap between regulatory requirements and avail-
able data is widening, and most banks are making extensive use of proxies
instead of actual counterparty data (i.e., data directly available in counter-
party disclosure documents) to measure climate-related aspects. Although
proxies are considered a first step in filling data gaps, banks need to invest
further in the methodological assumptions used (Bank of Italy, 2022).

This results in a sustainable data gap for climate change and sustain-
able finance analysis, i.e., a gap in the availability, usability, access, and
reliability of information (NGES, 2021).

15 Bank of Italy, Annual Report for 2021. Rome, 31 May 2022.
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Considering the above, the EU Commission has introduced the option
to publish estimates on a voluntary basis, if actual data are not available,
at least for the first year, while waiting for financial institutions to adapt
their internal data collection and processing systems to the Taxonomy
Regulation structure.

Regarding assets eligibility, given the exceptions allowed by the
gradual enactment of the regulation, three strategies implemented by
Italian credit institutions can be highlighted:

e disclosure restricted to asset eligibility as mandatorily required;

e mandatory disclosure expanded by voluntary disclosure;

e no mandatory disclosure, due to the absence of actual data, but
voluntary disclosure through proxies and estimates.

It should be noted that no company has mentioned lack of available data
as a sufficient reason for not disclosing at all, as shown in Table 5.

It is notable that four LSIs (11.4%)—the three smallest banks within
the selection and one consumer bank—disseminated poor information,
also with reference to the mandatory financial statement indicators (the
values of which were, however, almost entirely inferable from periodic
financial information)!°.

The analysis of the value used in the reports as the denominator for
KPIs shows that most institutions use total covered assets as the denom-
inator; therefore, although the regulations provided, until 2023, for the
possibility of reporting eligible assets over total assets, most companies

Table 5 Types of disclosure published by Credit Institutions

Taxonomy-eligible asset disclosed by Credit institutions # %
Only actual data and mandatory disclosure 7 20.0
Also use of proxies or estimates in voluntary disclosure 12 34.3
Data not available + voluntary disclosure 16 45.7
Data not available: no disclosure 0 0
Total 35 100

16 The consumer bank also specified that following the industrial restructuring of the
joint venture that controls it, this will be its last year of publication of an Italian NES.
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are already aligned with the planned methodology for calculating the
Green Asset Ratio (GAR), which will have to be reported mandatorily
from 2024.

As specified by the European Commission, “covered assets ave the
total assets on-balance sheet minus the assets that ave excluded from the
GAR calculation. This means that covered assets ave all assets on an asset
manager’s balance sheet ov portfolio, excluding exposuves to centval banks,
supranational issuers, and central governments” (EC, 2022).

Figure 2 shows total covered assets as part of total assets; more-
over, excluded assets also comprise: the trading book; exposure to
sovereign issuers—central governments; exposure to central banks; and
assets related to supranational issuers.

Therefore, institutions that opt to use total covered assets as the
denominator should clearly disclose which assets are excluded from the
ratio and the percentage of eligible covered assets out of total assets.

The sample analysis shows that six credit institutions disclose results
referring to total assets; instead, 29 institutions use total covered assets
as the KPI denominator. However, among them, only eight institutions
specify the amount of total covered assets, which, on average, is 66.83%,
as shown in Table 6.

Excluded Assets

Fig. 2 Definition of
total covered assets >
compared to total asset

Total Assets Total Covered Assets

Table 6 Summary statistics of total covered assets

Total covered assets as % of Total assets by Credit Avyg. Median  Min. Max.
institutions (%) (%) (%) (%)
All credit institutions (13) 66.83  69.00 44.70  78.00

Significant banks (8) 66.18  69.00 44.70  78.00
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In light of the definition of eligible-activities, and analyzing the ratio
numerator, we found some common characteristics across credit insti-
tutions. Specifically, for those banks that have disclosed the mandatory
disclosure (19/35), the numerator consists mainly of the following
items—or a portion of them:

e residential real estate loans and loans secured by residential Real
Estate;

loans for home renovation;

motor vehicle loans;

green bonds;

data collected by NFDs.

With respect to the current reporting period, almost no information on
corporate counterparties and related KPIs in the Taxonomy is publicly
available; thus, in this first year of mandatory reporting, eligible activities
are mostly housing and household loans.

The Frequently Asked Questions (FAQs) document published by
the European Commission in December 2021 specifies that informa-
tion on the eligibility of financial undertakings in relation to financial or
non-financial undertakings falling within the scope of Article 8 of the
Taxonomy must be based on the information actually provided by the
latter.

As this information will be first disclosed during 2022, the assessment
of the eligible economic activities of the Taxonomy of corporate enter-
prises on the basis of the Climate Act is currently not fully possible. Best
practices include the use of data for FINREDP reports as recommended by
the Q&A.

Table 7 shows the composition of the numerator of Taxonomy-eligible
KPTI disclosed by credit institutions.

In addition, we identified some emerging trends aimed at achieving
the required data granularity:

— customer survey during the loan application phase;
— use of data provided by the customer’s NES.
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Table 7 Composition of the numerator of Taxonomy-eligible assets (mandatory
disclosure)

Assets categories constituting — Number of 1Cs Reporting % of of ICs Reporting the
the numerator reported as the asset category asset category

mandatory disclosure

Residential real estate loans 19 100
and secured by residential
real estate

Housing renovation loans 19 100
Motor vehicle loans 6 32
Green bonds 2 11
Data collected by NFDs 3 16

Finally, the Table 8 represents the key data that emerged from our
analysis, in light of the new European Taxonomy framework: the share
of cligible assets in total covered assets was disseminated timely by 19
lending institutions, 10 of which are Significant Institutions.

Thus, a significant finding emerges: the potential contribution level
of Italian banks is about 20% over total eligible assets (slightly higher
for significant banks, at 22.58%; however, the median value is centered
between 21.26% and 22.10% of SIs). In particular, in light of the different
business models of the intermediaries analyzed, it follows that, on the
one hand, commercial banks develop the highest levels of eligible assets;
on the other hand, intermediaries operating in consumer credit or NPL
management turn out to have an average of eligible assets below 3%.

As a summary figure, we have tried to give an economic dimension to
the values represented above. To this end we used the total covered assets
reported by 13 credit institutions (four LSIs, eight SIs and one Other).

Table 8 Summary statistics of eligible activities (mandatory disclosure)

Eligible activities Avg. (%)  Median (%) Min. (%)  Max.
(Mandatory disclosure, actual data) (%)
All credit institutions (19) 19.38 21.26 0.04 30.96

Significant banks (10) 22.58 22.10 16.30 30.10
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The total assets of the subgroup of banks account for € 1.760
million!”. We multiplied credit institutions’ total assets, first by total
covered assets, and then by the proportion of eligible assets.

n
Economic value of eligible assets = Z Total Assets Bank; * %2GAR Bank;
i=1

* %Eligible Assets Bank;

In summary, the economic value of eligible assets is approximately 259.8
million euros (equal to a weighted average of 14.69% of this banks’ sub-
selection).

Regarding the information reported in the voluntary disclosure, the
eligibility level is calculated using proxies mainly from external providers
and counterparty NACE codes; in particular, the proxy-based numerator
used by credit institutions (27/35) is mainly composed of the following
items-or part of them:

e cxposures to households (e.g., residential real estate and residential
real estate-backed loans; home improvement loans; motor vehicle
loans).

credit exposures to all counterparties;

credit exposures to the corporate sector;

credit exposures to companies subject to the NFRD;

Capex—share of an asset’s capital expenditure—related to exposures
to houscholds.

Table 9 shows the numerator composition of Taxonomy-eligible KPIs
voluntarily reported by credit institutions.

Finally, Table 10 shows the eligible assets provided by 22 credit
institutions'8—ten of which are Significant Banks—through proxies and
estimates (Voluntary Disclosure).

Extending the set of assets on which the eligibility analysis was imple-
mented, the data processed through voluntary disclosure show that the

17 However, a single significant bank alone represents 60.5% of these assets.

18 Of the 27 institutions that publish voluntary information, 5 use the share of total
assets and not the share of total assets covered as the denominator to ensure data
comparability, the following institutions have therefore been excluded.
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Table 9 Composition of the numerator of Taxonomy-eligible assets (voluntary
disclosure)

Types of Assets constituting Number of ICs Reporting % of of ICs Reporting the
the numerator reported as the asset asset

voluntary disclosure

Exposures to households!? 7 26
Credit exposures to all 6 22
counterparties

Credit exposures to the 12 44
corporate sector

Credit exposures to 7 26
companies subject to the

NEFRD;

Capex related to household 1 4
exposures

Table 10 Summary statistics of eligible activities (voluntary disclosure)

Eligible activities Avg. (%)  Median (%) Min. (%)  Max.
(Voluntary disclosure, proxies data) (%)

All credit institutions (22) 24.19 2391 0.51 49.85
Significant banks (10) 28.55 24.00 12.97 49.85

average ecligible assets held by credit institutions is 24.19%, while that
resulting from mandatory disclosure is lower, precisely, 19.38%.

In the following, we analyze the additional KPIs published by credit
institutions in line with Article 10 of Delegated Regulation (EU) 2021/
2178.

In consideration of the heterogeneity of the proxies and data used by
the banks that do not have data actual, this section will comment on the
KPI values of the credit institutions limited to the 20 companies that
did not used estimates, accounting for about 57.1% of the Italian banks
subject to the Taxonomy (of these, 7 refer to mandatory disclosure and
13 also to voluntary disclosure).

19 This type of asset is present in all eligibility disclosures: as seen above, some (19)
calculate them with point data, others through proxies.



3 FIRST ASSESSMENT OF EU TAXONOMY REGULATION ... 73

Table 11 Summary statistics of exposure to central governments, central banks
and supranational issuers

% of exposures to central governments, central banks Mean  Median  Min.  Max.
and supranational issuers (%) (%) (%) (%)

All credit istitutions (20) 32.09 31.66 15.29 55.30
Significant banks (11) 30.17  27.60 15.29 55.30

With reference to the “percentage of exposuves to central governments,
central banks and supranational issuers”; excluding a priori, the average
value is close to 30% both for the significant banks and for the entire
selection. Both the minimum and maximum value do not belong to
commercial banks: in the first case it is a merchant bank, in the second to
an investment bank (Table 11).

In the case of the “percentage of devivatives exposures” there are two
different disclosure strategies as previously mentioned: in fact, 16 banks
communicated the data on tota/ assets, while the remaining 25% used the
total covered assets as denominator. In any case, it can be stated that in
most cases (75%) the exposure is of extremely limited value (less than 1%)
and only in one case equal to 19% (of total covered assets).

With regard to the “percentage of exposuves to enterprises not subject
to the vequivement to publish non-financial information” first, it should
be noted that this group of companies currently makes up the majority
of Italian companies, considering that about 200 companies (among the
largest in Italy) are required to publish an NFS according to the NFRD.
Moreover, 7 (35%) banks communicated data on total assets, the other
13 (65%) with total covered assets as denominator. In any case, from the
analysis of the disclosure it is possible to conclude, as expected, that 14
banks out of 20 have an exposure to non-NFRD companies exceeding
40%, and even 2 of them exceeding 80%, as shown in Table 12.

In particular, relying on the customer’s NES is limiting since the
number of companies that disseminate an NFRD-compliant report is, as
seen, just over 200 units. The enactment of CSRD will greatly increase the
number of Italian companies required to publish sustainability disclosures
and would likely ease the data collection process.

Finally, further considerations relate to the remaining specific indica-
tors set for credit institutions: in this regard, two disclosure strategies
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Table 12 Summary statistics of exposure to enterprises not subject to NFRD

Exposures to 0—-<20% 20%—< 40%  40%—< 60%  60%—< 80%  80%—100%
enterprises not
subject to NFRD

N° of Credit 3 3 10 2 2
institutions

Table 13 Summary statistics of trading portfolio and inter-banks loans

% of Trading portfolio + % of Mean (%) Median (%) Min. (%) Max.

Inter-banks loans (%)
All credit istitutions (20) 3.37 1.14 0.06 21.00
Significant banks (10) 5.82 2.14 0.10 21.00

also emerge with reference to the share of the trading book and inter-
bank overnight loans out of the total. Specifically, 5 banks (75% of the
total, including 2 SIs) publish the data of the two values jointly, not
providing an appreciation of the single component, while the remaining
banks publish the two KPIs separately. Again, in order to ensure greater
comparability of our descriptive analysis, we therefore added the two KPIs
for the remaining 15 banks as well in order to represent the data in
Table 13.

Once again it can be observed that the prevalence of commercial banks
in the Italian banking sector lowers the indicator to an average of 3.37%
(5.82% for IS, probably due to their more diversified business models).

4.1.2  Insurance Companies

The Taxonomy Regulation requires insurance companies, which are
obliged to publish the non-financial statement, to report information on
environmentally sustainable economic activities related to investment and
underwriting activities, according to Delegated Regulation (EU) 2021/
2178.

As mentioned above, in addition to the indicators foreseen for all
financial companies, Article 10 also requires insurance and reinsurance
companies to disclose the percentage of eligible and ineligible non-life
insurance business.
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In fact, according to the EU Taxonomy, insurance companies can
contribute to the EU’s climate goals both by offering insurance coverage
to protect against climate change-related damages and by leveraging their
role as long-term investors to redirect capital flows to environmentally
sustainable businesses and activities.

From an operational perspective, the European Commission’s Call for
Advice (CfA) specifies three insurance-specific ratios as a starting point,
tasking EIOPA—the European Insurance and Occupational Pensions
Authority, as known, one of the European Supervisory Authorities—to
develop the relevant ratio (s) that insurance or reinsurance undertakings,
covered by the NFRD, must mandatorily report (EIOPA, 2021).

As a first step, insurance undertakings should then disclose the
following indicators:

— proportion of total assets invested in Taxonomy-compliant economic
activities;

— proportion of total non-life insurance underwriting exposure associ-
ated with Taxonomy activities;

— proportion of total reinsurance underwriting exposure associated
with Taxonomy activities.

Finally, EIOPA specifies that companies should use all the publicly and
privately available information; moreover, they can be complemented by
approximations and proxies, where necessary: the use of proxies as well as
of applied methodologies and accounting policies shall be disclosed and
explained. Potential limitations regarding the availability of sufficiently
granular, relevant, and reliable information shall be explained.

The set of companies that reported the KPIs required for insurance
companies consists of 11 companies, of which one company is a subsidiary
of a predominantly non-financial company and one corresponds to the
insurance division part of a predominantly banking financial conglom-
erate. With regard to the main indicator required by the Taxonomy, i.e.,
the percentage of total assets of exposures to eligible economic activities,
we found that, unlike credit institutions, less than half (45.46%) of the
documents contain accurate data without the use of proxies and estimates.
One (9.1%) of the five companies expands the disclosure voluntarily. Of
the remaining, all of them made voluntary disclosure on the basis of
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Table 14 Types of disclosure published by Insurance companies

Taxonomy-eligible asset disclosed by Insurance companies # %
Only actual data and mandatory disclosure 4 36.4
Also use of proxies or estimates in voluntary disclosure 1 9.1
Data not available + voluntary disclosure 6 54.5
Data not available: no disclosure 0 0
Total 11 100

proxies, so there are no companies that do no disclosure at all due to
lack of data, as shown in Table 14.

With regard to the indicator on eligible investments, the four insurance
companions making mandatory disclosure collected actual data on real
estate investments, capital properties, and mortgages.

In light of the first application of the regulations and the small sample
size, compounded by the impossibility of comparing data, it is not
possible at this time to comment on the quantitative results of mandatory
disclosure on aggregate data.

Furthermore, with reference to voluntary disclosure, eight insurance
companies calculate the share of eligible investments using proxies mainly
from external suppliers and counterparty NACE codes; the indicator
consists mainly of the following items-or part of them:

— direct and indirect investments;

direct investments;

corporate investments;

investments in companies subject to the NFRD;
equities and corporate bonds.

Table 15 summarizes the main quantitative values for eligible investments
on the aggregated voluntary data.

Table 15 Summary statistics of eligible investments (voluntary disclosure)

% Taxonomy-eligible investment activities on voluntary Mean  Median  Min. Max.

disclosure (%) (%) (%) (%)

Insurance companies (8) 11.14 10.54 7 16
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Table 16 Summary statistics of eligible non-life insurance activities

% Tnxonomy-eligible non-life insurance economic Mean Median ~ Min.  Max.
activities®! (%) (%) (%) (%)
Insurance companies (11) 18.80 15.21 2.30 44.20

Insurance and reinsurance undertakings shall also disclose the propor-
tion of Taxonomy-eligible and Taxonomy non-eligible non-life insurance
economic activities according to Art. 10 of EU Delegated Regulation
2021,/2178.

In particular, eligible underwriting activity is defined as the amount
of gross written premiums related to the specific lines of business that
provide insurance coverage related to climate-related risks. The lines of
business are specified in Annex II of EU Delegated Regulation 2021/
2139 of the European Commission?".

In terms of disclosure, all 11 insurance companies (100%) provide
precise data on non-life business lines, shown below in Table X, in
contrast with the investment-related indicator, as shown in Table 16.

Specifically, it is possible to state that businesses declare on average only
18.8% of their assets to be eligible for the purposes of the Taxonomy:
however, the figure shows wide variability with a minimum of 2.3% to a
maximum of 44.2%.

In addition, the underwriting activities identified as eligible are, in most
cases (6/8), related to the following lines of business:

— other motor insurance;
— marine, aviation and transport insurance;
— fire and other property damage insurance.

In the residual cases, the values are referred to all business lines envisaged
by the regulation, without a specific distinction.

20 The lines of business indicated are: a. medical expense insurance; b. income protec-
tion insurance c¢. workers’ compensation insurance; d. motor vehicle liability insurance;
e. other motor insurance; f. marine, aviation and transport insurance; g. fire and other
property damage insurance; h. assistance.

21 In any case the proportion of Taxonomy non-eligible non-life insurance economic
activities is the residual part to reach 100%.
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4.1.3  Asset Manager

Finally, a further category of financial intermediaries included in the
2021 Italian NESs is that of Assets managers consisting of one asset
management company and one branch of a predominantly non-financial
company. In fact, in both cases (100%), due to the lack of data, informa-
tion was provided only through the use of proxies. In both documents,
the estimates of an external provider were used to calculate the eligibility
of a quota toward companies obliged to the NFRD, producing a value
close to 10%.

5 CoONCLUSIONS AND FUTURE IMPLICATIONS

This chapter falls in the strand of the literature on sustainable finance,
with a focus on the operational and disclosure implications related to the
introduction of the EU Taxonomy.

As we mentioned throughout the study, the Taxonomy represents an
innovative and dynamic instrument, whose progressive updates over time
will tend to reflect the evolving dynamics of the financial system and the
pursuit of comparability objectives for firms and investors, among other
things, mitigating the risk of greenwashing.

The analysis was aimed at providing an initial mapping of the degree
of disclosure of the Italian financial system considering the new disclosure
requirements arising from the EU Taxonomy; to the best of our knowl-
edge, this is an original approach that has not been the subject of other
studies to date.

The chapter highlights some interesting insights into the degree of
eligibility of Italian intermediaries’ portfolios and the related account-
ability.

Moreover, the chapter shows some temporary implications arising from
the first application of the regulatory framework: as of when the Green
Asset Ratio will be published, it will be possible to determine whether
an asset can be considered as sustainable within the meaning of the EU
Taxonomy Regulation. Currently, institutions are required to report only
the portion of assets eligible for the Taxonomy.

An eligible exposure is defined as a financial activity that contributes
to the financing of an economic activity described in the Delegated Acts
related to the environmental objectives of the Taxonomy, regardless of
whether the respective technical screening criteria are met. In view of
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the above, this indicator represents only the potential, and not the actual
environmental sustainability of a company’s activities.

Taking these definitions into account, we found that the share of
Taxonomy-eligible business of Italian credit institutions stands at about
20%, (when considering only actual data) rising to about 25% when also
considering early estimates and proxies developed by intermediaries.

The results of our analysis show that the eligibility disclosure is
currently subject to some limitations; first, at the present time, the portion
of eligible assets is calculated taking into account a limited range of assets
in the portfolio. Intermediaries are currently able to report only the “spe-
cialized lending”, i.e., a type of credit with an explicit purpose. In this
case, in fact, the eligibility assessment is linked to the nature of the actual
purpose of the loan, verifying its presence in the list of eligible assets in
the EU Taxonomy. Moreover, general purpose lending exposures involve
a more complex path of defining eligible assets: in this case, the use of
proxies does not guarantee compliance with the regulations, since the
collection of actual data (published in counterparties’ non-financial state-
ments) is required. This kind of information was not available for the
analyzed reporting year.

Furthermore, the Taxonomy currently does not cover all activities
performed by companies or financed by banks. Therefore, activities not
covered (e.g., activities under one of the four non-covered environmental
objectives) will be included in the denominator of the report only. Never-
theless, it should be noted that activities not currently included in the
Taxonomy are not necessarily considered harmful to the environment. In
fact, eligibility is a picture of the activities that fall within the scope of the
Taxonomy: the actual sustainability of these activities will be assessed at a
later stage, through the application of the three-level test, as indicated by
the European legislator.

It should also be highlighted that the data covered by our analysis are
the result of the first application of regulatory disclosure requirements;
hence, the need to await further implementations in the process of data
collection and reporting by institutions for an overall assessment. To date,
it is not surprising that the highest degree of compliance and alignment
with regulations has been achieved by Significant Institutions. In partic-
ular, there is a significant lack of data relating to companies not required
to comply with the NFRD: these are smaller companies, but significantly
more widespread than those that currently publish an NFS annually.
In light of the above, a great improvement is expected from the full
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implementation of the CSRD?? which will oblige a considerably greater
number of companies to report on sustainability. Furthermore, the obli-
gation to adopt the EFRAG sustainability standards®® at the EU level
will allow greater comparison between European companies, allowing
an extension of this analysis. Once the EU Sustainable Finance Package
will be fully operational, it will be possible to quantify its effects on the
financial system as a whole.

The present chapter provides a first step of investigation. According
to our results, further steps will be needed by institutions in order to
fully implement disclosure processes and assessment methodologies. In
any case, this first exercise in implementing the new regulatory framework
is an important step toward the goal of improving non-financial disclosure
in order to support the development of sustainable finance.

Given the great relevance of the topic of non-financial information and
its further developments, we believe there will be ample room for future
research useful in defining the overall scenario.
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CHAPTER 4

Sustainable Finance: A Quest for Value
from 1CO

Lsabel Giménez Zuriagn

1 INTRODUCTION

Public banks are enjoying nothing less than a modern-day resurgence
within neoliberalism and financialization. Decades of bank privatization
advocacy have quieted as public banks have proven integral to smoothing
out the 2008-2009 global financial crisis and in catalysing now desper-
ately needed low-carbon and green transition financial investments (not
to mention helping to overcome the crisis of COVID-19).!

1 Griffith-Jones and Ocampo (2018), Mazzucatto (2018), UNCTAD (2019), Xu et al.
(2019), McDonald et al. (2020, 2021), and Marois (2021).
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Yet without public banks that can be democratically commanded to
work in the public interest, there is no hope of sustainable and equitable
development, let alone green and fair transitions for people and planet,
as financial investors manoeuvre to control the functions of public banks
for private ends. For this reason, it matters how we think about public
banks. A dynamic view opens the realm of the possible public interest
while being realistic about the social forces at play and struggles to come.

By contrast, orthodox political views still try to constrain the potential
of public banks and to gear what public banks currently do to supporting
private interests and endless capital accumulation. This is the core message
of the World Bank’s Maximizing Finance for Development agenda and
the United Nations’ Finance for Sustainable Development strategy.’

In this new orthodox narrative, public banks must only wrap projects in
public guarantees, bending themselves to underwriting acceptable levels
of private returns by socializing their risks. Heterodox development views
hold more diverse aspirations for public banks. There are calls for patient
public finance and public development banks to green investments and
to launch a global green new deal.® Others emphasize the necessity
of building up public banking capacity and influence to confront the
overwhelming power of private finance and global financialization.*

Too often, however, heterodox approaches graft specific roles and sets
of expectations onto public banks, asserting a very particular vision of
public banks’ ‘reasons to be’ (notably, variations of ‘additionality’). The
problem is not one of imagining or advocating progressive roles and
responsibilities for public banks. No. Rather, the problem lies in granting
otherwise normative and contestable aspirations under a timeless status
that in turn seemingly bestows fundamental meaning on a bank by virtue
of it being ‘public’. Far from catalysing positive change, this can overly
constrain possibilities, obscure pitfalls and undermine meaningful democ-
ratization. A good reflection should be to think about what good is it to
command a representative and democratic say over public banks if what
they are meant to do is already predetermined.

2 IMF and World Bank (2015), Badré (2019), and UN IATF (2019), cf. Dafermos
et al. (2021).

3 Mazzucato and McPherson (2018).
4 Beitel (2016), Marshall and Rochon (2019), and Brown (2019).
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Similarly, it is a strategic mistake to assume that, by virtue of being
publicly owned, any institution, let alone public banks, will advance a
green and just transition for people and planet without supportive and
motivated social forces actively shaping the institution and holding it
accountable to the democratic public interest. At a time when public
banks are resurgent, it is a blunder of colossal proportions to either
dismiss the creative energies of pro-public social forces or to underesti-
mate the structural power of private interests to bend public banks to
their own accumulation ends. Hence, the practical need to rethink the
role of public banks.

An alternative dynamic view thus matters because in rethinking public
banks, it internalizes struggle and acknowledges the normative orienta-
tions of contending social forces. It looks to the historical and material
conditions of public banks’ reproduction. By doing so, a dynamic view
allows us to see the operational contradictions of public banks and under-
stand the relationships of power and politics at play within class-divided,
gendered and racialized society. In this way contending public and private
interests can be brought into the light as we act on the possibilities for
change. It follows that a dynamic view does not rest upon any concep-
tual surety that a public bank, by virtue of being public, is meant to
do this or that. Nor does a dynamic view blithely right off the catalytic
and public interest potential of public banks merely because they are
deemed ultimately corrupt and essentially inefficient. Instead, a dynamic
view concedes that this cannot be known in advance.

Rather, how public banks function and for whom are the results of
historical social forces acting within the shadow of capitalism? The func-
tions that public banks do inform the evolving meaning of being a public
bank. For those social forces concerned with a green and just future for
people and planet, this historically and evidence-based conceptualization
opens the possibility, if never the necessity, of public banks being made
to respond in the public interest. It also accepts that public banks can be
made to privilege environmentally destructive and decidedly unjust ends.
What a public bank is ultimately depends, and that, in the final analysis,
is what is most liberating about a dynamic view of public banks and why
it matters.

For all but the most hard core of climate change deniers, the environ-
mental challenge before us is real and substantial. We must transition from
our current carbon-intensive and environmentally destructive regime to
a low-carbon, environmentally resilient one. On this point, mainstream
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and radical perspectives converge. Divergence appears when discussing
the nature and extent of change needed.

Mainstream commentators focus on technical fixes and market-friendly
mechanisms. Critics, radical scholars, activists and civil society organiza-
tions argue for a more substantive socioeconomic transformation process.
It could be a good approach to take a look at some academic papers
recently published by the Transnational Institute in order to capturing the
popular desire for more substantive environmental change in the concept
of ‘energy democracy’, which has emerged out of activist and community
struggles.

The case for energy democracy demand more decentralized and socially
controlled energy systems, which may be realized as smaller-scale local
initiatives provided by cooperatives and community associations or as
larger-scale initiatives provided by municipal and state-owned providers.
The lynchpin remains the substantive democratization of energy genera-
tion and distribution based on renewables.

For many, energy democracy is necessary. But alone it is also insuffi-
cient. Any green transformation requires funding. And if the financing
social does not share the same societal or public interest orientation, then
the struggles for green transformation are likely to be stillborn. Money
may trump even the best of intentions. Public and ‘public-like’ coopera-
tive banks may therefore hold the key to the future of a just global green
transformation and energy democracy.

The current global context is favourable to raise the potential for public
banks to support a green energy transition because the 2015 UN Sustain-
able Development Goals (SDGs) and Paris Agreement on climate change
(COP21) both stress the need for investment in sustainable infrastruc-
ture. ‘Sustainable’ in this context is intended to align new infrastructure
with the requirement of keeping climate change ‘well below’ 2 °C (while
also delivering on ‘development’, which will be a major challenge).

An estimated US$5-7 trillion per year is needed to realize the SDGs.?
To date, the international financial institutions (IFIs), such as the World
Bank, have done relatively little financing in this direction.

Today, the energy transformation debate goes hand in hand with global
demands for new infrastructure, estimated to be in the range of US$90
trillion. Ideally for mainstream authorities like the World Bank, this

5 UNEP (2015).
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new infrastructure should be low-carbon and climate-resilient. Their first
problem, however, is how to actually finance this new infrastructure, be it
green or otherwise. The hoped-for private sources of capital have simply
not materialized. This is not for lack of resources but because financiers
prefer shorter term, lower risk and more conventional investments.©

Rather than absorbing the investment risks themselves, private
investors want public banks to invest with them in new infrastructural
projects. That is, the private sector wants public banks and public finance
to ‘wrap’ green infrastructure projects in public guarantees so as to
socialize the risks while allowing the privatization of the returns.”

The IFIs appear all too eager to comply. Public banks, once the
bugbears of most international development institutions, now seem to
offer the financial panacea.® Instead of investing themselves, according
to this narrative, public banks should help leverage private capital invest-
ment. The idea has become popular. As stated in the 2015 UN Addis
Ababa Financing for Development Report: ‘We note the role that
well-functioning national and vegional development banks can play in
financing sustainable development’.”

Yet mainstream understandings of a ‘well-functioning’ public bank
share little with the needs of energy democracy—focused, as they are,
on securing higher and more stable returns on investment for private
investors. This trajectory will mean further subordination of the environ-
ment to corporate financial ends. Alternative, progressive and collective
efforts are needed to stem the private capture of public banks. The payoff
of such a campaign could be substantial for energy democracy. There
is context to this public bank resurgence. Despite 40 years of neolib-
eral privatization efforts, public banks remain major actors at the global,
regional, national and provincial levels. There are today 586 ‘public’ banks
across the globe, and their combined resources are massive. Public banks
account for a quarter of all banking assets, worth some $35 trillion—an
amount equal to 46% of global GDP.10

6 EPSC (2017) and Financial Times (2016).

7 Levy (2017).

8 OECD (2016).

9 UN Assis Ababa Financing for Development Report (2015).
10 Orbis (2017) and World Bank (2012).
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Public banks often embody important cultural and historical lega-
cies. Governments and communities have long relied on public banks to
channel financial and non-financial support to development initiatives.!!
This is not to say that public banks are without problems and challenges,
but often the negative charges levelled against public banks are more ideo-
logically driven than evidence-based.!? There is real potential for public
banks to lead and support popular struggles for green transformation and
energy democracy.

This paper will describe and analyse ICO’s role over Spanish economy
as sustainable public bank.

ICO is a Madrid-based Spanish state-owned bank attached to the
Ministry of Economy Affairs and Digital Transformation, via the State
Secretariat for Economy and Enterprise Support.

ICO’s main purpose is to promote economic activities that contribute
to the growth and development of the country while improving the distri-
bution of wealth, in particular activities of a social, cultural, environmental
or innovative significance, which are deemed to be a priority. The active
promotion of sustainable development that preserves and respects the
environment is particularly important for the institution (Fig. 1).

As a state-owned bank, ICO provides loans to Spanish companies’
investment funds and liquidity needs for their domestic and interna-
tional operations through ICO’s direct funding and second-floor facilities
(Fig. 2).

As Instrument of Economic and Financial Policy, ICO has a long
track record of collaboration with all levels of the Kingdom of Spain
government and its ministerial departments, as well as with European
institutions. Those collaborations include:

o0-O)-E2-@

Fig. 1 ICO’s framework structure (Source ICO Green Bond Framework. June
2021)

L §chmit et al. (2011).
12 Marois (2013).
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Corporate structured financing for
large projects involving productive,
public or private investment.

Focuses on long-term infrastructure
projects and the internationalisations of
Spanish companies.

Collaboration agreements with Spanish
financial institutions to provide credit
lines to each financial institution for the
disbursement of funds, through their
networks, designed to finance

. axis self-employed and SMEs.

100% owned by ICO, Axis

Is a venture capital manager
Providing enterprises with
Capital and quasi-capital
Instruments to finance
Their growth.

Fig. 2 ICO’s Direct Funding and Second-floor Facilities (Source ICO Green
Bond Framework. June 2021)

— Joint implementation of initiatives launched by Ministries.

— Collaboration with European institutions: EIB, EIF, EFSI, etc.

— Accredited European Commission’s Implementing Partner to
manage European funds under the Invest EU Programme and other
EU Programmes.

— Public-Private Association in projects and initiatives by public and
private institutions.
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As a State Financial Agency (oft-balance sheet) of the Spanish State, ICO
manages the official financing instruments for the promotion of exports
and development.

— Internationalization: Fondo para la Internacionalizacién de la
Empresa (FIEM, Corporate Internationalisation Fund) & Contrato
de Ajuste Reciproco de Intereses (CARI, Reciprocal Interest Adjust-
ment Contract) on behalf of MINCOTUR (Ministry of Industry,
Trade and Tourism).

— Corporate  Financing: Fondo de Promocién del Desarrollo
(FONPRODE, Development Promotion Fund) and the Water Fund
on behalf of the Spanish Agency for International Development
Cooperation (AECID).

— Territorial Funds: For regions and local authorities on behalf of
MINHAP (Ministry of Finance).

In its triple function as a national promotional bank, instrument of
economic and financial policy and financial agency of the State, in 2020
1CO focused all its efforts mobilizing finance for the business network to
mitigate the economic impact after COVID-19.

ICO has performed an important role during the COVID-19
pandemic crisis. During this exceptional period, ICO has managed the
financial instruments approved by the Spanish Government, primarily
the Guarantee Lines, in an unprecedented public-private collaboration
scheme. It has simultaneously maintained and increased its usual activity
to make all its financing instruments available to the self-employed, SMEs
and companies, and has also worked to develop new programmes and
equip itself with new capacities.

This support has been provided through the following instruments:

a. COVID-19 Liquidity Guarantee Line

b. Tourism Sector specific second-floor facility

c. COVID-19 Investment Guarantee Line

d. COVID-19 Direct Loans

e. Corporate Short-Term Debt Purchase and Guarantee Programme
for Mid Caps

f. COVID-19 Leasing Guarantee Line.
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In the last 50 years of history, ICO has raised resources in the markets to
finance its activity. Since 1996, this fundraising has taken place in interna-
tional markets and it was in 2015 that it reached a new milestone when
the ICO entered the sustainable bond market, with the launch of the first
social bond issued in Spain for €1,000 million.

Subsequently, in 2019, the ICO entered the green bond market with
the launch of the first bond amounting to €500 million. The funds raised
with this issue have contributed to mobilizing more than €4,000 million
in financing for projects that have generated an estimated saving of 315
tons of CO, emissions.

Since then, ICO has established itself as a fundamental player in this
market at a European level, with nine issues of sustainable bonds (7 social
and 2 green) for €4,550 million. This prominent role of the ICO in
the sustainable bond market has allowed it to recently join the Nasdaq
Sustainable Bond Network (NSBN), a platform that centralizes relevant
information on sustainable bond issuers and operations around the world
with the aim of promoting transparency in this market.

These issues are being used to finance operations that generate a posi-
tive social or environmental impact. In the case of social bonds, the
ICO allocated the funds from the first issuances to finance projects of
micro-enterprises and self-employed individuals located in Autonomous
Communities with an income below the Spanish average, with the aim of
promoting inclusive economic growth and improvement in the distribu-
tion of income. The last issuance of social bonds launched by the ICO in
May 2020 was used to finance operations of the self-employed, SMEs and
companies that contribute to mitigating the social and economic impact
of the COVID-19 pandemic.

In the case of green bonds, the funds raised are used to finance projects
in the fields of renewable energy, energy efficiency, clean transportation,
pollution prevention and control and sustainable management of natural
resources.

2 ICO’s SUSTAINABILITY POLICE
2.1  Odbjective

For ICO Group, sustainability is a basic guideline pillar of its activities,
in line with article 2 of ICQO’s statutes, both in its assets and liabilities
operations, as well as its internal management of the organization, and
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from the perspective of governance and Corporate Social Responsibility
(ESG CSR). Therefore, it involves all areas of the organization and its
activity, acting as a foundation of management that allows it to fulfil its
mission as a public and promotional bank.

With this policy, ICO conveys the coherence that exists between
the management of its operations and the needs of society and the
environment, and socializes its commitment to sustainability.

In this sense, this Sustainability Policy determines a general framework
for action complemented by the rest of the internal policies that govern
ICO’s activity, and in particular:

— Environmental Policy

Direct Financing Policy

— CSR Policy

Equality Plan

Code of Ethics and Conduct

— Internal Code of Conduct in the Stock Market.

2.2  ICO’s Mission

ICO is a bank and corporate state-owned entity whose purpose, as
expressed by its statutes is ‘sustaining and promoting economic activi-
ties that contribute to growth and to improving the distribution of
national wealth and, in particular, promoting those activities that merit
promotion because of their social, cultural, innovative or ecological
importance’.

In this context, ICO Group considers that sustainability in its environ-
mental, social or governance aspects is a basic guiding pillar of its actions,
due to the growing interrelationship with its mission and objectives.

Firstly, this mission is reflected in its lending activity as a bank for
financing and promoting business activities that foster a solid, competitive
and sustainable business fabric. ICO plays a key role and is a reference
point in the financing of all Spanish companies, particularly SMEs, the
self-employed and entrepreneurs, promoting their growth in Spain, inter-
nationalization in third markets and contributing to the generation of
employment and social welfare.
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Moreover, because of its public nature and its vocation to cover social
needs, ICO considers those financing operations that have a positive
impact on people, the climate and the environment to be a priority.

Secondly, as an instrument for financing economic policy, ICO will act
following the fundamental lines established by the competent Govern-
ment bodies and subject to the rules and decisions adopted by its General
Board.

Within these two functions, the role that ICO will have to play as
an instrument of support for Spanish and European energy and climate
policy is particularly relevant. As is happening in the rest of the finan-
cial sector, especially by other promotional banks, progress will be made
in aligning ICO’s balance sheet, operations and activity with its climate
action, thus taking advantage of the opportunities it offers both for the
Spanish economy and for the financial sector itself.

As a consequence, ICO will actively contribute to the decarboniza-
tion of the Spanish economy through the decarbonization of its own
portfolio. Furthermore, this will enable it to limit the risks and fully
exploit the opportunities arising from the ecological transition process,
and contributing to the rest of the financial sector and society.

Thirdly, as a State Financial Agency, ICO also contributes to social,
economic and environmental development by managing various offi-
cial financing instruments on behalf of the State which are depen-
dent on various Ministries. In this sense, with the instrumentation and
management of a variety of funds and instruments, ICO promotes the
internationalization of the company in third countries by managing
funds dependent on the Secretariat of State for Trade (FIEM, CARI),
promotes cooperation for development by managing funds dependent
on the Spanish Agency for Cooperation for Development (FONPRODE,
FCAS) and contributes to the financial sustainability of the Autonomous
Communities and local entities by managing funds dependent on the
Ministry of Finance (Territorial Funds of the Autonomous Communities
and Local Governments).

2.3 Commitment to Sustainability

ICO promotes growth by financing business activities that contribute to
the generation of employment and economic development, both in Spain
and in third countries, aligning itself with the 17 Sustainable Develop-
ment Goals of the United Nations’ Agenda 2030, with the Paris Climate
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Agreement (COP 21), and with the United Nations’ Guiding Principles
on Business and Human Rights, all of which have been signed by Spain
and implemented at European and national level.

In line with these guidelines, ICO expresses its commitment to:

— The promotion of a sustainable business fabric that generates
employment, social welfare and positive environmental impact.

— The integration of Corporate Social Responsibility into ICO, as the
backbone of the whole organization, as well as transparency and
good governance, and the promotion of sustainability in all business
activities within its reach and over which it can exert an influence.

— Respect for Human Rights and the preservation of the surroundings,
the environment and biodiversity, in the framework of its activity as
financier and along its value chain.

— The fight against climate change, the promotion of a low-carbon
economy model and the mobilization of resources, financing and
investment towards sustainable activities, aiming to play a particularly
active role in the field of renewable energies and energy efficiency
and saving projects.

— The promotion of proper management of financial risks arising from
climate change, and the social and environmental impacts associated
with its activity.

To carry out these commitments, ICO works in partnership and collab-
oration with other multilateral and regional investment and development
banks and counterpart promotional banks in third countries and at EU
level, sharing good practices and management models with the private
credit institutions that it supports and complements in its work to make
business financing more dynamic.

For ICO Group, sustainability is a basic guiding pillar of its actions,
and involves all areas of the organization and its activity, acting as a
foundation that allows the company to fulfil its mission as a public
and promotional bank.
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Sustainability is also the core of ICO’s strategic reorientation,!3 and

constitutes a multidimensional challenge, summarized through the
Sustainable Development Goals, the Agenda for Change and the
European Green Deal.

As a concrete step of its strategy, ICO, with the structural assistance of
the European Commission, defined a Sustainable Finance Action Plan in
July 2020.* This plan concluded the need to provide the institution with
a Sustwinability Task Force with representation from all the General Direc-
torates of ICO and all the entities of ICO Group (Axis and Fundacién
ICO) to promote, coordinate and contribute to the development of
the different actions of the group in terms of sustainability. Addition-
ally, a Sustainability Area has been created to evaluate and promote the
different actions carried out in terms of sustainability and in charge of the
coordination of the Task Force.

Through public-private partnerships, ICO will seek to maximize the
positive impacts generated in its activity and to work in harmony with
the financial sector, capital markets, civil society and the third sector
for a more sustainable economic model and compliance with global
sustainability agendas.

For these purposes, ICO has signed the Spanish Collective Commit-
ment to Climate Action,'® under which the signatories commit to:

— Reduce the carbon footprint of their portfolios by prioritizing the
necessary actions with special attention to the sectors with the
greatest impact.

— Engage their customers in the transition to a low-carbon economy.

— Join efforts and work together to develop the capacities and method-
ologies needed to measure climate impact and align with global and
national climate objectives.

13 https://www.ico.es/documents /15125 /1926935 /ICO+Strategic+Realignment+
2019-2021 /5c615¢34-5b66-48c8-9202-aad4aft71d94.

14 UE: Sustainable Finance Action Plan. July 2020.

15 Signed by ICO on 9 December 2019 within the framework of COP25 in Madrid,
along with the Asociacién Espanola de Banca (AEB), CECA and a score of Spanish
financial institutions. https://sl.aebanca.es/wp-content/uploads,/2019 /12 /spanish-collec
tive-commitment-to-climate-action.pdf.


https://www.ico.es/documents/15125/1926935/ICO+Strategic+Realignment+2019-2021/5c6f5e34-5b66-48c8-9202-aad4aff71d94
https://www.ico.es/documents/15125/1926935/ICO+Strategic+Realignment+2019-2021/5c6f5e34-5b66-48c8-9202-aad4aff71d94
https://s1.aebanca.es/wp-content/uploads/2019/12/spanish-collective-commitment-to-climate-action.pdf
https://s1.aebanca.es/wp-content/uploads/2019/12/spanish-collective-commitment-to-climate-action.pdf
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— Develop, together with governments, scenario experts and stake-
holders, specific road maps by sector and geography that are clear,
feasible and contribute to the objective of keeping the temperature
increase well below 2 °C with respect to pre-industrial levels, aiming
for 1.5 °C.

— Establish and publish portfolio alignment goals and objectives,
specific to each sector and scenario-based, before December 2022.

— Publish and implement, together with its customers and from
December 2020, measures to support and accelerate the transition
of society and business models towards low-carbon economy and
technology adapted to climate change.

2.3.1  Responsible Lending Statement

The activity of the financial sector and ICO’s role as stated-owned
bank must contribute to and encourage the successful transition to a
low-carbon economy and the achievement of the Paris Agreements and
Agenda 2030.

ICO is aligned with the European guidelines on sustainable finance
and considers all those operations that contribute most to sustainable
economic development to be a priority. In this sense, ICO identifies the
business activities and projects that have the greatest positive social and
environmental impact both in Spain and in third countries.

For this purpose, ICO defines the Group’s activity and financing
objectives, giving priority to:

— Sustainability: Climate Change and the environment (reducing
emissions, renewable energy, energy efficiency and transition, waste
treatment and reduction, water management...); sustainable infras-
tructures and circular economy.

— Competitiveness: Digital transformation, innovation and technolog-
ical development.

— Supplementary funding for SMEs, for entrepreneurship and start-
ups, and for the growth and internationalization of Spanish compa-
nies.

— Social welfare and development by financing employment-
generating activities and participating in public and private initiatives
that promote social inclusion and the reduction of inequalities.
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ICO will align its lending with the SDGs and develop metrics and indi-
cators to report on its contribution to Agenda 2030, highlighting the
SDGs especially related to its activity. In addition, in order to provide
information to its stakeholders and contribute to the implementation of
a common language on sustainability that promotes the reorientation of
capital flows towards these activities, ICO will identify the green projects
it finances in accordance with the European Union Taxonomy or inter-
nationally recognized standards. It will also ensure adequate management
of the risks and impacts of the projects it finances by applying recom-
mendations, international performance rules or standards, such as the
Equator Principles.

Taking into account the values and mission which underpin ICO, in
October 2016, it voluntarily adhered to the Equator Principles with the
aim of improving its social and environmental risk management system
on large financing projects and identifying and mitigating any potential
negative impacts which these projects could cause on the environment,
on people and on the climate.

ICO’s public nature and mission require it to promote and encourage
best management practices which contribute to a sustainable business
fabric and the fight against climate change. By adhering to these Prin-
ciples, ICO positions itself among the leading banks in the drive towards
sustainable and responsible financing.

Since Equator Principles were implemented in ICO in 2017, including
new obligations in its regular operations approval and management
processes, social and environmental risks of operations falling under the
‘scope’ of the Equator Principles are being rigorously analysed, and the
Principles are applied to new financing projects in all countries and
economic sectors (Fig. 3).

In this regard, ICO undertakes to publicly disclose all the projects
financed which fall under the ‘scope’ of the Equator Principles annually,
following the reporting guidelines indicated in the Principles themselves.

Furthermore, insofar as ICO wishes to be a relevant actor in the imple-
mentation of the various instruments and policies within the Multiannual
Financial Framework of the European Union, it undertakes to adopt
the necessary measures to develop a methodology to identify, quantify
and measure the impact of its activity on sustainability in a coordinated
manner and in line with the regulations established in the framework of
the EU.
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Fig. 3 1CO’s Equator Principles (Source ICO Green Bond Framework. June
2021)

ICO considers it essential that the management of risks associated with
projects consider the assessment of environmental and social impacts as
well as those related to climate change and human rights. This allows
for improved financial results, minimizing costs to people and the envi-
ronment, and contributing to the achievement of global sustainability
commitments.

As a financier, ICO will work together with the project promoters,
and with the other banks participating in each operation, to identify,
assess and manage environmental, social and climate risks, as well as their
monitoring, throughout the project’s life cycle.

In this regard, ICO is committed to maintaining and reviewing its
financing and risk policies to ensure the improvement of due diligence
processes and guarantee that best practices are applied.

ICO will assess the recommendations of the Task Force on Climate-
related Financial Disclosure (TCFD) in the financing of projects and
with particular regard to the transition and physical risks that could be
related.

In this regard, and within the framework of the agreements signed
with other financial institutions on sustainability, ICO is committed to
measuring and reducing its portfolio’s carbon footprint.

2.3.2  Exclusion of Activities

Based on the principles of action, detailed in its policy, and in order
to lead the transition towards a sustainable economic model in partner-
ship with other financial institutions or promotional banks, ICO will not
finance the following activities:
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— Illegal activities according to the legislation applicable to the oper-
ation in question or according to international agreements and
conventions.

— Projects that could result in the violation of human rights or the
limitation of individual rights and freedoms. Nor will it finance those
projects that do not comply with national, European or local envi-
ronmental legislation, or IFC standards or OECD guidelines where
this is a better reference.

— Projects that do not respect labour rights in general and in partic-
ular rights on child labour, discrimination and forced labour, on the
basis of the fundamental conventions of the International Labour
Organization (ILO).

— Activities linked to pornography and/or prostitution.

— Lethal weapons, munitions and dual-use goods, except for the
financing of the manufacture and marketing by an EU or NATO
country of parts, components and subsystems intended for non-
lethal defence equipment. Exceptionally, when it is considered to
be in the national interest, and after consultation with the Ministry
concerned and after justification and approval by ICO’s General
Board, dual-use goods may be financed with third countries.

— Companies on the relevant sanctions lists, in accordance with the
Policy on Prevention of Money Laundering and Terrorist Financing.

— Projects that may generate negative social, environmental or climate
impacts, where the promoter does not adopt the necessary measures
for their adequate management and mitigation.

— Projects that do not comply with the social and environmental stan-
dards that ICO has established in its internal procedures or do not
meet the criteria and limitations established in ICO’s direct financing
policy.

— ICO’s direct financing policy may establish additional conditions
to those provided for in this section with regard to sustainability,
whether based on European commitments, the application of inter-
national standards or other specific conditions that may be agreed.

2.3.3  ICO and Its Commitment to SMEs: Financing, Awarveness
and Alignment

The objectives set at global level require the commitment of small and
medium-sized enterprises in order to be achieved. The Agenda 2030 and
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the Paris Climate Agreement require the active participation of SMEs,
which in Europe represent more than 98% of the total business fabric.

Disinformation and limited economic and human resources represent
a barrier to the alignment of these small and medium enterprises with the
SDGs and Agenda 2030. In order to meet these challenges, companies
will have to incorporate changes in their management systems to enable
the transformation to a low-carbon and sustainable economic model in
the long term.

ICO is aware of this situation and has a key role to play as a reference
in the financing of all Spanish companies, and particularly of SMEs, the
self-employed and entrepreneurs. On the basis of this relationship, ICO,
with the necessary collaboration and coordination with the financial enti-
ties collaborating in the credit lines and with other collaborating agents
in matters of sustainability, is committed to promoting actions of infor-
mation, dissemination, guidance and support that smooth this transition
towards the new economic paradigms represented by the SDGs and the
Paris Climate Agreements, 1

2.3.4  Commitment to Sustainable Development of Financial
Markets

To finance its activity, ICO issues bonds on the capital markets. Over
the years, ICO’s vocation of public service and its commitment to the
long-term and sustainable development of the economy has generated
confidence in the financial markets which has enabled it to finance its
activity successfully.

ICO has been a pioneer in Spain in issuing social bonds, in which
it is already a reference point, and with which it has obtained funds to
promote business activity in the most disadvantaged areas nationally, and
to influence the creation and maintenance of employment.

In 2019, ICO was also recognized for its first green bond issue
to finance projects related to renewable energy, energy efficiency, clean
transport, pollution prevention and control and sustainable management
of natural resources.

16 1 this line, ICO has already created a web space together with the Spanish Global
Compact Network to involve Spanish SMEs in the achievement of the Agenda 2030
https://icopymeods.ico.es/.
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ICO is involved in the sustainable evolution of capital markets,
working alongside the main associations, such as the International
Capital Market Association (ICMA), in its implementation of standards
and principles that contribute to directing capital flows efficiently and
transparently towards sustainable development.

In this regard, it should be noted that the ICO has been the only
national promotional bank in Europe and the only Spanish entity that
is part of the ICMA’s Advisory Committee for social and green bond
principles, which accredit the prestige and recognition that its work as a
responsible bond issuer has generated.

ICO is committed to following this line of action that aims to provide
value through the development of sustainable financial instruments, to
exerting influence so that all the actors in the markets are united in
responsible investment and to promoting partnerships and synergies that
allow the redirection of capital flows to sustainable and low-carbon
investments.

Finally, it should be noted that for ICO, transparency and communi-
cation with its investors is the key to building confidence that the funds
obtained through ICO issues will be used to promote and finance busi-
ness projects and public-private partnership initiatives that contribute to
sustainability, both in Spain and abroad.

2.4  ICO’s Commitment to Its Employees

ICO’s most important asset is its human and intellectual capital,
committed professionals who drive the organization every day towards
achieving its mission in an environment of collaboration and trust.

As regards the relationship with the professionals who make up its
organization, ICO expressly commits to:

The Universal Declaration of Human Rights and the International

Labour Organization Declaration on Fundamental Principles and

Rights at Work.

— Freedom of association and effective recognition of the right to
collective bargaining.

— Equal treatment and opportunities between men and women and
the fight against all forms of discrimination.

— The conciliation of work, family and personal life.

— Professional development and training.
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Workplace health and safety.

Balancing professional activity with respect for the environment.
The inclusion of groups with functional diversity in social and work
contexts.

Corporate volunteering to be developed through collaboration
agreements with social entities.

ICO has the ‘EFR’ family-responsible company seal, which certifies
that it has an effective model for managing its balancing processes. This
certification is based on evaluation and continuous improvement and
promotes the application of conditions of flexibility, harmony between
family and professional life, equal opportunities, communication channels
with employees and quality at work.

ICO undertakes to expressly inform and train its employees on the
sustainable management of its activity, in all its facets; environmental,
social, human rights and climate.

ICO has established a Management by Objectives System in which
the variable remuneration of all its staff and senior management is directly
linked to specific sustainability objectives. This facilitates the express align-
ment of the organization with the commitments made in this area and
guarantees progress in the established lines of action.

2.5  Good Governance and Transparency
2.5.1  Corporate Governance and Compliance

The bases of corporate governance in the ICO Group, and in partic-
ular the functions, responsibilities and powers of the governing bodies
and decision-making committees, as well as their appointment and
functioning, are set out in the internal regulations, decision-making
procedures or the corresponding by-laws of ICO or its subsidiaries.

In the development of its activity, ICO complies with the provisions
of its by-laws, internal regulations, procedures and the applicable legisla-
tion. Where convenient and appropriate, it adheres to standards or good
practices that go beyond those required by the applicable regulations.

The General Board provides the guidelines for sustainability. As the
highest decision-making body, it is committed to independence and
impartiality in its decision-making. It has four independent directors
among its ten members, who do not belong to the public sector but
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are not linked to the financial sector either. In addition, these directors
have double voting rights for decisions relating to financial transactions
involving the assets and liabilities of ICO’s business.

All members of the board must meet requirements of commercial and
professional integrity and must always act in the interest of the institu-
tion and in accordance with a set of referred principles of impartiality
and confidentiality, avoiding actual and potential conflicts of interest, both
direct and indirect.

The internal control systems address and ensure the prevention of
money laundering and the financing of terrorism, corruption and fraud
and the protection of personal data, and regulate the use of privileged
information through the Code of Ethics and Conduct and the Internal
Regulations of Conduct in the Securities Market. ICO is a signatory to
the 10 Principles of the Global Compact and is committed to fighting
corruption in all its forms, including extortion and bribery.

ICO has a Code of Ethics and Conduct which defines and develops
the basic foundations of ethical behaviour and the necessary action guide-
lines expected from its directors, managers and employees in the relations
established with ICO staff, customers, suppliers and third parties. These
guidelines include mandatory rules on the acceptance of gifts, invitations
or benefits.

ICO is committed to the OECD recommendation on public integrity
to promote accountability and the general interest, through the proper
management of conflicts of interest, the introduction of transparency
measures in lobbying activities, ensuring in all cases, transparency and
the participation of all interested parties. The Direct Funding Policy will
establish the conditions and limitations in this respect.

2.5.2  Responsible Public Procurement

ICO, as a public entity, is subject to the law on public sector contracts. By
virtue of these regulations and in application of the principles that govern
its activity, the contracting of ICO, in addition to being a purchasing
procedure, serves as an instrument to implement both European and
national policies in social, environmental, innovation and development
matters, as well as the promotion of SMEs and the protection of
competition.
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ICO is committed in its tendering processes to efficiency in public
spending and respect for the principles of equal treatment, non-
discrimination, transparency, proportionality and integrity.

Social responsibility criteria are incorporated into its contracting, in
which for the awarding of the contract, the socially responsible practices of
its suppliers are evaluated, especially those oriented towards the creation
of long-term employment, the establishment of equality and conciliation
policies among its staff, the contracting of people at risk of social and
labour exclusion and respect for the environment.

ICO attaches particular importance to suppliers’ compliance with
human rights, labour and environmental regulations. ICO has appropriate
measures in place to combat corruption, fraud and favouritism, as well as
to prevent, detect and effectively resolve conflicts of interest that may arise
in tendering procedures.

ICO requires from its suppliers quality certifications, environmental
and social labels and seals to accredit the sustainability of the products
and services they offer, which is an effective instrument to evaluate and
guarantee these aspects.

As a public business entity, part of its contracting is subject to central-
ized purchasing processes, according to Order EHA /1049 /2008, of 10
April, which makes it compulsory to contract through the Directorate
General for Rationalisation and Centralisation of Public Procurement.
This contracting complies with the standards and principles outlined
above.

In addition, the ICO Group promotes the social and labour integration
of groups at risk of exclusion by contracting goods or services through
Special Employment Centres.

2.5.3  Internal Management

ICO has at its facilities the necessary means to segregate and recycle
the waste generated in the development of its activity and seeks to use
ecological and recycled materials.

It also carries out periodic awareness campaigns on the consumption
of light, water and paper in order to ensure the responsible use of these
resources by employees in the workplace and to transfer these habits to
the personal sphere. In this process, employees are invited to suggest
improvements that allow for a more efficient use of resources.
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A relevant objective for ICO is to avoid and reduce greenhouse gas
emissions as much as possible. This is achieved through the implemen-
tation of energy-saving measures, and the use of energy from renewable
sources in the heating and air conditioning of its offices. In addition, in
order to reduce its carbon footprint per employee, it promotes the use
of alternative means to travel, such as video conferencing, and seeks to
minimize travel as much as possible.

2.5.4  Communication and Transparency

For ICO, dialogue with its stakeholders in relation to sustainability is a
fundamental key for its business and activity. ICO informs its stakeholders
of its activities and its financing in a transparent manner and maintains
open channels of communication to obtain comments and contributions,
which enable it to continue improving its sustainability management,
identify business opportunities and avoid or identify risks.

ICO provides its stakeholders with all relevant information regarding
its organizational structure and activity, and it prepares its reports in
accordance with internationally recognized standards, such as the Global
Reporting Initiative (GRI), under which it prepares its sustainability
report. In addition, and in accordance with the provisions of the Trans-
parency Law, it provides direct access to the Transparency Portal of
the Government of Spain so that interested parties can consult the
information and data available.

Finally, ICO reiterates its commitment to continue incorporating the
best practices in good governance, transparency and internal manage-
ment, as well as in improving its information, indicators and reporting,
especially those related to sustainability and its contribution to the
achievement of the SDGs, the Paris Climate Agreements and the impact
of its activity.

2.6 Scope, Coverage and Revision

ICO’s General Council approved this Sustainability Policy at its meeting
of 27 February 2020 in order to make known the commitments of ICO
in this matter. It will be published on ICO’s website and will be available
to all interested parties.

This policy has been prepared by ICO, and is applicable to its activity
and management practices, and it’s the main reference for the rest of the
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entities of the ICO Group, Axis and ICO Foundation, given the different
activities they develop and the rules that regulate them.

ICO’s Management assumes the commitment of keeping the Sustain-
ability Policy updated, reviewing it when there are modifications in the
management of ICO’s activities, or facts that force its adaptation to the
current reality. In any case, the update will be made at least every three
years.

2.7 Axis Sustainability Approach

Sustainability criteria have been implemented throughout ICO Group,
including Axis, the ICO’s Venture Capital Manager, through these
three financial instruments:

Fond-ICO Global Investments in funds that invest in companies of all
sectors that incorporate a component of innovation. Sustainability and
digitalization have been included as evaluation criteria in this 4.5 billion
€ fund of funds.

Fond-ICO Infrastructures II Endowed with 400 million €, and
managed by Axis, this fund will invest in sustainable infrastructures (trans-
port, social infrastructure and energy and environment) directly or as fund
of funds, in Spain and abroad when there is any Spanish interest involved.

Fond-ICO Pyme This fund, worth 250 million €, has five activities: (1)
Business Angels, (2) COVID-19 Entrepreneur Ecosystem, (3) Sustainable
and Social Impact Initiative, (4) Diversified Debt Funds and (5) Direct
Investment and Fund of Funds (until 2013).

This fund is focused on promoting innovative sources of funding for
SMEs and a new ecosystem activity. In 2019, Axis launched a new initia-
tive for sustainability and social impact through Fond-ICO PYME worth
50 million €.

This initiative promoted the creation of funds devoted to invest in
companies developing projects with a significant social and/or environ-
mental and circular economy impact. The remuneration of the fund
manager (carry interest) is linked to the performance of impact indicators
for each company in its portfolio.

Since this initiative was launched, Fond-ICO Pyme has invested in
CREAS IMPACTO (5 million €), Q-IMPACT (5 million €) and B-
SOCIAL (5 million €) with an expected mobilization of 125 million



4 SUSTAINABLE FINANCE: A QUEST FOR VALUE FROM ICO 107

€ for Spanish impact SMEs focused on health and well-being, environ-
mental sustainability, education and social innovation, whose activity has
a measurable social impact.

In addition, AXIS collaborates with Spain NAB, National Advisory
Board on Impact Investment, related to the Global Steering Grouwp for
Impact Investment—GSG.Y” The GSG was established in August 2015 to
continue the work of the Social Impact Investment Taskforce established
under the UK’s presidency of the G8. It currently covers 33 countries
and brings together impact leaders from finance, business, government
and philanthropy. AXIS also belongs to the Impact Committee of the
Spanish Association for Private Equity and Venture Capital (ASCRI).

3 ICO’s PARTICIPATION IN NATIONAL
AND INTERNATIONAL SUSTAINABLE INITIATIVES

1. National initiatives
2. International initiatives

ICO analyses, promotes and integrates main market trends in sustain-
ability and CSR fields, including global agreements and development
guidelines for which the international community is committed to, as
illustrated below:

ESG principles on responsible investment govern ICO’s external
corporate social responsibility policy, through joint work with other
institutions and initiatives, as well as its compliance with various
national and international commitments of the financial industry and
the public sector related to sustainability.

In relation to sustainability, ICO acts in a coordinated manner at the
European Community level with other National Promotional and Devel-
opment Banks. In 2019, the ICO has committed to the following two
initiatives:

17.GSG (2021).
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3.1  National Initiatives
3.1.1 ICO’s Foundation

Foundation ICO, together with UNED carried out a Study on Circular
Economy and SMEs'® with the aim of being a practical tool capable
of providing solutions to real problems faced by Spanish SMEs when
launching initiatives and practices of this nature. The result of this study
has been the document ‘The transition to the Circular Economy. Guide
for SMEs’.

a. Spanish Network of the UN Global Compact: ICO is a member
of the Red Espainiola del Pacto Mundial (REPM) and a signatory
of its 10 Principles since 2005, and has been part of its executive
committee since 2010.

The mission of the Spanish Network of the Global Compact is to:

— Promote business sustainability through the establishment of 10
universal principles of conduct and action in the field of Human
Rights and Business, labour standards, the environment and the fight
against corruption.

— Strategize and promote daily actions of all types of entities and
thus favour the achievement of Sustainable Development Goals
(SDGs). Currently, the United Nations Global Compact (UN
Global Compact) is the largest voluntary initiative of corporate social
responsibility and sustainable development in the world, aimed at the
generation of shared value.

ICO has been a partner since 2005 and part of its Executive Committee
since 2010.

b. Collective Commitment to Climate Action. This reflects
the commitment of the Spanish banking sector to reduce its carbon
footprint in the credit portfolios of the signatory entities.

18 ICO and UNED (2020): Study on Circular Economy and SMEs.



4 SUSTAINABLE FINANCE: A QUEST FOR VALUE FROM ICO 109

c. FINRESP (Spanish Centre for Responsible and Sustainable
Finance): ICO maintains a close collaboration with this Centre,
driven by various associations of the financial sector. It aims to
address the difficulties and needs of the business fabric, particu-
larly in relation to Spanish SMEs, to positively contribute to the
commitments of the 2030 Agenda.

d. SPAINSIF: Spainsif is the reference platform on sustainable and
responsible investment in Spain, encouraging the integration of
environmental, social and good governance criteria in investment
policies. Spainsifis a member of the pan-European Forum of sustain-
able and responsible investment. ICO is one of the 73 partners of
this platform incorporated as a non-profit association whose mission
is to promote the integration of ESG criteria in investment poli-
cies through dialogue between the investment community, public
administrations and various social groups, contributing to sustain-
able development. It also aims to raise awareness and promote
changes in companies’ and citizens’ investment processes.

e. Working Group on the Strategic Plan for Internationalizing
the Spanish Economy. ICO participates in the development of the
National Action Plan for Businesses and Human Rights, which aims
to establish a guide for examining the consistency of policies that
support the internationalization of companies and their alignment
with the UN’s Guiding Principles on Human Rights.

3.2 International Initiatives
3.2.1  Invest EU’s Sustainability Proofing Expert Group

1ICO participates in the expert working group at the European level for
defining the methodology and criteria that will be used to ensure sustain-
ability in projects financed through Invest EU linked to the 2021-2027
EU Multiannual Financial Framework.



110 1. G. ZURIAGA

a. Joint Initiative on Circular Economy (JICE)

Initiative from the five largest national promotional banks (KFW—
Germany, CDP—Italy, CDC—France, BGK—Poland and ICO) along
with the EIB to support the development and implementation of projects
and programmes of the circular economy in the European Union worth
10,000 million euros until 2023.

b. Clean Ocean Initiative

1ICO’s commitment to this initiative, worth 2,000 million euros, aims to
help to mitigate the effects of climate change and to contribute to the
fight against pollution in the oceans through the provision of funding
for projects for the efficient management of production processes and for
the recycling of plastic waste in order to preserve our oceans, along with
sustainable fishing and shipping.

Within the framework of COP25 in Madrid, along with the Asociacién
Espanola de Banca (AEB), CECA and a group of Spanish financial
institutions, ICO signed the Spanish Collective Commitment to Climate
Action,' under which the signatories commit to:

— Reduce the carbon footprint of their portfolios by prioritizing the
necessary actions with special attention to the sectors with the
greatest impact.

— Engage their customers in the transition to a low-carbon economy.

— Join efforts and work together to develop the capacities and method-
ologies needed to measure climate impact and align with global and
national climate objectives.

— Develop, together with governments, scenario experts and stake-
holders, specific roadmaps by sector and geography that are clear,
feasible, and contribute to the objective of keeping the temperature
increase well below 2 °C with respect to pre-industrial levels, aiming
for 1.5 °C.

19 AEB (2019).
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— Establish and publish portfolio alignment goals and objectives,
specific to each sector and scenario-based, before December 2022.

— Publish and implement from December 2020, together with its
customers, measures to support and accelerate the transition of
society and business models towards low-carbon economy and
technology adapted to climate change.

c. Collaboration with the High Commissioner for the 2030
Agenda.

The #ICOpymeODS platform, developed by ICO, the Spanish Network
of the UN Global Compact and the High Commissioner for the 2030
Agenda, must be mentioned. It aims to develop a sustainable business
fabric through raising awareness of the opportunities offered by the
achievement of the SDGs among SMES and the importance of aligning
their strategies with these.

d. Forética

Forética is the leading association of companies and professionals in
corporate social responsibility and sustainability in Spain and Latin
America with more than 200 partners. With the aim of being a key player
in promoting the integration of social, environmental and good gover-
nance in the strategy and management of companies and organizations,
1CO participates in the following working groups:

— Cluster of climate change
— Social Impact Cluster
— Cluster of transparency, good governance and integrity

ICO has been a partner of Forética since 2005. In 2018, ICO, in collab-
oration with Forética, implemented a CSR Action Group in the Public
Company to share knowledge and integrate the SDGs into public enter-
prises’ strategies so that they could promote change and be a reference
point for other economic and social actors. The Group currently has over
28 associated public entities and, in 2018, it published the ‘Practical
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guide to public companies’ contvibution to the 2030 Agendn’>° In terms of
transparency and good governance, ICO is fourth in Transparency Inter-
national Spain’s ranking of 45 entities and public enterprises, only ranking
underneath CDTI, Adif and Ingeniera y Economia de transporte.

¢. ICMA—Green Bond Principles

ICO is a partner of the International Capital Markets Association
(ICMA), one of the most active institutions internationally in the defi-
nition of certification for green bond issues. ICO participated in the
Working Group that prepared the “Social Bond Principles” guide and has
been a member of the Advisory Council of the Green Bond Principles
and Social Bond Principles Executive Committee since 2019, being the
only Spanish public entity and the only National European Promotional
Bank that participates in this category of the Advisory Council.

f. LMA—Green and Sustainable Green Loan Principles

Established in 2018 by the Loan Market Association (LMA) to rate green
loan operations based on four basic ideas: ensuring the use of funds;
undergoing a rigorous project evaluation and selection process; control-
ling the management of funds; and monitoring until its completion and
implementation. ICO uses this standard to rate their green loans.

g. Equator Principles Association

ICO has been committed to the Equator Principles since 2016, having
incorporated them into its internal processes to assess the impact of
projects. This set of internationally recognized principles in the finan-
cial sector aims to define a risk management framework for identifying,
assessing and managing social and environmental risks linked to projects.

h. Sustainable Bond Forum

20 CSR Action Group in the Public Companies, 2018.
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Organized annually by ICO, having celebrated its 5th edition in June
2019 in Madrid, coinciding with World Environment Day. In addition,
ICO actively promotes and participates in numerous international forums
related to sustainable finance and investments. During 2019, the ICO’s
role at COP25 as an organizer of a panel on sustainable finance and its
participation in over 10 sessions and meetings within the framework of the
summit should be highlighted. In addition, the organization undertook
ALIDE’s Annual Assembly?" in Madrid, which includes national banks of
promotion in Latin America, Europe and other relevant countries.

i. Invest EU’s Sustainability Proofing Expert Group

Participation in the expert working group at the European level for
defining the methodology and criteria that will be used to ensure sustain-
ability in projects financed through InvestEU linked to the 2021-2027
EU Multiannual Financial Framework.

4 1CO’s GREEN BoNDs

. Rationale for ICO’s Green Bond Framework
. Use of Proceeds

. Alignment of the use of proceeds

. Process for project evaluation and selection
Management of proceeds

. Reporting

. Allocation reporting

. Impact reporting

. External review

O 00 N O UL Do

In 2019, ICO made its début in the Green Bond market, a category
of sustainable debt that reflects the Institute’s commitment to the envi-
ronment and the fight against climate change through the financing of
projects aimed at these ends.

21 gystainable Bond Forum. June 2019.
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ICO’s green bond issuance framework was updated in June last year
and, like the social bond issuance framework, has received an indepen-
dent opinion from Sustainalytics, which determines that the framework
is aligned with ICMA’s Green Bond Principles, the industry’s leading
international standard.

The framework includes different categories, aligned with the SDGs
(Sustainable Development Goals) towards which to direct funds raised
from emissions: renewable energy, clean transport, energy efficiency,
sustainable management of natural resources or pollution control,
among others.

So far, ICO has launched 4 Green Bond issues worth 2 billion € and
has published information on the destination of the funds and the esti-
mated impact of the first three. The proceeds of these first three green
bonds, issued between 2019 and 2021, have been used to finance 30
projects with an estimated saving of more than 692,000 tons of CO2
and mobilizing funds in excess of 12 billion € (Fig. 4).

Public-Private Partnership

The funds raised through sustainable debt are used to finance public-
private partnership projects through the various instruments available to
ICO, such as the ICO Lines, direct financing programmes and the funds
managed by AXIS, ICO’s venture capital subsidiary.

Furthermore, with ICO’s issuance of social and green bonds and its
consequent promotion of projects that generate a positive social and envi-
ronmental impact, ICO’s commitment extends to working in line with the
objectives set out in the Recovery, Transformation and Resilience Plan.

4.1  Rationale for ICO Green Bond Framework

ICO’s public nature and mission require it to promote and encourage best
management practices, which contribute to a sustainable business fabric in
line with the SDGs. By adhering to these standards, ICO positions itself
among the leading banks in the drive towards sustainable and responsible
financing.

ICO is fully committed with Sustainability Finance and has played a
key role in the Social Bond Market by issuing a series of Social Bonds in
different currencies thus far, and has the intention to go further on the
contribution to the development of a sustainable financial market.
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provided a job opportunity
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1 hospital builtt o reach
339.494 patients

Fig. 4 ICO’s Green Bonds. ICO’s Benchmark Issuer (Source ICO [2019])
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ICO has updated its Green Bond Framework (‘the Framework’) to be
aligned with what is expected to become EU Green Standard?? (based
on available documentation). In addition, the Framework is aligned with
ICMA’s Green Bond Principles 2018%3 and its four core components.

1. Use of Proceeds

2. Process for Project Evaluation and Selection
3. Management of Proceeds

4. Reporting

ICO also intends to progressively examine all projects in line with EU
Taxonomy for sustainable economic activities as it becomes available, final
and relevant for the projects comprised in ICO Eligible Green Loan Port-
folio. Such analysis will be included in the reporting as the case may
be.

4.2 Use of Proceeds

ICO’s Green Bonds proceeds will be allocated to a portfolio of
Green Eligible Loans (the ‘Green Eligible Loan Portfolio’) meeting
the following Project Categories according to its Eligibility Criteria,
Environmental Objectives and Environmental Benefits (climate change
mitigation) (Table 1).

Table 1 ICO’s Project
categories and eligibility
criteria

Project categories

Renewable energy

Hydrogen production

Energy efficiency

Green buildings

Clean transportation

Pollution, prevention and control

Sustainable water and waste water management

N QU N

Source ICO Green Bond Framework, June 2021

22 EU Green Standard (2019).
23 ICMA’s Green Bond Principles (2018).
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Certain activities will be excluded as eligible due to their environmental
non-friendly nature, such as:

— Nuclear power generation

Fossil fuel based energy

Carbon related activities

— Oil and gas

— Armament sector

— Tobacco

— Any other activities that are not considered environmental-friendly

4.3  Alignment of the Use of Proceeds with the UN SDGs

All of ICO’s Eligible Green projects contribute to the environmental
objective of climate change mitigation and the achievement of UN
Sustainable Development Goals, specifically the following ones (Table 2).

Table 2 ICO’s goals in Renewable Energy projects

Renewable Energy

7.1 By 2030, ensure universal access to affordable, reliable and
modern energy services

7.2 By 2030, increase substantially the share of renewable energy in
the global energy mix

7.a By 2030, enhance international cooperation to facilitate access to

clean energy research and technology, including renewable energy,
energy efficiency and advanced and cleaner fossil-fuel technology,
and promote investment in energy infrastructure and clean energy

7.b By 2030, expand infrastructure and upgrade technology for
supplying modern and sustainable energy services for all in
developing countries, in particular least developed countries, small
island developing States and land-locked developing countries, in
accordance with their respective programmes of support

13.1 Strengthen resilience and adaptive capacity to climate-related
hazards and natural disasters in all countries

Source ICO Green Bond Framework. June 2021
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Table 3 ICO’s goals in Hydrogen production projects

Hydrogen production

7.1 By 2030, ensure universal access to affordable, reliable and
modern energy services

7.2 By 2030, increase substantially the share of renewable energy in
the global energy mix

7.a By 2030, enhance international cooperation to facilitate access to

clean energy research and technology, including renewable
energy, energy efficiency and advanced and cleaner fossil-fuel
technology, and promote investment in energy infrastructure and
clean energy technology

7.b By 2030, expand infrastructure and upgrade technology for
supplying modern and sustainable energy services for all in
developing countries, in particular least developed countries, small
island developing States and land-locked developing countries, in
accordance with their respective programmes of support

13.1 Strengthen resilience and adaptive capacity to climate-related
hazards and natural disasters in all countries

Source ICO Green Bond Framework. June 2021

Table 4 ICO’s goals in Energy efficiency projects

Energy efficiency

7.3 By 2030, double the global rate of improvement in energy
efficiency
8.4 Improve progressively, through 2030, global resource efficiency in

consumption and production and endeavour to decouple economic
growth from environmental degradation, in accordance with the
10-year framework of programmes on sustainable consumption and
production, with developed countries taking the lead

9.4 By 2030, upgrade infrastructure and retrofit industries to make
them sustainable, with increased resource-use efficiency and greater
adoption of clean and environmentally sound technologies and
industrial processes, with all countries taking action in

Source ICO Green Bond Framework. June 2021
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Table 5 ICO’s goals in Green Buildings projects

Green Buildings

e

9.1 Develop quality, reliable, sustainable and resilient infrastructure, including
regional and transborder infrastructure, to support economic development and
human well-being, with a focus on affordable and equitable access for all

9.4 By 2030, upgrade infrastructure and retrofit industries to make them
sustainable, with increased resource-use efficiency and greater adoption of clean
and environmentally sound technologies and industrial processes, with all
countries taking action in

Source ICO Green Bond Framework. June 2021

Table 6 ICO’s goals in Clean Transportation projects

Clean Transportation

11.2 By 2030, provide access to safe, affordable, accessible and sustainable
transport systems for all, improving road safety, notably by expanding
public transport, with special attention to the needs of those in
vulnerable situations, women, children, persons with disabilities and
older persons

1l.a Support positive economic, social and environmental links between
urban, per-urban and rural areas by strengthening national and regional
development planning

3.9 By 2030, substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution and contamination

Source ICO Green Bond Framework. June 2021

4.4 Process for Project Evaluation and Selection

ICO commits to ensure that all eligible projects comply with the sustain-
ability policies ICO has adopted, including the Sustainability Policy,
Corporate Social Responsibility (CSR) Policy, the Environmental Policy,
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Table 7 ICO’s Goals in Environmentally sustainable management of living
natural resources and land use projects

Environmentally sustainable management of living natural vesources and land wuse

12.2

14.4

15.2

154

15.a

Strengthen efforts to protect and safeguard the world’s cultural
and natural heritage

By 2030, significantly reduce the number of deaths and the
number of people affected and substantially decrease the direct
economic losses relative to global gross domestic product
caused by disasters, including water-related disasters, with a
focus on protecting the poor and people in vulnerable situations
By 2030, achieve the sustainable management and efficient use
of natural resources

By 2020, effectively regulate harvesting and end overfishing,
illegal, unreported and unregulated fishing and destructive
fishing practices and implement science-based management
plans, in order to restore fish stocks in the shortest time
feasible, at least to levels that can produce maximum
sustainable yield as determined by their biological characteristics
By 2020, ensure the conservation, restoration and sustainable
use of terrestrial and inland freshwater ecosystems and their
services, in particular forests, wetlands, mountains and drylands,
in line with obligations under international agreements

By 2020, promote the implementation of sustainable
management of all types of forests, halt deforestation, restore
degraded forests and substantially increase afforestation and
reforestation globally

By 2030, combat desertification, restore degraded land and
soil, including land affected by desertification, drought and
floods and strive to achieve a land degradation-neutral world
By 2030, ensure the conservation of mountain ecosystems,
including their biodiversity, in order to enhance their capacity
to provide benefits that are essential for sustainable development
Mobilize and significantly increase financial resources from all
sources to conserve and sustainably use biodiversity and
ccosystems

Source ICO Green Bond Framework. June 2021
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Table 8 ICO’s goals in sustainable water and wastewater management projects

Sustainable water and wastewater management

By 2030, improve water quality by reducing pollution, eliminating

dumping and minimizing release of hazardous chemicals and materials,

halving the proportion of untreated wastewater and substantially

increasing recycling and safe reuse globally

6.4 By 2030, substantially increase water-use efficiency across all sectors and
ensure sustainable withdrawals and supply of freshwater to address water
scarcity and substantially reduce the number of people suffering from
water scarcity

6.a Countries in water- and sanitation-related activities and programmes,

including water harvesting, desalination, water efficiency, wastewater

treatment, recycling and reuse technologies

6.b Support and strengthen the participation of local communities in
improving water and sanitation management
12.2 By 2030, achieve the sustainable management and efficient use of

natural resources

as well as other standards ICO adheres to (i.e. Equator Principles, UN
Global compact), and that are not subject to any major controversy.

The process for Project Evaluation and Selection will be elaborated
by ICO’s Sustainability Department on a regular basis, and implies the
participation of the different units involved in the projects, considering
the sustainable commitment across the organization, according to this
procedure:

— The Loan Portfolio Management Area will make a list including the
Projects susceptible of being classified as Green.

— Further information about each specific Project is collected from
the Sustainability Department as well as from other areas directly
involved in the financing of the particular Project.

— Finally, the Sustainability Department will select the Eligible Projects
that meet the eligibility criteria and fit with the Green Project
Categories identified in the ICO’s framework.
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In the event that a loan does not meet the eligibility criteria, in the case
that there are any early loan repayments, or when a loan matures, ICO will
replace such loans in the Green Eligible Loan Portfolio with new loans
selected according to the Eligibility Criteria as defined in this framework.

ICO commits to updating the Green Bond Framework with the goal of
adhering to the most recent best market practices.

4.5  Management of Proceeds

Net proceeds from ICO’s Green Bonds will be placed in ICO’s treasury
and managed by the treasury department using existing internal tracking
systems. ICO commits to invest the net proceeds yet to be invested in
cash, cash equivalent or money market products.

The team in charge of Sustainable Finance will periodically review loans
funded through its administrative loan programme to identify those that
meet the eligibility criteria and allocate them to the Green Eligible Loan
Portfolio.

ICO, on a best-efforts basis, will allocate all of the Green Bonds
proceeds to eligible projects and loans within a year of issuing a bond.

4.6  Reporting

ICO commits to providing the following reporting information with
regard to green bonds on a dedicated report publicly available on ICO’s
website.

4.7  Allocation Reporting

ICO will provide to investors information on the allocation of the Green
Bonds proceeds annually until all proceeds have been allocated. The
allocation reporting will include:

— Total amount allocated with a breakdown per project category, and
per geographies

— Share of new financings and of refinancing through the Green Bonds

— Total amount of the unallocated proceeds
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4.8

Impact Reporting

123

Until full allocation, ICO will also provide an annual impact reporting on
the environmental benefits of the projects resulting from the Green Bond
issuance. This reporting may include (Table 9).

Table 9 ICO’s annual impact reporting

Project category

Output metrics

Impact metrics

Renewable energy

Energy efficiency

Hydrogen production

Green Buildings

Clean transportation

Pollution prevention and
control

Environmentally sustainable
management of living natural
resources and land use

Sustainable water and
wastewater management

Expected renewable energy
capacity installed (MW)
Expected renewable energy
production distributed in
MWh

Annual energy savings in
MWh

Annual Hydrogen
production (tH2 or m3)

Annual energy savings in
MWh

Reduction in annual energy
consumption after
renovation (%)

Modal shift: Number of
passenger-Km. and/or
tons-Km

Size of the Group’s fleet
Annual reduction in waste
to landfill /Project specific
targets and results
Estimated land area with
biodiversity management
Number of sustainable
fishery loans granted
Expected volume of water
treated (m3/year)/Project
specific targets and results

Estimated annual GHG
emissions reduced/avoided
(in tCO2e/year)

Estimated annual GHG
emissions reduced/avoided
(in tCO2e/year)
Estimated annual GHG
emissions reduced/avoided
(in tCO2e¢/year)
Estimated annual GHG
emissions reduced/avoided
(in tCO2e/year)

Estimated annual GHG
emissions reduced/avoided
(in tCO2e¢/year)

Tons of waste managed
(m3/year)

Estimated annual GHG
emissions reduced/avoided
(in tCO2e¢/year)

Annual reduction in water
consumption (m3/year)

Source ICO Green Bond Framework. June 2021



124 1. G. ZURIAGA

4.9  External Review

1CO will engage Sustainalytics to provide an External Review in the form
of a Second Party Review on the ICO Green Bond Framework, and confirm
alignment with GBP 2018. The external review will be made available on
ICO website.

5 ICO’s SociaL BoNDs

In 2015, ICO began its journey as a sustainable issuer, and it was then
that the first ICO Social Bond was launched. At a time when there
were still no specific guidelines for sustainable bonds on the market,
the Institute focused its objective on the letter ‘S’ of the so-called ESG
criteria (Environmental, Social and Corporate Governance) and opted for
attracting funds to act in regions of Spain with a per capita income below
the national average by financing projects carried out by the self-employed
and SME:s (Fig. 5).

This first Social Bond issue has been followed by seven more to date,
and ICO has not only been a pioneer but has also remained from
the outset one of the key issuers in the sustainable finance sector,
launching at least one social bond issue every year to finance operations
that generate a positive social impact. The latest ICO Social Bond was
issued in September 2022, maturing in January 2028 and worth 500
million € which, added to the total social debt issued, amounts to 4,050
million € euros placed with investors from all over the world.

Taking stock of the first Social Bonds issued by ICO, of which the
reporting of 7 has been published, the funds raised have financed 64,200
projects with an estimated impact of 406,600 jobs.

In April 2020, ICO updated its Social Bonds Framework. As in the
previous 2015 report, Sustainalytics (a global leader in ESG research and
data) certified that the framework was aligned with ICMA (International
Capital Markets Association) Social Bond Principles, the leading industry
standard. This update enabled it to launch the first public issue in Spain
of a COVID-19 Social Bond. With this new framework, ICO can allocate
the funds it raises through the issuance of Social Bonds to projects with
a positive impact on employment, that promote economic and territorial
cohesion, the construction of social housing or that are developed in the
field of education and health, among others.
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Last 26th September 2022 ICO launched a new social bond issue
amounting to 500 million €.

— The issue has been very well received by international investors, who
have acquired 84% of the bonds.

— With the funds raised, ICO will finance projects in public-private
partnerships that promote social and territorial cohesion and
generate a positive impact on employment.

— ICO strengthens its role as a benchmark issuer in the sustain-
able bond market with thirteen transactions (9 social and 4 green)
amounting to 6.55 billion €.

— These operations have promoted more than 69,000 projects for
the self-employed, SMEs and Spanish companies, which have
contributed to maintaining more than 440,000 jobs, and prevented
the emission of more than 692,000 tons of CO; per year.

— With the issuance of social and green bonds, ICO is committed
to promoting investments that generate a positive social and envi-
ronmental impact, in line with the objectives established in the
Recovery, Transtformation and Resilience Plan.

ICO (with rating A/Baal /A-/A de S&P/Moody’s/Fitch/DBRS) has
launched a new social bonds issue amounting to 500 million €, maturing
on the 31st January 2028, which will be used to finance projects for the
self-employed, SMEs and Spanish companies which generate a positive
social impact and boost job creation.

With this new issue, ICO strengthens its commitment to the devel-
opment of the sustainable bond market and consolidates its role as a
benchmark issuer, with nine social bond issues and four green bond issues,
with an issued amount of 6.55 billion €.

This operation has been well received by international investors,
demonstrating the investor base’s confidence in the role of ICO. 84%
of the operation has been placed between international accounts, high-
lighting the demand registered in Germany, Austria and France.

The issue has registered a demand of more than 1.1 billion €. This
oversubscription has allowed the operation to close with a spread of 14
basis points over the Treasury reference for the same maturity (5.4 years),
narrowing the starting price that had been set at 16 basis points, with a
return of 2.66%.
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The quality of the order book in the distribution by investor type
stands out. Fund managers have acquired 35% of the total volume of the
issue, followed by banks with 31%, central banks and official institutions
with 25% and insurance companies and pension funds with 9%.

The transaction, led by BNPP, Citi (B&D), HSBC and Santander
Bank, is listed on BME’s AIAF fixed income market.

5.1  Issues with a Positive Social and Environmental Impact

With the issuance of social and green bonds, ICO commits to investors
to promote projects that generate a positive social and environmental
impact, in line with the objectives established in the Recovery, Transfor-
mation and Resilience Plan.

To do this, ICO channels the funds it raises with these operations
towards the business fabric through its direct financing programmes,
ICO Mediation Lines, and funds managed by AXIS, its venture capital
subsidiary.

With the social bonds, ICO has financed more than 69,000 projects
for the self-employed, SMEs and companies, which have contributed to
generating or maintaining more than 444,000 jobs.

The issuance of green bonds has promoted 30 renewable energy and
clean transport projects by Spanish companies, which have mobilized an
investment of approximately 13 billion euros, preventing the emission of
more than 692,000 tons of CO3 per year.

6 CONCLUSIONS

To achieve the SDGs and the ambitions of the Paris Agreement, an esti-
mated US$90 trillion worth of infrastructure need to be financed. To
date, the International Financial Institutions (IFIs) have done relatively
little.

Commentators also lament that public and private investors see a lack
of investment-ready, ‘bankable’ projects as a major constraint to future
green investment as the culprit for such dismal results. This has given rise
to questions of whether the private sector is willing or able to deliver.
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It remains the case that public spending by governments on infrastruc-
ture constitutes the largest proportion of investments, by far, estimated at
about US$1.5 trillion annually.?*

Public-Private Partnerships (PPPs) generated an additional $112
billion in 2015, with a financing leverage ratio of about 1:1 (for every
dollar invested publicly, another private dollar would follow).

In 2015 the Multilateral Development Banks contributed about $80
billion. Given the estimated US$90 trillion in investments required in the
near future, the burning questions are how to increase investment, and
how to green it. The fact is that public sources of funding are doing much,
and that there is also potential for public banks to do more in the current
context. This is a point of agreement by the ‘Right’ and advocates of
market-oriented approaches and by the ‘Left’ and advocates of solutions
driven by the public interest.

It can be clearly said that there is a whole world of potential public
bank catalysers for a green and just energy transformation.

That said, public banks must not be taken as a panacea in and of them-
selves, for the mere fact that they are public. Their potential depends on
the actual policies and practices of the public banks and the extent to
which these practices are defined democratically and in the public interest.

The big issue of financial sustainability must also be raised. Disagree-
ments continue to rage over the financial viability and desirability of
public banks. Conventional economists and neoliberal market advocates
remain firmly against public ownership, arguing that it leads to corruption
and economic inefficiencies. Heterodox economists contest such claims,
arguing that the economic evidence against public bank ownership is not
as strong as suggested and that public banks can be as efficient as private
banks.?

Others, too, would argue that profitability is secondary to the public
banks’ capacity to drive innovation, address society’s grand challenges,
and to their capacity to rebuilding and reclaiming a progressive public
ethos.?® In the end, there is no compelling evidence that public banks
cannot be financially sustainable for the simple reason that they are
publicly owned (as ICO suggests). Most studies claiming private banking

24 Levy (2017).
25 Levick (2007).
26 Marois (2015), Mazzucato and Penna (2015), and Pavel (2015).
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superiority, moreover, are methodologically flawed. Their approach is
typically to assess whether public banks are as efficient as private banks
at making money. One might as well ask if oranges are better at making
apple juice than apples. Many public banks either do not have a profit
mandate or profitability stands alongside other social and development
goals, as with the ICO, BPDC and the KfW.

Private corporate banks seek profits alone, and are essentially oriented
in this sole direction. This, in turn, is what has prevented more substantial
private investments in a global green transformation. It is also why private
investors are unlikely to support social goals like energy democracy. That
being said, public banks can perform their mandated duties in financially
sustainable ways in at least two different ways: on a not-for-profit basis,
which implies that returns are re-invested by the bank in society; and
via explicit loss-making operations, which implies that the government or
another part of the bank subsidizes such losses to ensure the bank’s overall
long-term sustainability. It needs emphasizing that, as for any public or
public-like entity, financial sustainability needs to be accounted for across
the full spectrum of the public bank’s activities and impacts.

Accordingly, appropriate incentives and training need to be put in place
to incentivize bank management and staft to approve projects according
to this long-term practice of financial sustainability in the public good.
In any case, the issue of financial sustainability needs to be democrat-
ically decided in line with a public bank’s mandate and mission—as
opposed to the ideologically driven profitability imperatives of conven-
tional economics—and this should be made fully understood by the
public.

Finally, financial sustainability should be considered beyond ‘lend-
ing’ to also include forms of ‘ownership and equity’. Public banks can
fund public infrastructure and other venture projects, and in return
take a stake in the new institution.

Opver time, the equity stake can pay dividends back to the bank, which
in turn benefits the public purse.?”

27 Mazzucato (2015).
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This is nowhere without risks, but the payoffs can be financially
and developmentally astounding. Cooperative banks such as the BPDC
can also consider taking a stake in new coop investments as a way of
promoting cooperativism in society.

Building strong coop—coop collaborations helps to solidify a
future of social solidarity development, which in turn helps to
provide for the political and economic will required to maintain truly
cooperative and public operations working in the public interest.

There are real concrete benefits in having public banks involved in
the green transformation of society. A look at ICO’s activities helps
to illustrate their potential, but also shortcomings.

Banks can be public and serve the public good, and do so demo-
cratically. Public banks can raise the needed capital for personal and
infrastructural investments, and channel this towards low-carbon and
climate-resilient programmes. Profitability need not be the primary
measure of a bank’s success, and the bank’s stability need not be
threatened by such an approach. As public banks take on greater roles
in green transformation, they can help build the needed public ethos
and necessary technical expertise. These are important possibilities.

That said, there are a number of barriers to realizing the potential of
public banks to finance a green and just energy transformation. Internally,
public banks need to find effective ways of translating popular democratic
aspirations into effective and sustainable operational strategies. Sometimes
this can lead to conflicts between those who own the bank (shareholders
and associated stakeholders) and those who control it (senior manage-
ment and technical experts). This politicization of the banks should not be
shied away from, but embraced through open, representative and trans-
parent democratic structures. Likewise, public banks need to confront
possible abuses by either governing parties or banks. No one benefits
from the abuse of public banks or the wasting of collective resources via
ineffective banks. Accountability and transparency must reign supreme.

Externally, public banks face the seemingly insurmountable structural
context of neoliberal financial capitalism. For one, neoliberal ideology and
development practices threaten the very legitimacy and existence of public
banks. Mainstream neoclassical economics and liberal political economy,
by definition, see public banks as suboptimal market actors, which by
virtue of public ownership are inherently inefficient and corrupt entities.

While some international institutions have had to begrudgingly accept
a role for public banks in addressing the global climate challenge (and
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recurrent global financial crises), their hard-core belief in private sector
superiority remains rock solid.

For another, the context of global financial capitalism has created an
intensely competitive context for public banks. Gone are the days of a
purely national developmental strategic orientation and the possibility of
banks ignoring global financial markets.

Today’s public banks are intertwined globally, borrowing funds
from abroad, dealing in global financial markets and currencies, and
mitigating global financial risks and crises nationally.

The experience of ICO in the COVID-19 crisis is instructive.

Support for and capacity in public finance is a necessary, if not
sufficient, condition for any break with orthodox financial capi-
talism.

Likewise, a green and just energy transformation requires, among
other things, financing based on solidarity and oriented in the
public interest. To this end, society must hold their public banks to
account and, in fact, demand their substantive democratization and
‘greening’.

Such positive examples—as ICO’s previously described—must not be
taken for granted, but used as a basis to deepen and extend the polit-
ical and economic democratic foundations of society and, in particular,
to build progressive campaigns around democratizing finance for sustain-
able and just energy transformation. In terms of specific strategies around
defending and improving public banks, we have elsewhere considered a
range of actions for progressive campaigns.

These are worth revisiting, by way of closing, vis-a-vis public banks and
energy democracy.

These could include:

1. Framing public finance as a common good: The financial sector
is the nervous system of society, and it needs to be conceived of in
the public interest.

2. Democratized banking: The struggle to defend public banks must
also involve their democratization as a long-term strategy of social
sustainability.

3. Collective ownership and control: State or public ownership
is only one form of ownership. Many other progressive, collec-
tive forms of cooperative and worker-controlled banks should be
pursued and not be undermined by neoliberal ideology.



132 1. G. ZURIAGA

4. Radical scholarship: Critical scholars must engage more system-
atically in the real problem of understanding and advocating for
effective public financial alternatives.

5. Linking the green transformation to public provisioning: Envi-
ronmental sustainability demands eftfective, long-term and account-
able sources of finance. Public banks are uniquely capable of playing
a lead, proactive role in a global green and just transition.

6. Collective organization in the banking sector: Bank workers need
effective union representation, and unions can be powerful actors of
resistance to neoliberalism and financialization as well as powerful
advocates of progressive social change.

7. Solidarity across sectors: Too often dialogue and solidarity
between traditional trade unionists, finance workers and (other)
public sector workers is non-existent, and this needs to change for a
green and just energy transformation.
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1 INTRODUCTION

Nowadays, the world is facing great challenges in social, environ-
mental, and economic areas. Massive financial resources and invest-
ments are needed in order to eradicate poverty, combat climate change,
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reduce economic inequalities, and, most recently, mitigate the threat
of pandemics (Levy, 2020; Pizzi et al., 2021; United Nations, 2018).
For instance, sustainable finance instruments have become popular across
the global market to financially support the green transition, combat-
ting climate change and boosting clean energy while recovering from the
ongoing COVID-19 pandemic negative impact.

Green, social impact, and sustainable bonds are these innovative finan-
cial tools. The first aims to improve environmental impacts (Tang &
Zhang, 2020). However, despite the recent “green bond boom” (Stanley,
2017), there is still no universal definition of this financial security. Green
bonds are fixed-income securities issued by capital-raising entities to
fund environmental-friendly projects such as renewable energy, sustain-
able water management, climate change adaptation, and so on (Tang &
Zang, 2020). Social impact bonds are a new financial mechanism for
delivering pre-defined public services such as food security, atfordable
housing, access to essential services, and employment generation (OECD,
2016). Finally, sustainable bonds are fixed-income securities that are used
to fund projects that have a positive impact on both the environment and
society.

Moreover, the literature on sustainable finance has been prolific since
issuing the first green bond in 2007 and excessively fragmented. As a
result, identifying what and why these instruments differ from traditional
finance and investing can be challenging.

In this context, the main objective of this paper is to analyse the liter-
ature’s state-of-art and make some order on the ongoing academic works
on green, social impact, and sustainable bonds. Furthermore, this study is
motivated by the study of Kumar et al. (2022), who suggested enriching
the proper understanding of sustainable finance tools. Our study accepts
this challenge by studying the entire spectrum of articles on green, social
impact, and sustainable bonds. We apply a case study of bibliometric anal-
ysis on sustainable finance instruments to explore the evolution of the
literature over time, to identify the main authors and journals in the field,
the most important papers, and the most studied countries, by doing a
keyword analysis, which allows us to detect trending research topics and
summarise the paper’s content with just a few words.

Bibliometric analysis is a commonly used and rigorous technique for
studying and evaluating large amounts of scientific evidence as it focuses
on emerging fields and analyses the nuances of a specific field (Donthu
et al., 2021; Goodell et al., 2023; Paul et al., 2020). According to Paul
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et al. (2020), a bibliometric analysis of themes, theories, or methods
synthesises prior studies to strengthen the foundation of knowledge.
Mukherjee et al. (2022) posit that bibliometric research provides oppor-
tunities to contribute to theory and practice. For instance, our chapter
aims to contribute to sustainable finance literature alongside other recent
bibliometric studies.

The rest of the paper proceeds as follows: in Sect. 2, we will explore the
techniques and methods used to develop our search. More precisely, we
will develop a protocol following the PRISMA method (Page et al., 2021)
and the subsequent steps to produce the base with which we develop our
bibliometric analysis. Then, in Sect. 3, we will show the most important
results and discuss them. Finally, in the last section of our study, Sect. 4,
we will conclude the research with some final comments.

2  MATERIALS AND METHODS

The research methodology combines a systematic literature review (SLR)
and a bibliometric analysis to understand academic studies clearly.
According to the PRISMA Statement, “systematic review is a review of
a formulated question that uses systematic and explicit methods to iden-
tify, select, and critically appraise relevant research, and to collect and
analyse data from the studies that are included in the review” (Moher
et al., 2010). This approach is widely used due to the “organised, trans-
parent, and replicable procedures at each step in the process” that ensures
quality and replicability of the review (Stechemesser & Guenther, 2012).

The following subsection describes the protocol performed according
to the PRISMA Statement.

2.1 The Protocol

The systematic methodology allows for carefully identifying and synthe-
sising the current literature on the topic with reproducible criteria and
limits biases and random errors (Delle Foglie & Keshminder, 2022).

The first methodological step is defining the research questions the
literature review is based on. These are:

Ql: How far did the economic litevature on green, social impact, and
sustainable bonds investigate these new financial instruments?
Q2:  What are the major veseavch trends in academia about them?
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Q3: What are the future vesearch divections on green, social impact,
and sustainable bonds?

Following the PRISMA procedure, the next step is to select the bibli-
ographic database. Between the two databases most used, Scopus and
Web of Science, we selected the latter as it provides a list of high-quality
peer-reviewed articles and is widely used (Araclil et al., 2021; Khan et al.,
2020; Liu et al., 2015; Waltman, 2016). Therefore, this database suits
the requirements of our bibliographic analysis (Paltrinieri et al., 2019;
Khan et al., 2020; Khan et al., 2022). The research is limited to English-,
French-, Italian-, and Spanish-written articles published in peer-reviewed
journals. The choice to include only scientific works guarantees the repro-
ducibility and completeness of the literature sample (Cortellini & Panetta,
2021). We consider papers published between 01,/01,/2007 and 31/12/
2022. The starting period is chosen according to the European Invest-
ments Bank’s (EIB) first-world green bond issuance (2007), while 2022
is the last complete year available. In 2022, we also included early-access
articles published at the beginning of 2023.

The data query is based on a combination of the following authors’
keywords (AK): AK = (green bond*) AND/OR (social bond*)! AND/
OR (sustainable bond*). To exclude any articles that are not referred
to economics, we focus on papers about the following subject areas:
“Business”, “Business finance”, “Economics”, “Environmental studies”,
“Ethics”, and “Management”.

The academic records identified through database interrogations
resulted in a total of 502. To obtain a refined sample, after reading the
title and abstract of each article, we excluded not relevant and oft-topic
papers (185 documents) and duplication (4 documents). To establish
the “no relevance”, we included only papers that: (1) debate on the
development and use of green, social impact, or sustainable bonds, (2)
case studies (real or proposal) on green, social impact, and sustain-
able bonds, and (3) qualitative, quantitative, or comparative studies.
Finally, we double-checked the sample verifying the full-text availability
via academic databases and removed ten papers, leaving 303 articles in

L We selected a wider category to include studies related to social bonds and social
impact bonds.



5 A BIBLIOMETRIC ANALYSIS OF SUSTAINABLE FINANCE 143

Records identified
. . through database
1) Identification searching in the WoS

(n=502)

Records after not relevant
papers and duplicates were

2) Screening excluded.
(n=313)
Records Records full
3) Eligibili screened. text online
) g ty (n=303) (n=10)
4) Results Taxonomy

Fig. 1 Systematic literature review research design (Source Author’s elabora-
tion)

the final sample. The steps conducted during the sample construction are
provided in Fig. 1.

In addition, the bibliometric analysis is conducted through
Bibliometrix, an R-tool for comprehensive science mapping analysis
(Aria & Cuccurullo, 2017). This second approach is complementary to
PRISMA in order to organise the performance analysis better. In the
next section, we will show some results.

3 RESULTS AND DI1SCUSSION

Bibliometric reviews analyse literature using statistical methods, software,
or graphical interfaces that is, in our case, via Biblioshiny of Bibliometrix
package of R (Aria & Cuccurullo, 2017; Delle Foglie & Keshminder,
2022).

Green, social impact, and sustainable bonds are new and rising topics in
the economic and financial literature. Nevertheless, the interest of scholars
is noticeable (Fig. 2).

As we can observe, our final sample of 303 documents was published
between 2013 and 2023 from 119 different journals with an annual
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Timeapan Decuments a1 Growth Rate

2013:2023 303 25.89 %
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957 11298 2.33 19.79

Fig. 2 Overview of the final sample (Sowrce Authors’ elaboration through
Bibliometrix)

growth rate of almost 26%. The latest data shows the academic commu-
nity’s interest in investigating these new sustainable finance instruments.
This trend is also detectable in the significant number of authors (660)
who worked on the publications under review.

According to the aims of this paper, after completing the analysis of
all the documents included in the sample through Bibliometrix, we can
develop a “taxonomy of green, social impact, and sustainable bonds’
research” starting from the thematic map reported in Fig. 3.

After reading all article’s abstracts, introductions, results and discus-
sion, and conclusion sections, the selected academic works are grouped
into different categories related to the subject the authors analysed, as
shown in Table 1.

Concerning our sample, green bonds are a major topic in academia
(colour red in Fig. 3), followed by social impact bonds (colour green)
and sustainable bonds (colour brown). This trend is also confirmed by the
evolution of the sustainable finance worldwide market, where the issuance
of green bonds prevails, as Fig. 4 shows.

3.1  Publication Years

Until 2013, our database interrogation did not detect sustainable finance-
related research (grey line). However, the first green bonds (green line)
and social impact bonds (yellow line) were already issued (green bonds in
2007 and social impact bonds in 2010).

The following years registered a considerable increase in publication
and scholars’ interest (Fig. 5 and Table 2), particularly after the Paris
Agreement in 2015, with which world leaders pledged to be socially
responsible and set the 17 Sustainable Development Goals (SDGs) to be
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Fig. 3 Thematic map (Source Authors’ elaboration through Bibliometrix)

achieved by 2030. Further, around 2018, Greta Thunberg, a young girl
from Sweden, started a school strike for climate, asking for urgent actions
on the climate crisis.

The number of papers grew significantly for both green and social
impact bonds starting in 2019, with the emergence of the global
pandemic, increased climate awareness, and growing demand for social
services. Publications related to sustainable bonds (blue line) are identified
starting from 2020.

With the beginning of the post-pandemic era and the issuance of the
first recovery funds, the number of papers published related to green,
social impact, and sustainable bonds reached its peak. However, in 2022
there was a turnaround for social impact bonds article production that
began to decrease considerably, while the articles related to green bonds
continued to grow.

Overall, the annual growth rate of production is 25.89%.
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Table 1 Taxonomy of green, social impact, and sustainable bonds’ research
(Source Authors’ elaboration)

Group Number of articles
Green bonds 1. Green bond market development and 93
performance analysis
2. Green bonds connected with other 78
financial instruments
3. Green bonds’ premium 40
4. Municipal bond 30
Total 241
Social impact bonds 1. Single country—Single sector studies 30
2. Cross-country studies—Cross-sector 21
studies
Total 51
Sustainable bonds 1. Sustainable bonds market analysis 1
Total 1
Literature review 1. Sustainable finance 3
2. Green bonds 6
3. Social impact bonds 1
Total 10
Total 303
1200
1000 . Green . Social T
soo [ Suszinability SLB
600 . Transition
w 400
5
20 -

2017 2018 2019 2020 2021 Q1-Q3 2022

Fig. 4 Sustainable debt annual issuance (Source Climate Bonds Initiative
[November 2022])
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Fig. 5 Annual production (Source Authors’ data elaboration)

Table 2 Annual production (Source Authors’ data elaboration)

Annual production topic

Year Green bonds Social impact Sustainable Sustainable Overall
bonds bonds finance
2013 4 2 0 0 6
2014 1 0 0 0 1
2015 0 2 0 0 2
2016 1 2 0 0 3
2017 0 5 0 0 5
2018 8 4 0 0 12
2019 20 8 0 0 28
2020 38 9 0 1 48
2021 65 14 1 2 82
2022 110 6 0 0 116
Total 247 52 1 3 303

3.2 Author(s)’ Analysis

Table 3 collects the ten most productive authors. M.A. Naeem is the
author with the highest number of papers published on sustainable
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Table 3 Top 10- most productive authors (Source Authors’ data elaboration)

Rank Authors Avrticles h-index Topic

1 Naecem, M. A 7 42 Green bonds
2 Li, Y 6 21 Green bonds
3 Park, D 5 51 Green bonds
4 Tiwari, A. K 5 49 Green bonds
5 Abakah, E. J. A 4 12 Green bonds
6 Agliardi, R 4 10 Green bonds
7 Lee, C. C 4 22 Green bonds
8 Lin, B 4 83 Green bonds
9 Pham, L 4 11 Green bonds
10 Reboredo, J. C 4 35 Green bonds

finance-related instruments (n.7), followed by Y. Li (n.6) and D. Park
(n.5).

In general, as we can observe from Table 3, the number of papers
published per author is not high, even if the literature on sustainable
finance is vast. This evidence can be explained by the high number of
authors that keeps investigating sustainable finance. Furthermore, the
green and social impact bond markets are still in their infancy. Most of
the authors analysed have commonly expressed that the major limitation
in investigating these innovative financial instruments is the absence of a
standard definition and the difficulty in the data collection. Related to this
last point, social impact bonds are less reviewed than green bonds due to
the difficulty of collecting data. In fact, among the ten most productive
authors, no one has studied social impact bonds.

In the end, we focus on some metrics, more precisely on an author-
level metric, the h-index that measures both the productivity and citation
impact of the publications (Bornmann & Daniel, 2007). B. Lin is the
author with the highest h-index value, followed by D. Park and A. K.
Tiwari.

3.3 The Most Important Articles

We identify the most trending ten articles based on the number of cita-
tions reported in Table 4. O. D. Zerbib (2019) has been cited 268 times
during the period analysed, followed by J. C. Reboredo (2018) and D.
Y. Tang (2020). These ten influential papers are a great start to have an
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Table 4 Top 10- most cited papers (Source Authors’ data elaboration)

Rank  Paper Journal Total Citations TC per Year  Topic
(TC)
1 Zerbib, O. D.  Journal of 268 53.6 Green bonds
(2019) Banking &
Finance
2 Reboredo, Energy 205 34.17 Green bonds
J.C. (2018) Economics
3 Tang, D. Y.  Jouwrnal of 181 45.25 Green bonds
(2020) Corporate
Finance
4 Flammer, C.  Journal of 173 57.67 Green bonds
(2021) Financinl
Economics
5 Reboredo, J.  Economic 133 33.25 Green bonds
C. (2020) Modelling
6 Warner, M. Journal of 127 11.55 Green bonds
E. (2013) Economic Policy
Reform
7 Hachenberg,  Journal of Asset 126 21 Green bonds
B. (2018) Management
8 Saced, T. Energy 110 36.67 Green bonds
(2021) Economics
9 Bachelet, M. Sustainability 108 21.6 Green bonds
J. (2019)
10 Thi Thu Ha, Finance 107 35.67 Green bonds

N. (2021) Research Letters

overview of green bonds since the authors are the most prominent in the
research field. The ten papers are cited on average 35 times per year, with
the highest rate of 57.67 and the lowest of 11.55 times. The lowest value
is slightly under the all-document average citation per document, which
is 19.79 times.

3.4  Keywords Analysis

The total number of authors’ keywords is 957. Table 5 and Fig. 6 illus-
trates the results of the 50 keywords most used and their frequency. This
kind of analysis allows us to detect trending research topics and summarise
the paper’s content with just a few words.
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Table 5 50 Authors’ keywords most used and their frequency (Source Authors’
claboration)

Words Frequency Words Frequency
Green bond(s) 214 Greenwashing 5
Social impact bond(s) 39 Hedging 5
Sustainable finance 28 Sustainable investment 5
Green finance 22 Bond yield 4
Green 16 Causality 4
Covid-19 pandemic 20 Clean energy 4
Sustainability 15 credit spread 4
Climate change 14 Crisis 4
Impact investing 14 Financial markets 4
Climate finance 13 Governance 4
ESG 13 Innovation 4
Sustainable development 12 Liquidity 4
Green bond Premium/ 15 Portfolio Diversification 4
greenium

Investment 7 Sukuk 4
China 6 Volatility 4
Connectedness 6 Yield spread 4
Corporate social 6 Bitcoin 3

responsibility
Energy efficiency
Payment by results
Renewable energy
Climate
Conventional bonds
Event study
Financial innovation
Green bond market

Central banks

Clean energy stocks
Credit rating
Cross-quantilogram
Equity and other prices
Diversification
Risk-management
Services

(9202 B Y ) BNY ) Bo Mo Mo
QW W W W W W W

Many terms are related to green bonds and climate change. This result
is not surprising because most papers under analysis have examined this
innovative instrument.

The other most frequent words are related to social impact bonds, such
as “impact investing”, “payment by results”, “public—private partnership”,
and “social investment”.

Other prominent terms refer to “corporate social responsibility”, “ESG
factors”, “sustainable development goals”, “COVID-19 pandemic”, and
“financial markets”. In fact, concerning the market analysis, we find

.

several keywords such as “financial analysis”, “yield spread”, “bond yield”,
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credit rating

green

Sustamable devetopment

climate

covid-19 pandemiceis
“:green bond(s)

“"social impact bond(s)

#1d ipeead

|mpact mvestmg greenwashing

o bund\n]d

Fig. 6 Word cloud—Authors’ keyword (Source Authors’ data elaboration)

“liquidity”, “credit rating”, “portfolio diversification”, “greenwashing”,
and “equity and other prices”. All these terms are referred to the analysis
of green bonds.

This analysis highlights how scholars and practitioners investigate green
and social impact bonds. Concerning the former, the authors investigate
their financial performance. Concerning the latter, the authors examine
the issuance methodology of social impact bonds and their application
sector.

3.4.1  Sowrce Analysis

We identified top ten prominent journals based on the (1) number of
papers, (2) number of citations, and (3) number of citations per year.
The top journals are listed in Table 6.

Sustainability is the journal most chosen by the authors interested in
sustainable finance and its instruments, followed by the Finance Research
Letters.

Following a fundamental premise and motivation of bibliometric
studies according to which citations reflect the impact, we agree with
Goodell et al. (2023) that impact measures quality. For this reason,
it is interesting to observe that seven out of ten journals are ranked
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Table 6 Top 10 sources (Source Authors’ elaboration)

Sources Avrticles JIF
Rank
Sustainability 27 Q2
Finance Research Letters 12 Ql
Energy Economics 18 Q1
Journal of Sustainable Finance & Investment 13 Q2
International Review of Financial Analysis 10 Ql
Journal of Risk and Financial Management 10 Q2
Business Strategy and The Environment 9 Ql
Energy Policy 7 Q1
Technological Forecasting and Social Change 6 Ql
Research in International Business and Finance 5 Ql

Q1 following the Journal Impact Factor (JIF)? quartile performed by
Clarivate. It means that sustainable finance, green, social impact, and
sustainable bonds are not only prominent research topics for scholars but
also that the scientific community and journals are concerned about these
novel themes.

3.4.2  Country Analysis

Table 7 illustrates the ten countries most and least cited in the papers.
China and the USA are the most cited, Qatar, Sri Lanka, and Norway the
least.

This data can be explained because these countries issue most green
and social impact bonds. Furthermore, China’s market analysis is gaining
much interest because it represents a developing country’s green bond
explosion.

However, if we put together the number of times European coun-
tries (Spain, Italy, Netherlands, France, Sweden, Romania, Denmark, and
Norway) have been mentioned (1,628 times), we would far outnumber
the USA (763 times) and China (1,024 times). This is because Europe

2 A journal’s quartile ranking is determined by comparing a journal to others in its
JCR category based on Impact Factor score. If a journal falls in Ql, it means that the
journal performs better than at least 75% of journals in that category, based on its Impact
Factor score (Clarivate, 2023. Available https://clarivate.libguides.com/jcr#:~:text=]1F%
20Percentile%3A,granular%20view%20than%20quartiles%20do. ).
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Table 7 Most and least studied countries (Source Authors’ elaboration)

The most studied countries The least studied countries
Country No of citations Country No of citations
China 1,024 U Arab Emiratis 7
USA 763 Turkey 5
Spain 540 Pakistan 4
United Kingdom 410 Romania 3
Ttaly 364 Uganda 3
Netherlands 285 Ghana 3
Japan 253 Danmark 3
France 226 Qatar 3
Australia 224 Sri Lanka 2.5
Sweden 205 Norway 2

still dominates the market even if the green, social impact, and sustain-
able bond market is spreading and the number of actors and liquidity is
increasing worldwide.

4 CONCLUSION

This study reviewed the sustainable finance-related literature. Using a
bibliometric approach, we analysed 303 articles published in 2007-2022
from Web of Science databases. Through our analysis, we noted that the
extant literature deeply focused on the green bond market, whereas only
limited studies have investigated social impact or sustainable bonds.

We show that the peak in article production for both green and social
impact bonds was reached in 2021, although in 2022 the number of
papers related to social impact bonds significantly decreased. This can be
explained by the difficulty in collecting data for this last type of bonds.
In addition, we highlighted that the top 10 contributions are unsurpris-
ingly related to green bonds. However, they can be a great starting point
for an overview of the green bonds market since the authors are the most
prominent in the research field. Moreover, we demonstrate that seven out
of 10 of the most productive journals are ranked Q1. As for the top three
countries most mentioned, we find China, the USA, and Spain.

Our chapter can be used as a guide for future scholars and practitioners
in advancing theory and having a general overview of sustainable finance
related to literature evolution.
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Overall, while we highlight the specific findings of this particular
bibliometric study, our focus is to reiterate the need for future studies
related to social impact and sustainable bonds.
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CHAPTER 6

Exploring the Shades of Green Premium:
A Matching Approach

Massimo Mariani, Alessandra Caragnano,
Domenico Frascati, Francesco D’Ercole,
and Antonia Brandonisio

1 INTRODUCTION

The need to undertake corrective actions to counterbalance the vicious
circle which is damaging our environment has been the object of the
most recent institutional interventions. A clear example of such a commit-
ment should be traced back in the COP26 (Conference of Parties held in
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Glasgow (UK) from 31 October 2021)! and in the most recent COP27
(held in Sharm-el-Sheik from 6 November 2022)? conferences, organ-
ised to enhance cooperation among institutional parties and to achieve
effective actions in line with the objectives of the Paris Agreement. In
this debate, the European Union acts as a protagonist, orientating the
European post-pandemic recovery towards the green transition with “the
biggest green stimulus in history”.3

In this broader framework, firms are called to stand actively to reduce
their carbon footprint. A key step in this path is represented by the
need to collect financial resources for projects which radically modify the
operational structure of firms living the transition process. As a corol-
lary, in the last few years green bonds market has grown more and
more in complexity and dimensionality, representing a channel to link
investors’ green appetite and firms debt capital collection. To make the
environmental transition process easier, it is required a strong regula-
tory support to promote the supply of green bonds, facilitating issuance
process, conveying clearer information and ex-post monitoring activi-
ties, making green bonds more and more attractive as an alternative for
resource collection upon markets.

In the light of what has been said until now, this chapter refers
to a sample of 1707 issuances from January 2020 to August 2022.
The timeframe includes several turmoil moments on markets, from the
COVID-19 pandemic storm that hit the whole world in 2020, to the
increasing inflation affecting interest rates in 2021 and the outbreak of
the war between Ukraine and Russia in 2022. In addition, the analysis
takes advantage of a well-established technique, namely the propensity
scores matching analysis, by the nearest neighbour matching approach
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2 https://cop27.cg/.
3 https: //www.bloomberg.com/news /articles /2020-07-21 /eu-approves-biggest-green-
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to observe if differently labelled green bonds, compared to their nearest
non-green peers, result in lower expected returns for investors, underlying
their higher proneness towards green instruments. The pairing mecha-
nism is based on similar financial and issuance-specific characteristics of
the paired issuances, to isolate, if any, the treatment effect represented
by the greenness of the issuance and its facets. By testing different labels
applied to green bonds issuances, namely self-green declarations by the
issuers, ESG disclosure performed activities, external guarantees to the
issuance and self-documented greenness of the bond, the analysis shows
how, benefits still exist in terms of lower cost of debt capital for those
issuers engaging in more concrete environmentally oriented activities.

This chapter contributes to the existing debate on green premium
by exploring its persistence despite higher economic downturn, in line
with the majority of literature which has pointed out such feature in
a pre-pandemic sample, as well as by highlighting how a stronger and
more ecffective disclosure on projects underlying green bonds issuances
implies better financing conditions for firms and higher investors willing-
ness to accept lower expected returns compared to conventional bonds
with similar characteristics.

The remainder of this chapter continues as follows: Sect. 2 Literature
Review observes the main antecedents in literature in the field of green
bonds; Sect. 3 Data and Methodology presents the data used for the
analysis, the sampling strategy, the variables construction process and the
methodology development; Sect. 4 highlights the main results of the anal-
ysis drawing the main implications of each result; and Sect. 5 concludes
highlighting the main implications of the analysis.

2  LITERATURE REVIEW

Great attention has been paid overtime to the benefits deriving from
engaging in high socially responsible activities for firms. The role of
environmental performance of firms has been the fil rouge of several
studies focusing on the possible impact of higher corporate non-financial
performance on corporate financial performance, providing evidence of a
positive association (Perrini et al., 2011; Porter & Van der Linde, 1995;
Russo & Fouts, 1997). In this general framework, the so-called stream of
research of the “does it pay to be green” literature, since Hart and Ahuja
in 1996, investigates the role of emissions reduction and environmental
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commitment in improving firms performances under different perspec-
tives. In depth, Hart and Ahuja (1996) argue the positive and beneficial
impact of environmental depletive emissions reduction on firms financial
measures, as the Return on Assets (ROA), the Return on Sales (ROS) and
the Return on Equity (ROE).

In this sense, both companies and investors, moved by institutional
pressures, are driven by a sort of moral obligation and by the growing
legislative engagement to reduce their environmental depletive footprint,
undertaking several changes in their organisational structure and adopting
sustainable strategies. Firms are changing their traditional habits, directing
their choices to the reduction of emissions and waste or, as another
example, to the use of renewable energies. As part of that complex of
processes and actions that everyday firms must face, the process of finan-
cial resources collection is influenced by such dominating trend too. The
green bonds market, which initially broke out in 2013 when there was a
widespread growth of green bonds (Gianfrate & Peri, 2019), has nowa-
days reached new peaks, foreseeing an expected growth to 5 trillion
dollars in 2025.*

Green bonds are defined by the International Capital Markets Asso-
ciation (ICMA) as a category of debt instruments that allows raising
capital to be invested in new projects bringing environmental benefits.
The Green Bond Principles (GBP) support issuers during the financing
phase of environmentally friendly and sustainable projects by promoting
a sustainable, emission-free and environmentally friendly economy. In
fact, green bonds might be generally traced out as plain vanilla fixed
income instruments characterised by a peculiar use of proceeds. For this
reason, since the first emissions, green bonds have had a strong impact on
firms choices, directing their financing decisions and reaching a substan-
tial growth, up to a peak in 2021 of half a trillion dollars issued amount.
In other words, green bonds are nothing more than instruments capable
of raising resources on the capital markets that aim at undertaking invest-
ments and eco-proactive interventions for the real economy (Russo et al.,
2021).

As stated by Tang and Zhang (2020) green bonds are a useful source
for issuers as they allow to raise financial resources reducing the cost of
raising capital. The authors have identified three main sources of benefits

4 https://www.climatebonds.net,/2022 /01 /500bn-green-issuance-2021-social-and-sus
tainable-acceleration-annual-green-1tn-sight-market.


https://www.climatebonds.net/2022/01/500bn-green-issuance-2021-social-and-sustainable-acceleration-annual-green-1tn-sight-market
https://www.climatebonds.net/2022/01/500bn-green-issuance-2021-social-and-sustainable-acceleration-annual-green-1tn-sight-market

6 EXPLORING THE SHADES OF GREEN PREMIUM ... 161

ranging from the announcement phase, to the issuance of green bonds,
seeking to reduce funding costs while jointly encouraging investors to
pay attention to sustainability, as their demand for green investments
appears to be growing day by day. Thus, paying attention to sustain-
ability implies benefits simultancously for both companies and investors
concerned about the environmental impact of their choices (Mariani et al.,
2019).

In this sense, Maltais and Nykvist (2020) develop in-depth interviews
with 9 green bonds investors, including for example investment funds,
banks and governments with respect to Swedish public and private green
bonds issuers. As a main result, the authors highlight how green bonds are
perceived as a more sustainable oriented investment choice, as a response
to the mainstreaming of sustainability consideration into investors interac-
tion with issuers. In a similar way, Macaskill et al. (2021) claim that one of
the drivers in investors strategy are the future climate and environmental
implications arising from their investment choices.

Focusing on investors willingness towards green investments, in the last
few years the academic literature has focused on the implications deriving
from their increased appetite on sustainable oriented investments, as in the
case of green bonds, for example, by accepting lower yields. The yield to
maturity represents “the single discount rate that allows to obtain a present
value equal to the purchase price of the security” (Forbes et al., 2008).

In this framework, Zerbib (2019) introduces the so-called Greenium,
as the difference in yields between green bonds and conventional peers,
which allows to lower the cost of capital for green issuers, highlighting
that environmental preferences have an impact on bond market pricing,
lowering the yield to maturity and implying a lower cost of the related
debt capital for firms. Indeed, by observing 110 pairs of bonds, Zerbib
(2019) highlights that green bonds exactly matched to their peers in
terms of underlying financial characteristics, register a difference in yields
to maturity equal to -2 basis points.

Literature has long debated on the green bond premium from investors
and issuers perspectives with mixed results. Hachenberg and Schiereck
(2018) demonstrate a yield difference, equal to 1 basis point in case of
issuing green or conventional bonds. Intriguingly, Fatica et al. (2021),
by matching green premium in a peculiar sample of bonds issued by
supranational institutions, corporate and financial issuers, highlight a
significant premium in pricing when it comes to green bonds only when
issued by supranational institutions. Gianfrate and Peri (2019), adopting



162 M. MARIANI ET AL.

a propensity score matching approach, investigate the differences between
conventional and green bond yields within both primary and secondary
markets. The authors develop an analysis comparing corporate and non-
corporate issuers, confirming the benefits deriving from the greenness of
the instrument, in particular when dealing with corporate issuance.

In a similar way, Nanayakkara and Colombage (2019), by an analysis
based on an Option-Adjusted spread methodology on panel data regres-
sion from 2016 to 2017, show that green bonds are marked by a premium
of -63 basis points, implying reduced cost of capital for green issuers.
Next to this, the last few years have been characterised by some turmoil
events driving choices on capital markets. Firstly, COVID-19 has shaken
more and more the global economy, in the same direction of the outbreak
of the Russian-Ukrainian war and consequent rise in the cost of energy
and raw materials. In the same line, the rising inflation has enlarged the
growing shadow of a recession. All these events have had a major impact
on markets and they must be combined with the institutional attempt to
drive the recovery towards a green path, trying to shift more and more
the attention of investors towards a definitive ecological transition.

In this context, Haciomeroglu et al. (2022) study how after an initial
decrease in yields in the primary market; green bonds on secondary
market seem to have represented a safe-haven for investors during
periods of turmoil such as COVID-19. Yi et al. (2021), using an event
study methodology on green bond yields, show a significant cumula-
tive abnormal return (CAR) during the COVID-19 pandemic period,
significantly reduced in the post-pandemic period.

To sum up, this chapter aims at observing if the occurrence of disrup-
tive events as the COVID-19 pandemic, the huge increase of inflation
in the post-pandemic period, as well as the Russian-Ukrainian war has
shifted the attention towards the financial sustainability of environmental
transition. In this sense, despite a consensus on the existence of a green
premium, the analysis is driven by the desire to assess if the need for a
financial recovery after the outburst of the series of downturns we are
experiencing has changed the tendency to accept lower yields in return
of a green-oriented financial instrument. Thus, this chapter is aimed at
testing if the greenium resists even in such conditions, by comparing
green and traditional bonds in a timeframe simultaneously characterised
by high environmentally-related investors’ attention and higher uncer-
tainty and potential transition costs for firms. In this sense, the first
hypothesis can be summarised as follows:
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HPI: Green Preminum endures in period of turmoil on markets.

Furthermore, other aspects are analysed by literature. In this regard,
the presence of a label testifying the reliability of the issuance drives
investors’ decision when it comes to green bonds. Russo et al. (2021)
analyse a sample of 306 corporate issues, taking as a time frame the
period from 2013 to 2016 and the authors highlight the impact of project
characteristics, issuer green orientation and third party opinion assessing
the reliability of the issuance on green bond yields. The authors claim
the investors’ tendency to accept a lower yield for green bonds when
supported by the reliability of the label tied with the issuance.

Dorfleitner et al. (2022) stress the relevance of the presence of a more
consistent green bond premium if the issuance is certified. The authors
compare green and conventional bonds by an analysis on a sample of 250
green bonds combined with 500 conventional issues in the period from
2011 to 2020. The results show the existence of a difference in yield refer-
ring to bonds with a second-party opinion or certified green bonds. In the
same vein, Hyun et al. (2021) find evidence of a range oscillating from
24 to 36 basis points (from 0.24% to 0.36%) between green and conven-
tional bonds pricing, due to the impact of green labels on bond prices.
The green label appears as a strongly considered feature by sustainable
investors, willing to accept a reduced yield in case of investment green-
labelled green bonds, given the reduction of the information asymmetries.
Even within the Chinese primary bond market, it has emerged that the
risk premium on green bonds is positively assessed if it is a green certi-
fication from third parties able to prove their authenticity (Wang et al.,
2019).

This chapter also aims at observing the impact of different green
facets on investors return expectations. Given the high environmentally-
related attention increased overtime, the second hypothesis is focused on
investigating the conditions which drive a further reduction in investors’
returns expectation when dealing with green bonds. In other words, this
hypothesis deepens the differences in investors demand when dealing
with different disclaim of greenness of the scope underlying green bond
issuance. In this sense, an in-depth analysis of the green yield premium is
conducted between green and traditional bonds, to observe the persis-
tence of the so-called greenium. Thus, the second hypothesis can be
summarised as follows:
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HP2:  Green Premium intensifies according to the facet of yreen engage-
ment applied by the issuer.

3  DATA AND METHODOLOGY

Data is collected through the Bloomberg database. The sample includes
the latest bond issuances, starting from January 2020 to August 2022,
to capture issuances referring to the pandemic period, the outbreak of
the Russian-Ukrainian war as well as the Energy Crisis outburst. To
test the persistence of the greenium even during economic turmoil,
data concerning 5000 globally issued bonds are retrieved. After the data
cleaning process, the final sample consists of bonds specifically refer-
ring to European countries, the United States and the United Kingdom,
excluding developing and emerging countries, and issuances for which
data was unavailable. The final resulting sample contains 1707 issuances.
Concerning the sample distribution, Fig. 1 shows the S&P rating of
the issuances in the sample. A skewed distribution of credit risk can be
identified, with higher absolute frequency of BBB+ and BBB bonds.
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Considering the industry distribution of the sample, Fig. 2 high-
lights the weight of industrial entities issuing debt instruments on capital
markets, followed by the financial sector. Ultility sector issuances are high-
lighted due to their sensitivity to the topic of environmental engagement,
representing a stand-alone category in such logic.

The analysis adopts a matching approach in line with the literature
to actively compare the yield of green and traditional bonds and to
assess the specific impact of green labels on investors’ expected return.
The approach is highly diffused as a tool to pair treated versus non-
treated observations. The analysis of the treatment effect on a treated
group is based on the comparison with respect to a non-treated group
to isolate the effect of the treatment with a propensity score matching
(Rosenbaum & Rubin, 1983, 1984).

The methodology is based on a two-step procedure, firstly estimating
propensity scores by a logit function as the probability of being treated
given the underneath conditions. In the analysis we adopt the following
formula:

Label; ; =a;; + B1Rating; ; + f2Leverage; ; + B3Size;
+ BaVolume; ; + BsSector; s + PeMaturity;
+ B7 Country;; + &ir;

Fig. 2 Industry
distribution

® Financial = Industrial Utility
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More specifically, the variables included in the equation to robustly
carrying out the matching procedure are the following;:

— S&P Rating: as the Standard & Poor’s rating for each issuance;

— Leverage: as the ratio between total debt and the value of equity
capital of the issuer;

— Sector: identifying if the issuer is an Industrial, Financial or Utility

firm. Utility firms are highlighted due to their higher probability to

engage in green bonds issuance (Gianfrate & Peri, 2019);

Size: computed as the logarithm of Total Assets;

Volume: computing the volume of the issuance as the logarithm of

the value of the issued amount of bonds;

Maturity: as the difference between the expiring date and the

issuance date;

Country: as the country of origin of the issuer.

Size, Leverage and Volume are treated by a statistical process, to exclude
1% outliers.

Then, considering the propensity scores individuated, a matching
methodology is adopted to combine similar units. Each green bond is
paired with an immediately referable counterpart with similar underneath
financial characteristics differing only for the “green” identification. In
this sense, the analysis takes advantage of the nearest neighbour matching
technique, combining similar units in terms of observed propensity score
with a calliper, namely a limitation in the standard deviation between
paired observations equal to 0.2.

To measure the greenium the following four variables are adopted:

— Bid Yield to Maturity (YI'M): reflecting the yield to maturity from
the best bid price of current market prices for the bond;

— Ask Yield to Maturity (YI'M): reflecting the yield to maturity from
the best ask price of current market prices for the bond;

— Liquidity: the difference between the Bid yield to maturity and the
Ask yield to maturity;

— Yield to Maturity at Issuance: as the yield to maturity at the bonds
issuances.
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Taking advantage on the formerly presented variables, the impact of the
green label in terms of expected returns is assessed through different
measures, following the greenium analysis approach. Firstly, we observe
the impact of green features at issuance, namely focusing on Yield to
Maturity at issuance variable. In this sense, it has been possible to assess
the benefits of green bond issuances directly for firms. Secondly, the
same consideration refers to the hypothesis that bonds can be traded on
secondary markets, implying a gap between bid price and ask price in
green bonds over time. Thirdly, the effect of greenness is tested on a
specific measure of liquidity, namely the difference between bid and ask
yields. In this sense, each hypothesis is tested for each observed outcome,
to assess the impact on primary and secondary yields as well as on a
measure of market liquidity.

Given that, once the observations have been paired and the balancing
property of the matching procedure has been successfully assessed, and
the difference in terms of expected returns is retrieved with a t-test,
looking for a green premium, testing for the average effect and checking
the robustness of the results with a regression model to confirm the
association between lower expected returns and green features.

To address the second hypothesis, alternatively Self-Green, Self-
documented Green, Guaranteed-Green and ESG Disclosure are adopted
as possible labels retrieved from the Bloomberg database and on the
prospectus of each issuance:

— Self-Green: a dummy variable counting 1 in case of an issuance
defined “Green” by the issuer and 0 otherwise. There are 54 bonds
with such definition in the sample;

— Self-documented Green: a dummy variable counting 1 in case of
an issuance with self-documented green oriented use of proceeds, 0
otherwise. There are 55 bonds with such definition in the sample;

— Guaranteed-Green: a dummy variable counting 1 in case of an
issuance with external green orientation guarantees by a second-
party opinion or rating and 0 otherwise. There are 73 bonds with
such definition in the sample;

— ESG Disclosure: a dummy variable counting 1 in case of an issuance
whose issuer is engaged in non-financial disclosure activities and 0
otherwise. There are 71 bonds with such definition in the sample.
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The matching procedure, based on a one-to-one nearest neighbour
matching approach with calliper equal to 0.2 and an Average Treatment
on the Treated (ATT) method, is based on the computation of propen-
sity scores to observe the probability of each bond to be treated by each
of the 4 analysed treatments. In this sense, each kind of green facet is
passed alternatively to the same binomial model, pairing the samples based
on the model estimation for each facet, capturing results in two main
contexts, namely primary market with the yield at issuance as well as
secondary market with the best bid yield. The same attempt is conducted
also regarding the liquidity of the instrument by the difference between
best bid and best ask yields.

The matching procedure results in 48 out of 54 Self-Green paired
green bonds, 47 out of 55 Self-documented Green paired green bonds,
68 out of 73 Guaranteed-Green paired green bonds and 66 out of 71
ESG Disclosure-related paired green bonds.

4 RESULTS AND DISCUSSION

Concerning the balancing property after the matching procedure, with
reference to each treatment, the main descriptive statistics for the finan-
cial characteristics of the issuer as well as bond-related characteristics
are compared in the sample, with and without treatment to assess the
balancing properties of the matching procedure (Tables 1, 2, 3, and 4).

The balance in the standardised differences of the average values of the
firms key financials, namely leverage and size and issuance-related vari-
ables, namely the volume of issuance, between the treated and untreated
units testifies the reliability of the procedure.

Moving on to the main results of the analysis, considering the Yield
to Maturity at issuance as a proxy for primary market consideration of

Table 1 Balancing descriptive statistics for Self-Green Treatment matches

Variable Mean with treatment = 1 Mean with treatment = 0 Standardized
Mean Differences

Leverage 61.03 66.17 —0.26
Size 11.002 10.01 —0.01
Volume 20.40 20.52 —0.23
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Table 2 Balancing descriptive statistics for Documented-Green Treatment
matches

Variable Mean with treatment = 1 Mean with treatment = 0 Standardized
Mean Differences

Leverage 60.84 66.18 -0.27
Size 11.09 11.01 0.04
Volume 20.38 20.52 —-0.25

Table 3 Balancing descriptive statistics for Guaranteed-Green Treatment
matches

Variable Mean with treatment = 1 Mean with treatment = 0 Standardized
Mean Differences

Leverage 60.87 66.24 —0.25
Size 11.23 11.01 0.12
Volume 20.45 20.51 —0.12

Table 4 Balancing descriptive statistics for ESG Disclosure Treatment matches

Variable Mean with treatment = 1 Mean with treatment = 0 Standardized
Mean Differences

Leverage 60.42 66.25 —0.26
Size 11.40 10.99 0.21
Volume 20.44 20.52 —0.14

different shades of green labelling, the effect of different treatments on
the issuance yield to maturity is observed.

Table 5 shows the value of the yield as well as the difference in the
yields with and without the treatment. In this sense, the Yield to Maturity
at issuance represents the required yield by primary market investors for
green bonds and thus the expected cost of debt for firms. First of all, it
emerges how the yield for a green bond, independently from the nature of
“green” treatment, is lower in comparison to the yield for conventional
bonds. This leads to the conclusion that the first hypothesis is strongly
supported, and firms can issue green instruments still taking advantage of
the long debated green premium, despite the period marked by financial
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Table 5 Yield to maturity results

Treatment Mean YTM treatment =  Mean YTM treatment =  Difference
1 0

Self-Green 3.15 4.39 —1.24***

Documented-Green  3.17 4.39 —1.22%**

Guaranteed-Green 3.16 4.40 —1.24***

ESG Disclosure 3.12 4.40 —1.28***

Note *** p < 0.01; ** p < 0.05; * p < 0.10

markets downturns and attention rising on the financial sustainability of
the recovery.

In fact, the significance in the difference between the yields to maturity
at issuance in the two categories of instruments highlights how the uncer-
tainty towards the recovery path after pandemic and the debate about the
relevance of corporate green engagement when dealing with the whole
economy recovery, do not alter the willingness of investors to accept
lower expected returns in case of green bonds.

With reference to the second hypothesis, it appears clear how, despite
the growth between self-reported green bonds and self-documented ones,
the more issuers strive to guarantee their commitment, the more markets
seem to reward them by a lower expected yield to maturity at issuance,
thus lower cost for firms to collect debt capital. More specifically, the more
the issuer is engaged in ESG disclosure, the lower is the expected returns
for investors and simultaneously the gap with expected returns of bonds
with similar characteristics (—128 bps). The green facet with the worst
result is the “Self-documented Green” treatment (—122 bps), implying
that firms which claim to use their proceeds in green activities without a
third party assurance, as well as without ex-post ESG disclosure activities
are rewarded to a less extent by the market.

Similar results have emerged when considering the effect of the treat-
ment analysis to a linear regression model, with a negative coefficient in
line with the t-test analysis. Adopting clustered robust standard errors for
each subclass in the sample of paired observations, we assess that each
different shade of green labelling lowers the yield to maturity at issuance.

The two hypotheses are re-estimated with reference to secondary
market tendencies and real time investors’ bids. Table 6 shows the main
results dealing with the best bid yield to maturity.
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Table 6 Best bid yield to maturity results

Treatment Mean YTM treatment =  Mean YTM treatment =  Difference
1 0

Self-Green 4.55 5.87 —1.32%**

Documented-Green  3.17 4.38 —1.21***

Guaranteed-Green 3.16 4.40 —1.24***

ESG Disclosure 3.12 4.40 —1.28***

Note *** p < 0.01; ** p < 0.05; * p < 0.10

When shifting to the secondary market analysis, observing the differ-
ence in yields involving the best bid yield to maturity by investors, it
stands clear how the stronger the commitment by firms, the higher the
willingness to accept a lower yield. In this sense, the tendency is even
clearer considering how from a mean value of 4.55% (Self-Green) the
yield decreases to 3.12% (ESG Disclosure). Even in this case, the two
hypotheses are strongly supported, implying the enduring persistence of
greenium (HP1) and the decreasing yield to maturity when it comes to
a more concrete engagement by the issuer. Conversely, the greenium
intensifies in case of “Self-Green” treatment, followed by “ESG Disclo-
sure treatment” (HP2). The negative difference can even be motivated by
the hype on markets and the appetite for green bonds considering their
“green” appearance.

Also in this case, a similar result is obtained when shifting the treatment
analysis to a linear regression model for each subclass. In fact, a negative
coefficient emerges, perfectly in line with the #-test analysis.

Moving on to the last stage of analysis, when dealing with market
liquidity for similar pairs of bonds, in terms of difference between best
bid and ask spreads, Table 7 shows the main results of the z-test analysis.

In this sense, the more the difference decreases, the better the liquidity
of the bond on secondary market. However, no significance is found
concerning the results in the sample between treated and untreated paired
observations. This conveys a message of no average effect in terms of
difference between the liquidity of treated and untreated bonds, indepen-
dently on the shades of greenness which are referred to the single issuance
and/or the issuer.

Such results reinforce the idea that there is no beneficial effect on the
liquidity on secondary markets in the sample of analysis, maybe due to
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Table 7 Liquidity results

Treatment Mean YTM treatment =  Mean YTM treatment =  Difference
1 0

Self-Green 0.1 0.09 0.01

Documented-Green 0.1 0.09 0.01

Guaranteed-Green 0.12 0.09 0.03

ESG Disclosure 0.1 0.09 0.01

different market macro conditions lowering the magnitude of any possible
effects of green labelling activities. No evidence of a different association
is found even adopting a linear regression model. It implies that the two
hypotheses are not supported when dealing with typical market liquidity.

Considering the analysis main implications, this proves investors’
enduring consciousness about the importance of green investing with a
renewed willingness to accept lower yields both on secondary and primary
markets. In the same vein, the lower return expectation by investors
reflects in a lower cost of debt for firms.

This evidence highlights how the increasing attention to the environ-
ment as well as the unstopping growth of the green bonds market have
not altered the concrete commitment perceived by investors in such tool
and how the stronger the commitment testified by a different label and
more concrete commitment, and the more investors are prone to accept a
lower yield, given the reduced information asymmetries. Such truth must
be read together with the recent turmoil events. In this renewed context,
it appears even more crucial to reduce the information asymmetries for
investors, who are surrounded by green claims and green investment alter-
natives referring to projects in which a real virtuous commitment mixes
with greenwashing intentions, hiding real outcomes behind the mask of
the “new normal”, represented by green.

5 CONCLUSIONS

In the broader framework of the path towards green transition, the impor-
tance of corporate choices which are always more oriented towards a
concrete engagement in reducing their environmental damaging practices
is becoming increasingly relevant. One possible pitfall of such tendency is
undoubtedly represented by the need for new financing sources by firms
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to finance the needed projects to undertake the route for new sustainable
habits.

In this vein, in the last few years the green bonds market has kept
growing in relevance, complexity, standing and, clearly, dimensionality.
Nowadays green bonds constitute one established and accessible tool
which permits firms to collect debt capital with choices oriented to
greener alternatives.

Thus, this chapter, observing the most recent evolution of green bonds
market, is oriented at testing if such instrument still represents a possibility
to orientate their portfolios to green activities and a still useful tool for
firms to collect debt capital at a lower costs, as pointed out by literature.
In particular, the main contribution of the analysis stands in highlighting
how the engagement to convey a message of real commitment by more
solid labels and stronger commitment in disclosure of future activities,
makes the issuance of a green bond even more desirable for investors,
testifying the engagement of the issuer and reducing the unavoidable
information asymmetries.

By a propensity score matching analysis, after matching in a sample of
1707 issuances by January 2020 to August 2022 different labelled green
bonds with their immediately comparable non-green peers, this chapter
permits to observe the enduring persistence of a green premium lowering
the yield to maturity, both in terms of mean value t-test and regression
association. What emerges is that looking at both primary and secondary
market yields, certifying the greenness of the instrument by a label or
engaging in disclosure activities makes the issuance more trustworthy. In
this sense, what stands clear is that a green engagement during time with
green disclosure activities translates into better capital collection condi-
tions for issuers. In this sense, the contribution of this chapter is twofold,
testing the persistence of the yield in period of turmoil on market in which
such tools might lower green bonds disruptive impact, as well as testing
a well-established effect under different shades to assess when the green
premium resists and when it amplifies.

Considering the analysis main implication, this would ideally repre-
sent a message for issuers pushing them to a more concrete commit-
ment avoiding greenwashing practices, claiming how investors are more
prone to accept lower yields the more their information asymmetries are
reduced. The analysis could clearly be enlarged in terms of dimension-
ality of the green bonds to be paired, as well as enlarged to the entire
world to observe such phenomena in different countries. In terms of
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future research, the difference between differently labelled green bonds
can be studied, to assess if the difference in yields exists also when
comparing green bonds whose only difference is the different facet of
green engagement by the issuer.
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CHAPTER 7

Sustainable Finance for Maritime
Development: A Critical Analysis of Green
Bonds in the National Recovery
and Resilience Plan

Massimo Arnone and Tiziana Crovella

1 INTRODUCTION

This chapter started from an observation by Awaworyi (2017) according
to which: “the achievement of a green economy rvequives a stable and
growing financial system”. Particularly, it focuses on green bonds which,
within the European Union, from the very early stages of drafting the
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post-COVID-19 recovery plan, has been attributed to a crucial role in
achieving the objectives of the ecological transition.
The research objective is twofold:

(1) From the scientific point of view, in the context of sustainable
finance, it provided an analysis of the literature on the main char-
acteristics of green bonds highlighting the differences respect to
conventional bonds and the effects of this new approach to finance
on the decision-making and strategic process of individual investors
and the business models of bank intermediaries,

(2) For providing an application useful for all stakeholders involved in
the maritime supply chain, it proposed an empirical reflection on
the implementation of green finance to cold ironing technology in
the maritime transport sector.

The new EU Sustainable Finance Disclosure Regulation (SFDR) 2019/
2088 (EU, 2019) policy entered into force on March 10, 2021, empha-
sized social and environmental compliance reporting and reporting obli-
gations for financial services participants in order to define their strategic
positioning on sustainability. The greater stability of the financial sector
can be achieved through greater integration between the typical proce-
dures of conventional finance and the more recent ones of green finance
(Migliorelli & Dessertine, 2019). For example, Meo and Abd Karim
(2021) established that green finance is the best financial approach to
reduce COz emissions in the top ten economies, including UK, US,
Canada, Denmark, Hong Kong, and Japan.

It is not an easy achieve this goal because there are many challenges
that this new approach to finance will have to face in the years to
come, involving players both on the supply side (public sector, founda-
tions, multinationals, high net wealth individuals, retail investors, asset
managers, green fund wholesalers, family offices, institutional investors,
banks) and demand (environmentally oriented foundations, interna-
tional non-governmental organizations, consumers and green-minded
companies, non-profits, social enterprises and corporations social respon-
sibility enterprise based on green assets) (Albino et al., 2009; Babiak &
Trendafilova, 2011; Luzio & Lemke, 2013; Minn & Galle, 2001; Owen
et al., 2018; Vickers & Lyon, 2014; Walley & Taylor, 2002).
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Among the main innovations, first of all, the elaboration of new
methods for measuring environmental risks, and more careful manage-
ment of the risk of “greenwashing” which could produce damage both
at a microeconomic level (individual investor) and at a macroeconomic
level (for the entire market financial) (Caldecott, 2020; Gilchrist et al.,
2021) and robust interventions aimed at creating a much more homo-
geneous regulatory framework on green bonds (Dikau & Volz, 2021;
Park, 2018). Moreover, comparing several areas, the European continent
has distinguished itself in recent years for a more intense effort of regu-
latory initiatives and policy indications, first of all with the Strategy for
Sustainable Development of 2001 (later merged into Europe 2020), the
launch of the Green Deal aimed at achieving carbon neutrality by 2050
and more recently the definition of a more detailed framework on the
different types of green finance instruments and finally all the emergency
interventions for the recovery from the pandemic financed by the next
generation program.

The focus on this problem has grown, above all following the inter-
national financial crisis and the more recent pandemic crisis which have
led the main local players (politicians, sector operators, academics) to ask
themselves how green finance can facilitate a more connected approach to
environmental issues which in various studies have been defined as low-
carbon economy, circular economy, and green economy (Bonsu, 2020;
Bridge et al., 2013; Gooaverts & Verbeek, 2018; Loiseau et al., 2016;
Stahel, 2016; Zadek & Flynn, 2013). With the aim to achieve this goal,
an amount of financial resources equal to 1.5 trillion dollars per year up to
2030 has been estimated (Doumbia & Lauridsen, 2019). The main areas
of application of green finance primarily for carbon neutrality and the fight
against pollution, renewable energy, and energy efficiency, climate change
(Blose & Shieh, 1997; Flaherty et al., 2017; Fragiacomo & Genovese,
2020; Ghosh, 2018; Monasterolo & Raberto, 2018; Rosenthal et al.,
2018; Thomson et al., 2017). For this reason, the authors proposed
an application of green finance in maritime sector, considering that this
activity is responsible for high rates of pollution and energy consumption.
Besides, as highlighted by Cotugno et al. (2022), green bonds can be
considered a subset of ESG (Environmental, Social, Governance) risks.
The outbreak of the pandemic had the benefit of reinvigorating attention
to the issue of environmental sustainability and leading investors to make
more responsible choices aimed at obtaining maximum returns while also
reducing ESG risks (Campiglio et al., 2018; Semieniuk et al., 2021).
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The inclusion of these risk factors complementary to those financial
allows investors to broaden the parameters for assessing their perfor-
mance and not limit themselves only to the financial dimension (Van
Duuren et al., 2016). Both companies and individual investors share the
need to “green” their portfolios. In this regard, Rizzello (2022) iden-
tified five possible ways of conducting investors in the green finance
market (“exclusionary scveening”, “Best-in-class”, “Thematic selection”,
“ESG Integration”, and “Environmental Impact Investing”). The first
approach eliminated those companies that conduct unethical investments;
the second approach selected the companies with the best performance
based on ESG indices; the third approach selected sustainable investments
(i.e., all those that have objectives primarily related to climate change,
biodiversity, and renewable energy); the fourth approach includes ESG
factors in evaluating investment returns; the last, the fifth, looks simul-
taneously at achieving financial returns on investments and at measuring
their environmental impacts. Observing recent market trends, territorial
differences have consolidated with the USA as the country with the largest
issue of green bonds (51.1 billion dollars), followed by Germany (40.2
billion dollars), France (32.1 billion dollars), China, and the Netherlands
(17.2 and 17 billion dollars, respectively). In terms of market share, green
bonds currently account for 50% of the total sustainable bond market and
5% of the global bond market.

Recently, green finance market has experienced significant develop-
ment thanks to the support of various green bond subsidy programs
(Day et al., 2016; Martinez & Ebenhack, 2008). Moreover, different
forms of green loans have developed especially in the banking business
(e.g., green mortgages, commercial building loans, home equity loans,
fleet loans, green funds, green insurance, public—private partnerships, and
green equity trading) (Umar et al., 2021). Among the countries most
characterized by this growth, it emerged Asian countries (Waddams et al.,
2012) and China. The latter country had a key role of a growth that has
known no setbacks since 2015, the year in which a regulatory regula-
tion on the issue of green bonds was issued. Particularly, in 2016, 77%
of green bond issues were carried out by the Chinese banking system
(62% and 68% in the following two years). This growth was mainly
caused by a significant domestic demand for green investments that can
benefit from adequate financial support exclusively through green bonds.
Another factor that may explain China’s near-world-leading position in
the green bond market is fewer regulatory constraints across green bonds
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facing commercial banks with weak ratings and a lack of liquid assets. The
shadow banking system building has been favored above all since 2018,
with the new regulations issued to the CBRC (China Banking Regulatory
Commission) for stricter supervision against off-balance sheet financial
transactions that can fuel systemic banking risks. In this context, the use
of green bonds can represent a form of alternative finance solution for
obtaining the liquidity necessary to finance one’s assets. Asia and Europe
represent the second largest market for green bond issuance (representing
about 80% of the entire market in 2020) (Rizzello, 2022). With the reflec-
tions and analyzes proposed in this study, the authors highlighted the
important role that green finance, and in particular the product of green
bonds, can play in achieving a more environmentally economy (Fig. 1).
The size reached by global sustainable investments equals 35.3 trillion
dollars of which more than 80% are located in the USA and Europe
(GSIA, 2020), highlighting the centrality of the topic investigated in this
chapter. The sector of application of green finance in this study is that
maritime transport. This is because, as can be seen from the figure below,
the transport sector can help by green finance to meet objectives related
to four of the four main natural elements (fire, air, water, and earth).
Specifically, maritime sector and, mainly, maritime transport industry
accounts for over 80% of the volume of international trade and the
percentage is even higher for most developing countries (UNCTAD,
2021). Although this sector generates a considerable impact on the
economy, it also generates many impacts on the environment such as
waste, carbon emissions, pollution, depletion of natural resources (Paiano
ctal., 2020). At EU level, maritime transport is a substantial CO2 emitter,
representing 3 to 4% of the EU’s total CO, emissions, or over 144
million tons of CO3 in 2019 (European Commission, 2022). At EU level,
among ten most polluting ports: Rotterdam in Netherlands emits 13.7
Million tons (Mt) of CO2, Antwerp in Belgium 7.4 Mt, Hamburg and
Bremerhaven in Germany emit, respectively, 4.7 and 2.3 Mt of CO,, in
Spain Algericas 3.3 Mt, Barcelona 2.8 Mt and Valencia 2.7 like Piracus
in Greece, Marseille emits 2.3 Mt and lastly Amsterdam 2.1 Mt (Trans-
port & Environment, 2018). Hence, these values show the urgent need
to reduce supply chain emissions related to ports, especially in Euro-
pean ones. Particularly, maritime transport stands out as a strategic sector;
the trend toward an increase in maritime traffic makes it essential to
reduce energy consumption and emissions through investments in energy
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Least commonly
included

Fig. 1 The topics of green finance (Source UNEP, 2016)

efficiency (Longarela-Ares et al., 2020). In fact, maritime transport repre-
sents one of the most polluting sectors, with greenhouse gas emissions of
over one billion tons of CO3, equal to about 3% of global emissions.
Furthermore, with the growth of ship traffic and in the absence of rapid
measures to mitigate emissions these are set to increase to over 15% by
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2050. Thus, considering shipping industry contributes to global CO
emissions, for reducing this impact, Yang et al. (2022) focussed on electric
power as alternative fuel useful to decarbonize this industry. Electrifying
maritime transport to achieve “cleaner ocean” and decarbonization is
attracting increasing attention (Horvath et al., 2018). Driven by the need
to decarbonize the energy sector, renewable capacity has reached a total
of 161 GW (GW) in 2016 (REN21, 2017).

This pollution is mainly due to the ships docked in the port that have
their propulsion engines turned off during the stop on the quay, but to
ensure the provision of services on board they use auxiliary diesel engines.
These plants use high fuel consumption and exhaust gas emissions. An
example could be a cruise ship parked for 10 hours that generates CO»
emissions equal to those generated by 25 cars in a year. Therefore, consid-
ering that 90% of European ports, for example, are located in urban areas
and that pollutants can reach hundreds of kilometers from the coast,
the impact extends to the hinterland, causing enormous inconvenience
to citizens, at the of noise, air pollution, and traffic, mainly linked to
heavy vehicles. Such situations create serious criticalities of acceptance by
the community. Therefore, the sustainability of port areas must therefore
become a priority for port authorities and local administrations. Unfor-
tunately, in 2020, the COVID-19 pandemic disrupted shipping, causing
maritime trade to contract by 3.8 % in 2020, recording a nascent, albeit
asymmetrical, recovery in the second half of the year (UNCTAD, 2021).
Particularly, the lockdown imposed by the countries, travel restrictions
and production cuts have reduced the demand for fuel in 2020. Conse-
quently, transportation and trade in crude oil, refined oil, derivatives, and
gas decreased by 7.7% (UNCTAD, 2021).

The results included in this chapter can stimulate a reflection for local
actors (financial authorities, banks, practitioners, social entrepreneurs, etc.
and all stakeholders involved the maritime supply chain) about the nature
of green bonds as a tool for completing the financial market. Regarding
the effects on practitioners/investors, many studies following a microeco-
nomic perspective show that the issuance of green bonds leads to a change
in their behavior (Baker et al., 2018; Flammer, 2021; Lebelle et al.,
2020; Zerbib, 2019). Analyzing the literature, Zerbib (2019) and Baker
et al. (2018) underlined that investors could sacrifice a portion of their
financial return by preferring green bonds to conventional ones, however
obtaining in exchange greater results in terms of financial sustainability of
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environmental investments. Particularly, green bonds differ from conven-
tional bonds in the presence of a higher premium (greenium) which
makes this source of funding cheaper for the issuer. Cotugno et al.
(2022) shown that, during high economic uncertainty such as those
following the COVID-19 pandemic, for which liquidity crises and the
risk of being insolvent are always the problems most felt by companies,
green bonds have a dynamic as high Beta, i.e., they offer higher risk
premiums. According to the latter authors, the scholars have been iden-
tified at least four stages of the dynamics of credit spreads of green and
conventional bonds during COVID-19. When the virus led to the first
crisis in China (the Wuhan lockdown on January 2020), corporate credit
spreads remained stable. Only after 24 February, when 11 municipalities
in Northern Italy went into lockdown, did green bond credit spreads
start to rise, outperforming conventional bonds and peaking in mid-
March 2020. Green bond credit spreads fell to below conventional ones in
October and retreated significantly after November 9th, when US-based
Pfizer and Germany’s BioNTech revealed positive trial results of their
vaccine. Green bond credit spreads narrowed further in the following
month through December 31, 2020.

Accordingly, for Lebelle et al. (2020) the issuance of green bonds
improves the performance of the issuer. Flammer (2021) reached the
same conclusion based on the existence of a positive correlation between
attention to environmental issues by the issuing company and market
reactions. This author demonstrated the existence of a positive correla-
tion between stock prices and green bond issuance news. Other studies,
following a logic of market aggregation (macroeconomic perspective),
concluded that the enrichment of the type of funding instruments in the
financial market through green bonds could allow investors to transfer
risks from a market on the other by exploiting the similarities between
the different types of bonds (conventional and green) and to achieve
important environmental results more easily than traditional financial
markets (Arif et al., 2021; Flammer, 2021; Naeem et al., 2021; Reboredo,
2018; Reboredo & Ugolini, 2020; Pham, 2016). For example, Reboredo
(2018) using a vector autoregressive (VAR) structural model proved the
transmission of financial shocks across green and financial bond markets,
including bond, currency, equity, energy, and high-yield corporate bond
markets. This interdependence takes on greater value especially following
systemic crises (the global financial crisis of 2007 and the most recent
COVID-19 pandemic) which have focused attention on the difficulty of
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finding liquidity for companies, many of which are interested in making
investments in sectors with strong impact on environmental and social
sustainability (energy, waste, climate). The pandemic has increased the
already existing economic inequalities in the territories and has brought
out new forms of poverty. Therefore, the results of this chapter are
increasingly topical because they are part of the reflection on the issue
of how to achieve sustainability in the financial sector. Moreover, this
goal is necessary to look at the processes of development and economic
growth from a broader perspective. This broader perspective is that of the
ecological transition (OECD, 2021) aimed at placing economies within
agreements, businesses, and structures with zero carbon emissions.

Methodologically, this paper has been structured into four sections. In
the first section, the introductory one, the peculiarities of the maritime
transport industry that is a key sector in the economy, accounting for
90% of global economic trade (Longarela-Ares et al., 2020), the rela-
tive environmental impacts, considering an increase in emissions of up
to 250% by 2050 (IMO, 2014; Nuttall et al., 2021), and the centrality
of this sector in the construction of sustainable development processes
were included. The second step provided the theoretical framework of
the contribution, through an analysis of the literature on the topic of
sustainable finance, with a focus on application to the maritime transport
sector through the prism model. Considering the objective of this section
the scholars provided a critical analysis of this new approach to finance,
capturing the main differences concerning traditional finance. A part of
this section was dedicated to green bonds. The content of this section of
a descriptive nature can be divided into three parts:

(1) analysis of the state of the art of the application of sustainable
finance measures;

(2) effects of sustainable finance measures;

(3) estimate of the reduction of impacts with the application of cold
ironing.

The third and four section, of an empirical nature, proposed an appli-
cation of green bonds to the maritime sector in particular analyzes the
effects of implementing the Cold Ironing Project, Green Ports’ innova-
tive PNNR measure within the EU Next Generation. The five section
concludes.
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2 THEORETICAL FRAMEWORK
AND SYSTEMATIC LITERATURE REVIEW

2.1 Sustainable Finance

The topic of sustainable finance is quite recent in the scientific debate
(Benedikter, 2011; Care, 2018; Fatemi & Fooladi, 2013; Hangl, 2014;
Lagoarde-Segot, 2018; Rizzi et al., 2018; Shiller, 2013; Ziolo et al.,
2017). Moreover, sustainable finance is one of the perspectives for
analyzing the multidisciplinary concept of sustainability applied to busi-
ness; it is a key condition for being able to successfully apply sustain-
able entrepreneurship whose decisions do not have the sole objective
of achieving economic-financial returns on investments but also of
producing a social impact.

Particularly, sustainable entrepreneurship, makes it possible to seize all
those opportunities representative of market failures in the field of sustain-
ability (Hall et al., 2010; Hoogendoorn et al., 2019; Wagner, 2017;
York & Venkataraman, 2010). Moreover, several authors who have coined
the expression “eco-entreprencurship”, investigated the business world
exclusively by looking at the relationship with the environment (Isaak,
2002; Shrivastava, 1995). For these authors, the competitive capacity of
a company is based on the pursuit of environmental objectives. Other
authors who have dealt with “social entrepreneurship” focused on social
issues and obtaining adequate financial support for them (Bull, 2008;
Mair & Marti, 2006; Nicholls, 2008).

Notwithstanding, the interest in sustainable finance and, particularly, in
green finance is justified by the lack of financial resources to be allocated
to the 17 Sustainable Development Goals (SGDs) of the United Nations
(UN) Agenda 2030 and following the assumed importance of climate
change in the field of action of the public and private sector. Therefore,
it appears increasingly necessary to build public—private partnerships in
support of an economy increasingly attentive to environmental problems
and more inclusive.

In literature, Utting (2015) provided the following definition of green
finance: “an ecomomy that focuses economic development on the action of
business organizations in which people play a crucial vole. This economy that
bases its multidisciplinary naturve on the integration of economic approaches,
typical of the traditional economy, and the social, environmental, polit-
ical, and holistic ones, typical of solidarity economies”. The centrality of
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personal initiative and entrepreneurial skills are key factors in the realiza-
tion of successful forms of innovation following the logic of the market
and environmental sustainability at the same time (Schaltegger & Wagner,
2011). The term “creative capitalism” has been used in the literature for
indicating the hybrid form of the enterprise (Taylor, 2010). However, an
unambiguous definition is still lacking, and this has led to the proliferation
of different forms of sustainable finance: ethical finance, sustainable and
responsible investment, microfinance, social impact investment, crowd-
funding, green finance (Chiappini, 2017; Belleflamme et al., 2014; Soppe,
2009; Perez, 2007; Relano, 2008; Robinson, 2011; Warner, 2013;
Weber & Duan, 2012; Weber & Remer, 2011).

Grandin and Saidane (2011) identified four main characteristics of
this new approach to corporate finance: (1) innovative approaches and
new individual behaviors adopted by financial intermediaries; (2) sustain-
able growth; (3) proximity to people; (4) inclusive logic. Moreover,
Ryszawska (2016) defined sustainable finance as finance concerning devel-
opment under three dimensions (economic, environmental, and social).
Besides, some studies have investigated the methods adopted by investors
in the selection of sustainable finance projects. For example, the GSIA
(2020 and 2019) has estimated negative screening, the involvement of
companies and shareholder action in Europe as the primary selection
criteria in Japan, the integration of ESG factors (Environmental, Social,
Governance) in decisions in the USA, Canada, and Australia.

The presence of these characteristics, according to Schoenmaker
(2017), captured another important difference between traditional
finance and sustainable finance: the adoption of a long-term time horizon.
According to the author: sustainable finance is a means to promote
sustainable development, for example by financing healthcare, green
buildings, and wind farms. The starting point is a positive selection of
investment projects based on their potential to generate positive social
and environmental impacts. In this way, the financial system serves
the medium-long term “sustainable development agenda”. According
to more recent sense, the same author (2018) mentioned “Sustainable
Finance 3.0”, i.e., af form of finance that intends to maximize economic
returns not only for shareholders but for all stakeholders. Regarding social
impact investments, the GIIN (2019) specified the peculiarities of the
intervention methods:

(1) definition of a social and financial goal;
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(2) setting up qualitative and quantitative measures of the impacts;
(3) identification of potential risks associated with the target objectives
and implementation of risk mitigation techniques.

Nowadays, there is no agreement on the models for measuring social
and environmental impact and this make more complicated to define
the perimeter of sustainable finance. A first attempt to place sustainable
finance within a regulatory framework comes from the European Union
in 2016 which set up a Task Force on Sustainable Finance to adopt a
homogeneous treatment between investments with climate objectives and
investments in the environmental sector. In March 2018, this Committee
of Experts published 10 guidelines (The Action Plan) on sustainable
finance. Among the main challenges, it emerged, first of all, the intro-
duction of a taxonomy of eco-sustainable activities, greater transparency
of information on sustainable investments and environmental risks, and
the adoption of targets taken as a reference to evaluate the achievement
of climate objectives

The application of the concept of sustainability to the banking busi-
ness requires a transformation of traditional operating models (Care,
2018) and the adoption of new financing instruments, primarily social
Impact Bonds, based on a participatory logic and where financial returns
are conditioned by the production of a social and environmental impact
(pay-by-results scheme). For the implementation of this new approach
to finance, a key role can be played by “sustainable banks” (Jeucken &
Bouma, 2001). Particularly, that category of intermediaries who link their
performance, not to the objective of achieving the highest financial return
rate, rather the highest sustainable rate of return. This kind of bank ofters
financial products and services to customers without however neglecting
attention to environmental protection (Yip & Bocken, 2018), and the
role of banks in achieving sustainable development goals (SDGs) has been
highlighted by various authors (Jeucken, 2010; Weber & Remer, 2011)
through both direct impacts on the environment related to banking oper-
ations (Tara et al., 2014) and indirect products from customers (Bal et al.,
2014).

It emerged that, the literature has found the following characteristics
of the so-called green banks: digital transparency, customer inclusive-
ness in designing and offering financial products and services, supporting
sustainable initiatives (e.g., better waste management), and creating green
products (Ahuja, 2015; Amin, 2014; Bhardwaj & Malhotra, 2013; Bose
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et al., 2017; Grigoryeva et al., 2007; Lalon, 2015; Nath et al., 2014;
Pariag-Maraye et al., 2017; Rahman & Barua, 2016; Schub, 2015; Singh,
2015; Ullah, 2013). Moreover, the creation of a green bank can involve
different types of stakeholders: employees, customers, banking operations,
and strategy. In addition to green banks and sustainable banks, other
financial operators that can intervene in the green finance market are
“alternative banks” (Weber & Remer, 2011), i.e., ethical banks and social
banks.

The first market initiative in support of green finance was the United
Nations Environment Program Finance (UNEP-FI) signed in 1991 and
replaced the following year by the UNEP Declaration of the Finan-
cial Institutions on the Environment and Sustainable Development. This
initiative involved more than 200 financial institutions belonging to the
banking, insurance, and investment sectors. In Italy, initiatives in support
of green finance are quite recent. First of all, the National Dialogue for
Sustainable Finance (2016), the National Strategy for Sustainable Devel-
opment of the Ministry of the Environment (2017), and the CONSOB
Regulation implementing EU Directive 95,/2014, Law 232 /2016.

After the topic analysis considering scientific literature production, this
paper focused on green bonds were at the center of the guidelines codi-
fied in 2018 by the International Capital Market Association (ICMA)
aimed at ensuring their greater diffusion in compliance with the logic of
reporting transparency. Green bonds can greatly help issuers in achieving
sustainability goals and offer higher returns not only in economic terms.

Particularly, the green bond market still represents less than 1% of
total bonds issued worldwide (G20, 2017). Recently, the EU has seen
its competitive position in the market grow, reaching a share of 50.09%
in 2018 (against 33.4% in the previous year).

Private entities entered the green bond market before public actors (in
2013 and 2016, respectively) and Poland was the country where the first
issuance of sovereign green bonds took place.

According to the ICMA Green Bond Principles: “green bonds are
any bond instrument whose proceeds will be used exclusively to finance or
re-finance new or existing green projects and which veflect four main compo-
nents i.e. how the proceeds ave used, the evaluation and selection process
project management, vevenue management and veporting” (ICMA Group,
2010).

The first green bond issue dates back to 2007 in Europe by the Euro-
pean Investment Bank “Climate Awareness Bond”. Thanks to this issue,
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8.24 billion euros were raised to be used to finance projects relating to
renewable energy, and energy efficiency. Despite this, the gap is typical of
Europe compared to other countries regarding the progress models for
measuring returns on investments and environmental impact.

For OECD (2017) green finance is a strategy for economic growth
without neglecting environmental protection. Hence, green finance does
not set itself only environmental and climate change-related objectives.

To date, various definitions have been formulated on green bonds
and the first contribution of this check will be to attempt a comparison
between them to focus on the distinctive elements of the market perimeter
of these bonds and key factors for their success.

It emerged that, complicating the possibility of reaching an all-
encompassing definition of green finance is the variety of emerging
problems to be solved (climate, renewable energies, sea, biodiversity,
forest, desertification, water sanitation, green building, waste, etc.) and
the lack of an established literature framework to support it. This often
causes an incorrect use of alternative terms to green finance such as
environmental finance, environmental investments, sustainable finance,
sustainable investments, and ESG investments. The interchangeable use
of these terms increases the confusion on the concept of green finance
because it makes us understand how this topic has a multidisciplinary
nature. For example, if the term environmental finance is used, it refers
to financial policies in support of environmental technologies (e.g., the
construction of infrastructures for the production of low-polluting “/ight”
energy) while the term environmental investments emphasizes how envi-
ronmental factors can affect investors’ performance and consequently
their strategic decisions (Dietz et al., 2016; Hafner et al., 2019; Jones,
2015; Mekonnen, 2014). These authors defined green bonds as instru-
ments of social impact finance. Ehlers and Packer (2017) and Sean and
Padraig (2014) differentiated green bonds from traditional bonds not
about the issuer but the objectives for which they are issued, i.e., envi-
ronmental protection, use of renewable energy, and combating climate
change. The main difference between green bonds and traditional bonds
is represented by the use: in the first case, it must favor green investments.
Moreover, the use of green bonds is linked to the fight against climate
problems. Green bonds are equated to climate risk mitigation tools. For
Lyon and Maxwell (2010) the green bond act as a signal of informa-
tion transparency in the relationship between the issuing company and its
investors regarding its commitment to environmental protection.
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The observations of Flammer (2013) and Mocanu et al. (2021) fit
into this logic, reiterate how the missions of green bonds denote the
company’s commitment to financing projects that protect the environ-
ment and that benefits society rather than selecting projects exclusively
using the criterion of economic performance. The achievement of the
objective of environmental sustainability improves the reputation of the
issuing company in the perception of investors in cascade generates an
improvement in the economic/financial performance (higher sales, higher
profits, lower production costs linked to anti- pollution initiatives, etc.).
Investors who subscribe to green bonds are more interested in environ-
mental and social returns than in economic/financial ones. Loffler et al.
(2021) confirmed this observation: they demonstrated that green bonds
are characterized by lower returns and risks than traditional bonds. Other
authors, on the other hand, reach opposite conclusions on the risk-return
relationship of green bonds due to the still limited diffusion of this finan-
cial instrument in Europe and the limited investor base (Ehlers & Packer,
2017; Preclaw & Bakshi, 2015). Other authors, on the other hand, did
not find significant differences between the yields of green bonds and
traditional ones (Kapraun et al., 2021; Karpf & Mandel, 2017). Other
studies have shown that yields on green bonds are very volatile because
they are influenced by the occurrence of unforeseen events such as polit-
ical actions in response to climate change (Antoniuk & Leirvik, 2021).
Other factors as underlined by Antoniuk and Leirvik (2021) are affecting
the pricing of green bonds include the rating of the issuing company
(expression of insolvency risk), and as Wang et al. (2013) mentioned
affecting the size of the issue, and the issue period. In the long term,
sustainable finance becomes more effective if it manages to guarantee
greater integration between financial objectives and green-type objectives.
Therefore, the authors are witnessing the consolidation of a bond of inter-
dependence between green bonds and conventional bonds and financial
instruments. The path of green bonds benefits from positive externalities
from other financial markets. Zhou and Cui (2019) have demonstrated
that the issuance of green bonds produces positive impacts on the perfor-
mance of the company both from a financial and an environmental point
of view. Banga (2019) fits in this wake, which notes how the determi-
nants of the green bond market are the same as those of traditional bonds.
Among the factors driving the development of this market, attention to
the climate of investors is the commitment of policymakers toward the
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Table 1 Benefits and threats of green bond issue for issuers and investors

Advantages Disadvantages
Issuers ® Presentation and implementation of * Reputational risk
the issuer’s approach to the issue of  ® Transaction costs
ESG bonds

Using in making investment decisions
Improving the diversification of the
investors

Buy-and-hold green bond investors
for reducing volatility in the
secondary market

¢ Significant investor demand for bonds

® Reputation improvement

e Increased credibility of the
sustainable development strategy

e Access to the “economies of scale”

Investors  ® Investors can offset risk-adjusted e Small and emerging (and

financial returns potentially less liquid) market,

® Meets ESG requirements ® Lack of harmonized standards;

e Better risk assessment in an otherwise ® Limited possibility of legal
opaque fixed income market; enforcement of ecological integrity;

® Potential use of pure-play, project to ® Need for additional due diligence
actively hedge climate policy risk; may not always be met

Recognized by the UN Framework
Convention on Climate Change
Engagement and private dialogue
with issuers on ESG

® Traceability of issue proceeds and
reporting leads to improved internal
governance structures

Source: Authors elaboration based onDyduch et al. (2022)

problem of climate change. The literature has highlighted both the advan-
tages and the critical issues associated with the issuance of green bonds
for both investors and issuers (Table 1).

2.2  Mavritime Sector

In this section, the authors presented the result achieved troughs a
Systematic Literature Review (SLR) carried out using Prisma Model (Page
et al., 2021).

With the aim of obtaining a high scientific impact in the review,
authors interrogated the major database, WoS, and inserting in TITLE-
ABS-KEY: “maritime sector” AND “emissions” AND “cold ironing”,
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“maritime sector” AND “emissions” AND “sustainable finance”, “mar-
itime sector” AND “emissions” AND “Next Generation”. The results
shown a shortage in scientific interest: 8 papers for the first string, 3 for
the second, and 7 for the third.

Moreover, the authors considered that cold ironing is known by a
variety of names, e.g., “land-based power”, “shore side power”, “high
voltage ground connection (HVSC)”, “onshore” power, “shore-to- ship
power”, and “alternative maritime power”.

For this reason, authors dealing with this topic, so to fill this gap
in literature, this paper designed a sustainable balanced score sheet
particularly suited to water management in the agricultural sector.

In this sub-section, authors analyzed papers that contain single-topic or
into which this has been integrated. Particularly, with the aim to analyze
the publications, the authors exported metadata on two digital sheets
in.csv format and, through concatenate and index/compare formulas,
they assessed the strings associated with publications. Firstly, they orga-
nized the string according to the authors’ names, articles’ titles, type
of document (refining for research and review articles, excluding the
other editorial type), authors’ keywords, abstract, authors’ affiliations,
publishing journal, year of publication, DOI and research areas, and
excluding others.

Having reached this point, authors operated by following the steps
indicated below as a guide to conducting a meaningful review (Fig. 2):

1. Only peer-reviewed articles written in English were considered.

2. Articles published in book chapters and conference proceedings
were not considered because they cannot be easily found.

3. After integrating the results of the two databases, the duplicate
results were eliminated.

4. An initial screening of the articles was carried out by analyzing the
abstracts, to identify correlation between topics, consistency with the
objectives and methodologies used.

5. Therefore, only the documents have been selected that satisty the
criteria referred to in points (1) to (4). At this time the authors
retrieved the complete texts for an in-depth analysis.

6. Finally, the scholars built the definitive sample and carried out a final
search to look for additional products to consider.
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Fig. 2 Flowchart of systematic literature review according PRISMA method
and performed for this paper (Source Authors’ elaboration based on Page et al.,
2021)

Therefore, the system revealed 18 products in WoS that cover as many
relevant aspects as possible in terms of article title, abstract, and keywords
sorted by relevance and refined according to the instructions.

According to the steps cited aforementioned and presented in the flow
chart in Fig. 1 the authors presented the quantitative results of the SLR.
Then, they reported these wide-ranging-meta data on Prisma Diagram
elaborated according to the level on analysis entitled namely Identifica-
tion, Screening, and Included which consist in studies identification via
database (Fig. 2).

The authors removed the no eligible products because 4 were confer-
ence proceedings, 5 were review articles, 1 was book chapter, and 1
was without authors’ name. Therefore, among 18 papers exported, the
authors selected the eligible articles for Systematic Literature Review
equal of 7 publications. Starting from the quantitative results and among
articles published from 2013 to 2022, the authors selected the review
sample respecting three criteria:
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(1) consistency and adequacy with the aim of this review article;

(2) representativeness of the literature currently available on the
maritime sector;

(3) creation of a general overview in the field of sustainable finance
for the maritime sector replicable and useful for all stakeholder
involved in this industry.

2.3 Utilities and Limitations to the Application of Cold Ivoning

Analyzing the articles selected through the SLR carried out, it emerged a
common line: authors highlighted utilities and limitations in the applica-
tion of cold ironing system in maritime sector, an approach for reducing
environmental impact associated to ships.

Currently, in terms of diffusion (Table 2) cold ironing installations in
Europe are mainly collected in the northern part (e.g., Finland, Norway
and Sweden) and followed by USA with seven plants (Piccoli et al., 2021).

First, there is an international regulation with the aim of limiting emis-
sions due ships fuel: particularly, the IMO 2020 regulation was envisaged
for respecting the limits of sulfur in fuels equal of 0.50% (Sun et al.,
2022).

Therefore, shipowners are equipping their ships with less impacting
systems by making delicate investments in a particular period with
uncertainty on fuel prices in the long run (Qinghe et al., 2022).
Despite this basic legislation, there are several factors that influence
shipowners’investment decisions toward more sustainable approaches.
Analyzing a sample of shipowners, it emerges that the main problems are
associated with the distribution of incentives and the lack of information
that lead companies to decide not to invest (Longarela-Ares et al., 2020).

Furthermore, as the researchers point out, energy efficiency measures
are unlikely to be implemented in older ships, possibly due to the
difficulty associated with recovering the investment. On the contrary,
shipowners are more likely to invest in efficiency improvements in larger
and newer ships and regulation encourages their adoption (Longarela-
Ares et al., 2020).

For this reason and based on this evidence, investing in the efficiency
of the docks like cold ironing, therefore on land, it is convenient and is
to the benefit of all ships.
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Table 2 Cold ironing diffusion

Year  Country Port Ship type Capacity  Frequency — Voltage
2000 Sweden Gothenburg  RoRo, 1.25-2.5 50&60 6.6&11
RoPax
2000 Belgium Zeebrugge  RoRo 1.25 50 6.6
2001 USA Juneau Cruise 7-9 60 6.6&11
2004 USA Los Angeles  Container, 7.5-60 60 6.6
Cruise
2005 USA Seattle Cruise 12.8 60 6.6&11
2006 Finland KEMI RoPax n.d 50 6.6
2006  Finland Kotkal RoPax n.d 50 6.6
2006 Finland Oulu RoPax n.d 50 6.6
2008 Belgium Antwerp Container 0.8 50&60 6.6
2008  Germany Liibeck RoPax 2.2 50 6.6
2009 Canada Vancouver Cruise 16 60 6.6&11
2010 USA San Diego Cruise 16 60 6.6&11
2010 USA San Cruise 16 60 6.6&11
Francisco
2010  Sweden Karlskrona Cruise 2.5 50 11
2011 USA Long Beach  Cruise 16 60 6.6&11
2011 USA Oakland Container 7.5 60 6.6&11
2011 Norway Oslo Cruise 45 50 11
2011 Canada Prince Container 7.5 60 6.6
Rupert

2012 Netherlands Rotterdam RoPax 2.8 60 11
2012  Sweden Ystad Cruise 6.25 50&60 11
2015 Norway Bergen Nd 1 50&60 0.440,/0.690
2017  France Marseille Ferry 4 60 11

Note Ship type RoRo (i.e., Roll-on/Roll-off) and RoPax (Roll-on/roll-off Passengers). Source
Authors’ elaboration based on Piccoli et al. (2021)

Indeed, cold ironing (CI) is an electrification alternative in the
maritime sector used to reduce ship emissions by switching from fuel to
electricity when docked in a port (Bakar et al., 2022).

Therefore, an accurate estimate of the mooring duration is necessary
to help the port operator to optimally manage the assignment of the
mooring and the energy planning. Know therefore the energy consump-
tion and departure time of the ship to use the energy management system
(EMS) and the problem of berth allocation (BAP) (Bakar et al., 2022).

Considering their role in the economy, seaports play a key role in the
low-carbon transition of shipping (Konstantinos et al., 2022).
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Moreover, these evaluation in the scientific literature are useful for
informing port authorities and policy makers in the sector, highlighting
the added value of selected and inexpensive actions for energy efficiency
and hybrid mobility. Furthermore, as believed by Konstantinos et al.
(2022) expensive and seemingly mandatory actions under current Euro-
pean legislation, such as cold ironing and LNG, are robust and if the
perception of non-financial risks is reduced (Konstantinos et al., 2022).

However, the technology of cold ironing (or shore-to-ship power)
which can significantly reduce greenhouse gases and air pollutant emis-
sions from ships at berth by powering ships from the shore power grid,
collides with economic, legal and environmental factors still make this
technology less attractive in southern Europe (Piccoli et al., 2021).

Furthermore, Piccoli et al. (2021) analyzed the main regulatory bottle-
necks occurring in different European jurisdictions on the development
of cold ironing, while evaluating the legal and economic consequences
of implementing cold ironing considering the future inclusion of the
maritime sector in the EU emissions trading.

Among the articles published, Longarela-Ares et al. (2020) presented
an interesting analysis of the barriers and limitation which prevent the
Energy Efficiency Investments in maritime sector (Table 3).

Particularly, Hobson et al. (2007) were the first scholars to identify the
technical, economic, social, and legislative barriers that limit the adop-
tion of low-carbon technologies in shipping. Kollamthodi et al. (2013)
analyzed risks, hidden costs, information problems, technical and oper-
ational measures, and the principal-agent problem, defining the barriers
as technological, institutional, and financial. Instead, Maddox Consulting
(2013) distinguishes between technological, operational and phys-
ical, regulatory, economic, market failures, and administrative barriers.
Jafarzadeh and Utne (2014) identified information, economic, inter-
organizational, technological, political, geographical, and intra- organiza-
tional barriers, while Rehmatulla and Smith (2015a, 2015b) considered
behavioral, organizational, and economic barriers (market barriers and
market failures).

Other scholars examined 22 potential pathways, including conven-
tional marine heavy fuel oil (HFO) as a reference case, alternative “blue”
fuel produced from natural gas, and “green” fuels produced from biomass
and solar energy. From a methodological point of view, the paths are
compared in terms of quantifiable parameters: fuel mass, fuel volume,
life cycle energy intensity, cost, greenhouse gas emissions (GHG), and
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non-GHG emissions estimated from literature and various modeling (Law
et al., 2021). The results showed that from an energy point of view,
renewable electricity with battery technology is the most efficient, albeit
still impractical route for long distance shipping due to the low energy
density of today’s batteries (Law et al., 2021). However, as evidenced by
Yigit et al. (2016) the use of shore-side electricity to serve ships in port
it has increasingly been considered a measure to improve their energy
efficiency and environmental performance.

3 MATERIALS AND METHODS

At EU level, the ports involved in the dock electrification project are
include in the trans-European transport network called “Trans-European
Transport Network (TEN-T)” with the aim to achieve zero carbon
emissions (Fig. 3).

Analyzing the use of cold ironing is very important because the power
supply on the ground side can effectively reduce dangerous emissions
(e.g., SOx, NOx, VOC, PM, CO, N,O, CHy) in the local environment
significantly as highlighted from Ballini and Bozzo (2015).

For estimating the impact of a cruise ship in order to present a snap-
shot, the authors started the assessment considering a general cruise traffic
(Table 4).

2 3
Fuel switch for Electrification of
maritime transport Industry

8
Phase out of fossil Carbon capture and
fuelled power plant storage

Fig. 3 The Ten-T Green Transitions towards decarbonisation (Source Authors’
elaboration based on European Commission (2013, 2022)
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For this reason, the authors proposed a cost-benefit analysis starting
from the hypothesis of mooring cruise ships in port. Therefore, analyzing
the port calendars in Mediterranean ports, in medium 1 ship per day can
moor in port every month, if low tourist season, 2 cruise ships if high
tourist season.

According to the technical reports (AdSPMTS, 2021), cruise ships are
stationed 12 hours a day on average and in most cases use bunker diesel
to keep their engines running in port. In order to carry out an estimate,
the daily quotation of the cost of bunker diesel was used (in 92.32 $/
barrel, Ilsole24ore, 2022).

4  DiscussioN AND CONCLUSION

Analyzing the results included in Table 3, the implantation cost is recov-
erable at $ 307 per day (or). Furthermore, the authors compared to the
fuel consumption in tons/time per ship (g), implementing cold ironing
reduces fuel consumption and associated emissions.

Better knowledge in the field of the sustainable finance for maritime
sector could help businesses and governments act more sustainably,
without affecting innovation and competitive sector (Longarela-Ares
et al., 2020).

Investing in greater knowledge on the subject of sustainable finance is a
real challenge for all the main local players (banks, financial intermediaries,
issuing companies, and public and private bodies). This is because the
lack of a univocal definition of sustainable finance and green finance has
certainly contributed to fueling the risk of King washing, i.e., the risk of
making an activity appear eco-sustainable when in reality it is not. This
makes returns for the green bond investor increasingly uncertain (Bowers
et al., 2020; Lyon & Maxwell, 2010).

The generating cause of this problem is the failure of communica-
tion between the investor in green finance projects and the stakeholders
involved the maritime supply chain (Beder, 1998; Gatti et al., 2019,) and
it can lead to fraud. It generates a misalignment or “decoupling” between
communication and the actions of organizations and individuals. There is
also talk of “attention deflection” (Lyon & Montgomery, 2015) because
a communication, falsely green, diverts the attention of stakeholders from
unethical issues and actions. It is a rapidly growing phenomenon that in
recent years has increasingly entered the world of finance through various
forms (Rizzello, 2022).
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Following the Corporate Social Responsibility (CSR) studies, the
authors underlined that information asymmetries are to be found both
inside and outside the organizational structure of companies. Above all
the managers of large companies receive pressure from the outside about
the outcomes of their decision-making process and also from all the regu-
latory initiatives aimed at countering the phenomenon of greenwashing
(Delmas & Burbano, 2011).

The attention to this issue by finance scholars or bank managers is
justified by the fact that it has emerged that greenwashing produces
wider negative effects in the financial sector than in the business world.
Three types of actions need to be taken to reduce the occurrence of
greenwashing. Some of them are aimed at assisting investors when they
have to choose between alternative investment projects and be able to
select the most performing one in terms of creating financial and above
all environmental value. In this way, investors will be able to ensure
perfect alignment with the environmental objectives of regulatory insti-
tutions and stakeholders. Other types of shares must allow investors
and stakeholders to be able to conduct the most complete information
disclosure possible on the nature of the investments by exploiting the
greater availability of information assets. This information could make it
possible to assess the investor company’s degree of exposure to the main
environmental risks (Butz et al., 2018) and not just its exposure to finan-
cial risks. A very useful tool in this sense and which has recently been
the subject of analysis in various studies and which has broadened the
“modus operandi” of the rating agencies is the so-called green rating or
ESG rating (Gyo nyorova et al., 2021). It represents a measure of the
compliance degree of an investment project (both insurance and green
bonds) concerning environmental targets such as climate change. This
tool will need future improvements aimed at making it an increasingly
rigid measure to reduce the problem of the fragmentation of information
disclosure on green investments. Other actions relate to the improve-
ment of the green certifications of financial products and services, thus
trying to reduce the misalignment between the intentions to produce
environmental impacts loudly referred to in the investor’s declarations
and what is concretely manifested in his actions. The third type of action
is aimed at companies (both investors and issuers of financial products) to
discourage the creation of non-transparent disclosures (full of inaccurate
statements and/or unclear words) which produce an overestimation of
the real performance of the company.
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Among the possible solutions to reduce the incidence of greenwashing
risk the use of a green taxonomy, environmental indexes, and ESG ratings
measure the correlation of business activity to environmental sustain-
ability. As highlighted by the previous literature review, these tools may
also have critical issues. First, the existence of numerous definitions of
green investments can make it increasingly difficult to narrow down their
nature and scope. Therefore, a first challenge that involves both academics
and practitioners is to reduce the plurality of these definitions to be able to
assess the intensity of the link more easily between the company’s perfor-
mance and the environment in which it is located. Furthermore, it appears
increasingly necessary to improve the transparency of rating methods
on environmental and sustainability objectives, perhaps by systemati-
cally using all the data available for reporting (financial and otherwise).
Another challenge is related tothe promotion of greater involvement of
subjects external to the company in conducting the disclosure of its green
performance.

Analyzing a model based on cruise ships in a European port, this
chapter showned that the total external potential benefit in terms of costs
incurred by cruise ships using cold ironing compared to diesel fueling.
The capital cost of the cold ironing infrastructure can be implemented in
new cruise ship docks and can cover almost 100% energy demand of two
hotel cruises moored vessels (22 MWh), with a cost of 110,000 dollars
amortized over 30 years of investment.

Future extensions of the study are both theoretical and empirical.
Regarding the first aspect, the authors intend to expand the part of the
literature on the impacts of sustainable finance on the business models of
banks. In particular, the scholars intend to make a comparison between
green banks and traditional banks. Still, in the context of this type
of extension, the authors will consider the discussion on greenwashing
prevention and risk reduction policies (recalling some case studies) and on
the role that green finance can play in reducing inequalities and the new
forms of poverty that have arisen following the COVID-19. As regards
the second type of (empirical) extensions, the scholars, firstly, intend
to propose a brief analysis of the trend of the green bond market in
Italy compared to the rest of Europe. This part will be enriched with
some references to concrete cases relating to the banking and insurance
sector. Subsequently, they will propose an empirical analysis aimed at esti-
mating which are the internal (linked to the banking business and the
characteristics of the functioning mechanisms of the issue) and external
(context) factors that condition the value of green bonds, trying to grasp
any differences compared to traditional bonds.
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AuthorContribution Arnone, M.: elaboration parts on sustainable finance and
green bond. Crovella, T.: elaboration part on maritime sector, cold ironing and
final editing.

Introduction, methodology, and conclusion are elaborated in equal parts.
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Are Women the Panacea? Exploring
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1 INTRODUCTION

In recent years, the need for firms to behave more responsibly has gained
momentum as the right thing to do in order to overcome and to invert
the footprint of an economic system which has marked for decades
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our history and which is not bearable anymore. In fact, environmental
concerns and climate change issues represent a worldwide emergency
leading government, central banks, policymakers, supervisory authorities,
financial markets players, firms, and thus all citizens to combine their
efforts.

In this sense, the outbreak of COVID-19 pandemic, which despite
being a symmetric shock for the entire world has hit in different
ways different social groups has highlighted the need to engage more
proactively to mitigate environmental depletion. On the same vein, the
Energetic Crisis and the outbreak of the Russian-Ukrainian war have high-
lighted the need to overcome the traditional tie with the most common
fossil energetic sources, meeting the expectations of different pressures to
mitigate the detrimental impact of our economic system.

According to Patricia Espinosa, the United Nations Framework
Convention on Climate Change (UNFCCC) Executive Secretary, “energy
is at the heart of the climate change emergency and it must be at the
heart of its solution. A swift and broad transition to remewable energy
will be essential to achieve the emission reduction goals laid down by the
Paris Agreement”. As it clearly emerges, firms among other players
within financial markets are called to push the transition toward renew-
able energy adoption, as environmentally virtuous behaviors required
to actively overcome environmental depletion. In line with the U.S.
Energy Information Administration (EIA) forecasts, renewable energies
are expected to increase relevant, gaining 6 percentage points of the
overall consumption by 2050 (Morgan Stanley, 2023).?

To achieve this aim, it is required to materially integrate environmental
concerns into the decision-making processes metrics, daily activities, and
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business strategies. The academic debate has long striven to explore
the main factors and determinants driving corporate strategies toward
stronger non-financial commitment. Previous studies have stressed the
role of corporate governance features in promoting the adoption of envi-
ronmentally friendly practices, with specific reference to the presence of
women in management structure (Atif et al., 2021; Burkhardt et al.,
2020; Elmagrhi et al., 2019; Garcia Martin & Herrero, 2020; Gull et al.,
2022; He & Jiang, 2019).

Given what has been said until now, by empirically observing the most
capitalized European firms in the Bloomberg European 500 Index, span-
ning from 2016 to 2021, the chapter aims at testing if having a higher
number of women on management boosts the recourse to renewable
energy. The sample choice is referred to the attempt of including only
those firms capturing more interest and attention in Europe, being in
the middle of several stakeholder expectations and pressures due to their
market stance. In addition to this, the chapter aims at verifying if and to
what extent this beneficial impact exists.

By adopting the Climate Change Sentiment Index by Sautner et al.
(2020), the analysis attempts to show the effective role of a higher
number of women in improving environmental engagement, as well as in
the dyad between substantial and actual environmental commitment. The
analysis highlights the existing benefits of including women in manage-
ment, while jointly underlining how these benefits result partially braked
by an already positive sentiment concerning each firm own position and
exposure toward climate change matters.

In this sense, the chapter underlines that a substantial commitment is
required, going beyond a mere perception, to shed a concrete impact and
to effectively take advantage of gender diversity as a driver to mitigate
environmental damaging practices. In this sense, the moderation analysis
stresses how the role of women is not the panacea, rather a first step
into a more complex path. The reminder of the chapter continues as
follows: Literature Review & Hypotheses Development section presents
the main strands of literature on the analyzed topics; the Data & Method-
ology section presents the source of data, the sampling strategy and the
empirical specification of the model; the Results and Discussion section
introduces the main analysis outcomes, discussing the main implications;
the Conclusions section draws out the main conclusions, implications, and
possible analysis limitations.
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2  LITERATURE REVIEW
AND HYPOTHESES DEVELOPMENT

Thinking about climate change means without a doubt taking care of
all the risks that are embedded within such a concept, ranging from
physical (catastrophic events and natural disasters) to transition (decisions
and policies by governments and international organizations) ones. As an
example of such a renewed effort, the UN 2030 Agenda for Sustainable
Development has included Goal 13 among the Sustainable Development
Goals (SDGs) for the future development of our society, focusing on the
need to “take urgent action to combat climate change and its impacts”.

In this context, both scholars and practitioners hugely stress the need
for firms to adapt to the existing surrounding context and to do their
part in the fight against climate change, becoming a sort of imperative
the active inclusion of environmental concerns into corporate decision-
making processes.

There is consensus in literature about the beneficial effect of a greater
environmental proactiveness on some crucial aspects of corporate financial
choices, like, for example, boosting financial performances (Dixon-Fowler
et al., 2013; Hart & Ahuja, 1996), or being tied to lower costs for finan-
cial sources (among the others, Caragnano et al., 2020; El Ghoul et al.,
2018; Gupta, 2018; Maaloul, 2018; Mariani et al., 2021; Sharfman &
Fernando, 2008).

Given what has been said up to now, environmental issues are
today part of the overall strategic decision-making process by firms and
the investigation of potential determinants of a higher environmentally
oriented engagement remains one of the key concerns of the academic
debate. Among the others, previous studies have dwelled on the role of
corporate governance mechanisms in boosting environmental commit-
ment, determining new corporate policies marked by the presence of
more consistent environmentally friendly practices. With regard to the
various elements of corporate governance mechanisms, the role of gender
diversity has been lately addressed as a pivot for environmentally virtuous
practices.

This relationship may be observed through the theoretical perspective
of Upper Echelons Theory (Child, 1972; Hambrick & Mason, 1984)
that moves from the idea of corporate choices mirroring those who are
in charge to govern such choices, in light of inner thoughts, convictions,
and values (Finkelstein & Hambrick, 1996; Waldman et al., 2004).
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Thus, observing corporate choices as the reflection of gender diver-
sity in the board of directors, literature has identified lower risk taking
and higher reflexivity to face the consequences of their choices® and of
course it has proven the extent to which gender diversity implies higher
extent socially responsible commitment and in particular environmental
engagement.

Among the most important studies in this flow of research, Atif et al.
(2021) analyzed gender diversity underlining how more diverse boards
seem to be associated to higher proneness to engage in renewable energy
adoption, despite the existence of a “critical mass” required to disclose the
actual latent effect. In a similar way, Zhang et al. (2021) have investigated
a sample of 1027 listed companies, proving how corporate governance
characteristics, both internally and externally, are crucially contributing
to the effective use of renewable energy. In particular, what the authors
show is that women appear to be more socially responsible than men.

Liu (2018) also tries to shed an impact on the topic, highlighting the
decrease in corporate environmental violations when women are included
in board of directors, and specifically if they are appointed as CEOs.
In a similar way, Bassyouny et al. (2020) prove how CEOs disclosure
is affected by personal traits and gender diversity, among other typical
corporate governance features, is related to more realistic disclosures,
marked by a less positive tone. Also, Gul et al. (2011) highlight the better
market perception connected to gender diversity in the board of directors,
implying this last, higher information disclosure, and improved stock price
informativeness.

Despite these traces in literature, it cannot be said that the inclusion of
women implies positive effects on its own and in an unconstrained way.
Kassinis et al. (2016) at first confirm the positive environmental impact
of more diverse boards, but they underline a subjective aspect connected
to the inclusion of women in the board of directors, emphasizing a miti-
gating effect of having a higher number of women. Thus, gender diversity
impact is undoubtable, but it must not be thought as an unconstrained
panacea, since it should not be seen as reaching mere quotas, but it must
represent a concrete stimulus to higher extent virtuous environmental
practices.

3 https://www.forbes.com/sites /kimelsesser,/2022 /04 /29 /women-arent-risk-averse-
they-just-face-consequences-when-they-take-risks /2sh=6b7b72305a3f.
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In this stream of research, Birindelli et al. (2019) highlight the
nonlinearity of the relationship between board gender diversity and envi-
ronmental engagement, underlining the not automatic and unconstrained
positive impact on environmental performance. In the same vein, Ben-
Amar et al. (2017) by empirically observing a sample of listed Canadian
companies shed light on the effect of gender diversity on the willing-
ness to disclose climate related information voluntarily and accurately,
finding evidence of a critical mass. Similarly, Perrault (2015) by 34 semi-
structured interviews finds out that board gender diversity is tied to a
better perception in terms of board instrumental (objective and concrete),
relational, and moral (subjective) legitimacy.

In line with what has been said until now, this chapter firstly aims
at shedding light on the existing association between higher presence
of women on the management and corporate environmental commit-
ment, further attempting to assess if there is somehow a mitigating impact
connected to a general positive sentiment concerning climate change at
firm level. This would ideally represent a condition reducing the power
of gender diversity, being this a sort of instrument to gain self-legitimacy
and to perceive a more positive climate-related situation at firm level.
The analysis aims at filling a gap existing within the intriguing debate
connected to the drivers of virtuous corporate environmental strategies,
having some scholars already focused on the role of climate change
consciousness and perception of exposure to the disruptive desire to
further engage in environmentally friendly practices.

Among the others, Todaro et al. (2021) through a survey submitted
to Italian manufacturing corporate managers verify that climate change
awareness and perceived exposure to climate risks are substantial drivers
of firms further reaction to climate change, leading to corporate climate
actions. Similarly, Ben-Amar et al. (2022) observe firm-level climate
change exposure and connect it to a sort of rationale for engaging
into voluntary adoption of the internal carbon pricing (ICP) metrics by
Carbon Disclosure Project (CDP). The analysis findings shed light on
how stronger perceived climate change exposure is associated to a higher
proneness to voluntary engage into ICP metrics.

In this perspective, the second step of our investigation is the attempt
of verifying if the already positive perception of environmental engage-
ment toward climate change can actually mitigate the beneficial effect
of women on management in further boosting corporate environmental
commitment.
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Therefore, we postulate the following hypotheses:

HPI: There is a positive association between the number of women
on management and the corporate environmental commitment.
HP2: In a context of positive sentiment about environmental
commitment, the role of women is mitigated.

To sum up, our analysis aims at deepening the existing relationship
between management gender diversity and environmental engagement,
introducing into the academic debate as a possible moderator of the
aforementioned relationship the sentiment of each firm, namely the own
perception of its position toward climate change.

3 DATA AND METHODOLOGY

The analysis is based on a sample of European firms included in the
Bloomberg 500 Index, retrieved from the Bloomberg Database. They
represent the top 500 European firms according to their Market Capi-
talization, considering a timespan from 2016 to 2021.

The dependent variable is represented by the Renewable Energy
Consumption Ratio, namely the ratio between Renewable Energy
Consumption and Total Energy Consumption both expressed in thou-
sands Megawatt hours (Atif et al., 2021; Zhang et al., 2021).

Considering the main control variables, both market and accounting
data are collected in order to capture the possible impacts of each vari-
able on the tendency to adopt renewable energy. Thus, we include as
control variables the Market Capitalization, computed as the natural loga-
rithm of Market Capitalization, Price Earnings ratio, as the price for each
unit of earnings, WACC (Weighted Average Cost of Capital) computed as
the Weighted Average percentage cost of Debt and Equity, ROA (Return
on Assets), controlling for the link between profitability and firm envi-
ronmental commitment (Atif et al., 2021; He & Jiang, 2019; Nuber
et al., 2020; Zhang et al., 2021), R&D, computed as the ratio between
Research and Development (R&D) expenditures and Total Assets (He &
Jiang, 2019); Size, as the natural logarithm of revenues, Quick Ratio,
computed as the ratio between short-term assets (net of inventories) and
short -term debt.
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Considering the main regressor, the presence of women in the manage-
ment structure of the firms in the sample is computed by the Percentage
of Women in Management variable. This variable allows to consider the
relative value among both top and middle management, differing from
literature generally based on the percentage or the number of women
among executives or in the board of directors (He & Jiang, 2019; Nuber
et al., 2020; Tingbani et al., 2020; Zhang et al., 2021) and/or in the
workforce (Atif et al., 2021). Such choice is strictly tied with the analysis
aim, namely comprehending if and to which extent women at all levels of
the strategic decision process might affect the share of renewable energy.

Lastly, the Climate Change Sentiment Index* by Sautner et al. (2020)
is adopted to assess the role of Sentiment and firms’ own perception
in this relationship. It is computed as the result of a machine learning
approach, searching for specific bigrams related to climate change (like,
e.g., climate change, global warming, renewable energy, carbon tax) in
the transcripts of earning conference calls for 10,000 firms from 34
countries.

The number of positive/negative words connected to Climate
Change/Regulatory/Physical Risks/Opportunities /Sentiment is
computed in percentage, based on the positive or negative words in
the tone of the text analysis by Loughran and McDonald (2011).

Adopting this index permits to assess the firm own perception of its
climate change related position during earning conference calls. In this
sense, the sentiment measure permits to assess the real perception among
managers of their exposure to climate change, their attention to the topic,
and the overall positivity of their perceived stance. The index has been
used to compute a dummy variable, namely positive sentiment counting
1 in case of a positive tone of the disclosure connected to climate change
and 0 otherwise. The analysis is based on a Panel regression model.

4 https://ost.io/.
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Two main models have been tested, namely:

RENEWABLE ENERGY CONSUMPTION; =
fo + BIMARKETCAPITALIZATION; ,_
+ B,PRICE EARNINGS; ,_| + BsWACC;,_;
1. 4+ B4ROA; 1 + BsSIZE; ;1 + BeR&D; ;1
+ B7QUICKRATIO; ,_,
+ BsPERCENTAGE WOMEN ON MANAGEMENT;,
+ TIME EFFECTS + INDUSTRY EFFECTS + &;;

RENEWABLE ENERGY CONSUMPTION;, =
fo + fIMARKETCAPITALIZATION; .,
+ BPRICE EARNINGS; ,_| + BsWACCi,_;
+ B4ROA; ;1 + BsSIZE,; ;1 + BsR&D; ;1
+ B7QUICKRATIO; ,_,
+ B7PERCENTAGE WOMEN ON MANAGEMENT; ;
+ BsCLIMATE CHANGE SENTIMENT; ;_;
+ BsPERCENTAGE WOMEN ON MANAGEMENT
»x CLIMATE CHANGE SENTIMENT; ,_|
+ TIME EFFECT + INDUSTRY EFFECTS + ¢;;

We exclude Ist and 99th percentile outliers by a statistical process.
Moreover, after testing by a Breusch-Pagan version for unbalanced Panels
(Breusch & Pagan, 1979) for both time effects and individual effects to
be included in the model we include Year and Industry effects in the
model. Furthermore, after testing for the presence of both heteroskedas-
ticity and autocorrelation in the residuals of the models, the results have
been filtered with the industry level Clustered version of robust standard
errors to take care of both issues by addressing the existence of consistent
industry variability and oscillation in the sample (Abadie et al., 2017).
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Considering the distribution in the sample, Figs. 1 and 2 display the
share of Renewable Energy Consumption as well as Women on all levels
management per Industry in the sample. The graphical analysis permits
to assess the higher degree of energy savings and renewable energy use
in the Consumer Cyclical, Defensive and Communication Services indus-
tries, next to Industrials. Communication Services, Healthcare, and Real
Estate are the sectors marked by a higher share of women in all levels
management. Intriguingly, Services is the industry with the lowest average
value of women on management and it is the one with the highest stan-
dard deviation on the value, demonstrating a volatile distribution of the
share in that peculiar sectorial context.

4 RESULTS AND DISCUSSION

The main descriptive statistics are depicted in Table 1.

Going more in detail, the average value of the percentage of women
on management shows an average value of 25%, with a similar median
value, suggesting an almost normal distribution confirmed by the value
of the Kurtosis, near to zero. Concerning the sentiment and percep-
tion variables, the Climate Change Sentiment immediately shows a lower
scale with respect to the other variables, with a mean value equal to
0.036%, suggesting the slight impact of the variable and the depth
of the observed detailed phenomenon. In addition, Renewable Energy
Consumption shows an average value equal to 28.8%. With reference
to the main market and financial variables included in the models, the
average Market Capitalization is equal to 9.689, with an almost normal
distribution, while the Price Earnings ratio records an average value equal
to 29.845. Such results convey a message concerning the average position
on markets of those entities which, given the chosen index of analysis, are
the most represented in the European stock markets. Such results are
confirmed when dealing with operating Size of the firms included in the
sample, with an average value equal to 8.966 marked by a left tail skewed
distribution. Going more into detail in the operating dimension of firms,
on average, ROA records a 5.5% value, while the average WACC value is
equal to 7.6%. The 1.9% average value for R&D expenditures suggests an
average low engagement in R&D activities, with a distribution marked by
the right tail, while the Quick Ratio is marked by an average value equal
to 0.905, which indicates high amount of liquidity in the sample.
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Fig. 1 Renewable energy per industry
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Table 1 Descriptive statistics

Percentage Climate Renewable Size R&D
women change energy
management sentiment consumption
Number of 3000 3000 3000 3000 3000
observation
1. Quartile 0.175 0.000 0.039 7.837 0.000
3. Quartile 0.317 0.0004 0.485 10.111 0.025
Mean 0.251 0.0004 0.288 8.966 0.019
Median 0.241 0.000100 0.216 9.098 0.003
Skewness 0.437 3.857 0.717 —0.228 2.439
Kurtosis 0.033 28.816 —0.591 —0.536 6.261
Market Price earnings ROA Wace Quiick ratio
capitalization
Number of 3000 3000 3000 3000 3000
observation
1. Quartile 8.715 12.510 0.011 0.055 0.510
3. Quartile 10.610 30.450 0.082 0.094 1.040
Mean 9.689 29.845 0.055 0.076 0.905
Median 9.489 19.840 0.044 0.074 0.740
Skewness 0.387 4.457 1.519 0.448 3.021
Kurtosis —0.456 23.393 4.874 0.309 11.991

In addition, Table 2 shows the values of the correlation among the
variables included in the analysis. Renewable Energy Consumption is posi-
tively and significantly correlated with a higher percentage of women
on management. A divergent correlation emerges when dealing with the
dimension of firms, since higher Size is related to a lower value of Renew-
able Energy Consumption, maybe due to the increasing complexity of the
operating transition processes. Moreover, gender diversity seems to be
connected with Climate Change Sentiment, while having a better senti-
ment clearly has an impact on the use of renewable energy. Regarding
the main financial and market variables, higher capitalization seems to be
connected with higher engagement with respect to renewable energy use.
Higher dimensionality seems to be associated with lower female partic-
ipation. On the other hand, worse financing conditions seem to reduce
renewable energy consumption.
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Table 3 shows the main results. The first model in Table 3 shows
how, consistently with literature, having a higher percentage of women
on board positively affects the tendency to prefer renewable energies over
non-renewables. Such results confirm how corporate governance features
may amplify the dedication with respect to the environmental commit-
ment of firms. In the model it is clear how the ROA as a measure of
profitability sheds an impact on the proneness to adopt renewable energy,
while no impact emerges when dealing with the Price Earnings ratio and
the WACC. Quick Ratio reduces the adoption of less depletive energetic
sources. Intriguingly, having a higher size reduces the tendency to adopt
renewables, in line with the difficulty to transform the production process
of a bigger firm. On the other hand, having a higher market presence
recalls the perception by investors and, in fact, market capitalization is
tied with the need to engage in environmentally positive activities. The
goodness of the model is confirmed by the value of the R-squared and
F-Statistic, confirming the regression analysis robustness.

In order to fully and better understand the impact of women on
energy consumption, aiming at understanding if and to what extent
having women on management represents a benefit on Renewable Energy
Consumption, we run a moderation analysis concerning the role of senti-
ment in the main relationship. This is aimed at analyzing if the impact
of women on the objective engagement in environmental concerns,
measured by the use of renewable energy, is moderated by a subjective
perception of climate change. In this sense, the ratio of women on all
levels management has been moderated by the value of Climate Change
Sentiment. The result of the moderation model, confirms the positive
impact of the Percentage of Women on Renewable Energy Consump-
tion. In the same vein, the coefficient of the sentiment variable, introduces
the beneficial impact of the sentiment concerning climate change on the
actual engagement toward renewable energy use. However, as main result
of the moderation model, ceteris paribus, a higher Percentage of Women
on Management has a positive impact which is, however, mitigated in case
of an already positive and higher Climate Change Sentiment. Henceforth,
in case of already positive sentiment, the marginal effect of having an addi-
tional woman in all level management is reduced by the increasing value
of the moderator. Such a result conveys a message which is almost in line
with the idea of a critical mass, underlining how having women has a
beneficial impact on the Environmental commitment which is mitigated
when already having reached a positive attitude toward environmental
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Table 3 Regression analysis

Regression model Moderation model
Intercept 0.0001 —0.1312
(0.0845) (0.0952)
Percentage of Women on Management 0.3643** 0.3153***
(0.0851) (0.1004)
WACC (lag,1) —0.0044 0.0031
(0.0033) (0.0037)
ROA (lag,1) 0.0073** 0.0062***
(0.0014) (0.0015)
Market Capitalization (lag,1) 0.0364** 0.0366**
(0.0100) (0.0118)
Size (lag,l) —0.0246* —0.0226**
(0.0094) (0.0108)
R&D (lag,1) 0.5382 0.7313
(0.3212) (0.3355)
Quick Ratio (lag,1) —0.0765*** —0.0680**
(0.0161) (0.0169)
Price Earnings (lag,1) 0.0001 0.0001
(0.0002) (0.0002)
Climate Change Sentiment (lag,1) 51.8797*
(26.8851)
Percentage of Women on Management x —146.0303*
Climate Change Sentiment (lag,1) (98.7070)
Year Dummies Yes Yes
Industry Dummies Yes Yes
R-Squared 0.2978 0.3408
Adjusted R-Squared 0.2792 0.3171
F-Statistics 16.0025 14.3749
p-value 0.0000 0.0000
Industry-Clustered robust Standard Errors
p-values (0, 0.01, 0.05, 0.1, 1) < = > symbols(«“***»  «x*» cx»w» )

related issues. In this sense, thus, firms need to consider women not
as capable a priori to unleash a beneficial flow of socially responsible
results, but as partially responsible of a virtuous process enhancing socially
proactive perception and a higher green stance.
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5 CONCLUSIONS

The academics and practitioners’ attention emerging in the last years and
connected to the increase of socially responsible engagement by firms has
led Environmental, Social, and Governance (ESQG) criteria in the middle
of the debate as new metrics for corporate evaluation.

The most recent series of events has represented a practical call to
action for our economic system, highlighting the need to overturn and
concretely engage to reduce the depletive impact of human behaviors.

In this broader framework, the aim of this chapter is the identifi-
cation of possible existing relationship between some main metrics of
non-financial environmentally oriented engagement. By a Panel data anal-
ysis on the Blomberg European 500 Index constituents in the timespan
going from 2016 to 2021, the analysis consistently shows the positive
association between a higher percentage of women in all levels of the
managerial structure and higher environmental commitment, testified by
the use of renewables. Despite this first order result, the chapter shows
how the beneficial role of a more diverse managerial structure in terms
of environmentally proactive choices is mitigated by the achievement of a
positive perception of own position toward the environment, measured
throughout the Climate Change Sentiment Index by Sautner et al.
(2020), which reduces further commitment and consistent engagement.

As food for thought, what emerges is that having an already posi-
tive perception of the own position towards the environment reduces
the positive impact of a unitary increase in the percentage of women on
management.

In terms of main implications, this chapter clearly points out the effec-
tive role of higher engagement in gender diversity issues shedding an
impact on the environmentally responsible commitment, underlining at
the same time the main limits of such virtuous vortex, and aiming at
pushing firms to choose in terms of real commitment and not mere
compliance.

Concerning the main limitations, the analysis could certainly be
extended not only to the USA, but also to emerging countries in which
the role of women is even more reduced with respect to developed
countries. In addition, the analysis could benefit from other measures
of environmental commitment, and different timeframes highlighting
alternative normative contexts.
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1 INTRODUCTION AND AIM OF THE RESEARCH

In the last years, crowdfunding has developed as a new mean of funding
where success depends on the crowd behaviour, that is, a large group
of individuals use small amounts of money to finance entrepreneurial
ventures through online platforms that act as intermediaries (Agrawal
et al., 2013; Ahlers et al., 2015; Bruton et al., 2015; Cholakova &
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Clarysse, 2015; Mollick, 2014). The popularity of this new method to
finance projects has increased to the point that in 2021; the global crowd-
funding market was valued at USD 13.64 billion and it is expected to
double by 2028, growing at a compound annual growth rate of 11.2%
(Statista, 2022).

In addition to benefits for personal and business borrowers as time
savings, flexibility, and less bureaucracy and the support in bridging
the funding gap for firms, scholars have underlined that crowdfunding
contributes to sustainable development (Horisch, 2015; Jovanovié, 2019;
Lam & Law, 2016; Testa et al., 2019; Wehnert et al., 2019). Crowd-
funding seems to have enormous potential, and this is also attributable
to the stimulus it produces in innovation that allows SMEs and start-ups
to reduce information asymmetries and exploit the market of potential
funders (Giudici & Rossi-Lamastra, 2018).

Most of the studies on crowdfunding try to detect the determinants
of the campaigns’ success. One stream of research focuses on founders’
characteristics, such as social capital, intellectual background, profile, and
gender (Duan et al., 2020; Piva & Rossi-Lamastra, 2018; Skirnevskiy
et al.,, 2017). Other researchers focused on company-related features,
such as the industry or the investment sector, the business model, the age
of the company at the time of crowdfunding, customer orientation, the
company performance, the characteristics of the updates provided by the
company during the fundraising phase, and communication and adver-
tising along with other online marketing tools (Angerer et al., 2017;
Di Pietro et al., 2018; Hornuf & Schwienbacher, 2018). Other studies
analyse the influence played by campaign-specific characteristics, such as
funding objectives, minimum investment, campaign duration, provision
of financial data, pre-campaign evaluation, and percentage of the target
money collected (Lukkarinen et al., 2016; Vulkan et al., 2016; Wald et al.,
2019). Among the campaign-specific characteristics, the sustainability of
the project has received increasing given the relevance of sustainability
in every area, both for companies and individuals (World Bank, 2021).
Exploring donation and reward-based crowdfunding—the most investi-
gated types of crowdfunding (De Crescenzo et al., 2020; Walthoff-Borm
et al., 2018)—some scholars have tried to shed light on the link between
sustainability and crowdfunding success (Caputo et al., 2022; Hornuf
et al.,, 2021; Troise et al., 2021; Vismara, 2019). Over time scholars
have started to investigate another type of crowdfunding that is equity
crowdfunding (EC), a relevant segment that in 2020 generated about
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4.41 billion U.S. dollars (Cambridge Judge Business School, 2021); thus,
scholars worked on providing evidence of its success factors (Caputo
et al., 2022). The number of papers that focuses on the link between
sustainability and campaigns’ success in EC is very restricted and these
scholars also reached contrasting results (Calic & Mosakowski, 2016;
Vismara, 2019). In this research stream, the literature that examines the
relationship between Social Sustainability (SocSus)—defined as specifying
and managing both positive and negative impacts of systems, processes,
organizations, and activities on people and social life (Balaman, 2019;
Colantonio, 2007)—and EC is even less extensive (Turan, 2021; Vizcaino
et al., 2021). SocSus can be analysed by declining it in terms of gender
gap (Bapna & Ganco, 2021; Cicchiello et al., 2021; Cumming et al.,
2021; Malaga et al., 2018; Mohammadi & Shafi, 2018; Prokop & Wang,
2022; Serwaah, 2022; Vismara et al., 2017; Wang et al., 2022). Over
time, studies on the gender gap in EC have evolved along two lines.
The first considers the presence of women on the board of firms secking
equity financing (creators/founders), both with and without leading or
managing roles. The second looks at female investors and how their
behaviours may differ from their male counterparts. To our best knowl-
edge, no studies have adopted the view of the equity crowdfunding
platforms (ECP). Relying on these premises, this chapter aims to investi-
gate the link between SocSus and EC; in doing so, we decided to focus
on ECP, in order to understand the influence of SocSus of ECP on the
success of the campaigns. Only recently, the crowdfunding platform has
been recognized as an important factor which plays an essential role in the
crowdfunding process and the campaign’s success (Battisti et al., 2022;
Graziano et al., 2023; Vrontis et al., 2020). The role of the crowdfunding
platform tends to be generally overshadowed (Cosma et al., 2021) and
studies focused on a restricted number of variables as the due diligence
process (Cumming et al., 2019), the platform’s number of social links
(Battisti et al., 2022; Graziano et al., 2023), the number and type of
post-campaign services (Rossi & Vismara, 2018), and the adoption of
different campaign mechanisms (Hornuf & Schwienbacher, 2018). The
governance of the ECP might play a crucial role given the possibility
of the board members boosting relationships which contribute to the
campaigns’ success (Battisti et al., 2022). For this reason, in this chapter
we want to study if and how the female presence—as board member or
CEO—on the ECP boards influences the success of the EC campaign.
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Besides finding an alternative source of financing, campaigns’ launchers
might benefit from the knowledge, skills, networks, and relations of
investors and platforms (Troise & Tani, 2021; Troise et al., 2020) for
their innovation process (Le Pendeven, 2016). Even if the campaigns’
performance and success are the main variables investigated in the crowd-
funding literature, other nonfinancial motivations drive the demand
for collecting funding using EC. Innovation is an essential variable in
the crowdfunding context that recently attracted researchers’ attention
(Banerji & Reimer, 2019; Giudici & Rossi-Lamastra, 2018; Troise et al.,
2021). Troise et al. (2021) showed that EC represents a significant
source of knowledge-based inputs for agri-food businesses in pursuing
sustainability-oriented innovations and leveraging crowd investors’ rela-
tions to fine-tune efforts on key sustainability-oriented challenges and
related changes. Campaigns’ performance and success are the main
variables investigated in the crowdfunding literature, but other nonfi-
nancial motivations besides raising money are crucial: innovation and
its link with gender diversity are pivotal for the development of crowd-
funding campaigns (Dai et al., 2019; Nekhili et al., 2017; Stanko &
Henard, 2017), and this issue has recently attracted researchers’ attention
(Banerji & Reimer, 2019; Giudici & Rossi-Lamastra, 2018; Troise et al.,
2020). According to Dai et al. (2019), gender heterogeneity strengthens
the innovation performance of new ventures. In a field study of 2185
Kickstarter campaigns, Seigner et al. (2022) observe that innovation
claims yield better fundraising performance for women than men, particu-
larly in male-stereotyped categories. This means that women are perceived
as more able when launching campaigns in male-stereotyped categories,
suggesting that ability perceptions might play an important role. Based
on a large set of projects on the rewards-based crowdfunding platform
Kickstarter.com, Bort and Meoli (2022) reveal that female founders,
adopting an open innovation strategy for their projects, have superior
outcomes. Drawing on a data set of 356 crowdfunded projects over
the period 2015-2019, through a Difference-in-Differences approach,
Battaglia et al. (2022) find that female founders increase the success of
innovative EC campaigns. As in the literature on SocSus, also in the case
of studies on EC that focus on the intersection between innovation and
gender diversity, the perspectives outlined are those relating to the female
presence in the creators’ boards, or those analysing the women’s invest-
ment behaviours in the EC, while no studies adopt the ECP perspective.
Filling this gap, this chapter aims to test whether a link exists between the
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presence of female members or a female CEO on the board of directors
of ECP and the presence of innovative campaigns on the platforms.

To answer our research questions, we hand-collected data about all
the Italian campaigns launched in any Italian ECP. Italy is an inter-
esting country to answer our research questions since it is placed on a
higher level of visibility compared to its competitors, such as Germany
(Rossi et al., 2019). Through the Decree Law N. 179,/2012 Italy was
the first nation in Europe to regulate EC which was subsequently rein-
forced and improved by the issuance of six other regulations by the
National Commission for Companies and the Stock Exchange. Regu-
lation supported and boosted the EC market growth allowing Italy to
achieve significant positive results in terms of the magnitude of money
raised (over EUR 148 million by 2021) (Politecnico di Milano, 2022).
Moreover, unlike other countries, Italy has a specific register for autho-
rized platforms (Vismara, 2016) which makes it possible to analyse a
multi-platforms sample.

This chapter contributes to the literature in several ways. First, it
contributes to the research on the determinants of EC success and inno-
vation, which is underexplored compared to the other types of crowd-
funding. We highlight that the presence of women on the boards of ECP
attracts innovative campaigns but negatively affects EC success. Second,
we contribute to the poorly investigated link between sustainability and
EC, focusing on a specific dimension that is SocSus.

The remainder of the chapter is organized as follows: Sect. 2 describes
the data and methodology, Sect. 3 presents the main findings and
Sect. 4 concludes discussing the results and explaining the implication,
the limitations, and further avenues of our research.

2 DATA AND METHODOLOGY

The data are hand-collected and related to all the EC campaigns (# =
823) that were launched on any of the Italian ECP (» = 30) over the
period 2014-2021. Following previous studies (Block et al., 2018; Cosma
et al., 2021; Hornuf & Schwienbacher, 2018; Vrontis et al., 2020), data
about EC campaigns were retrieved from Italian ECP’s websites. Out of
the launched campaigns, 655 are successfully closed, while the remaining
168 fail to reach the pre-established minimum target.

In order to test whether the presence of women on the board of ECP
influences the success of EC campaigns, we measure the EC success by
creating two variables: (1) SUX, which is a dichotomous variable that
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indicates whether a project reached or exceeded its funding goal, and (2)
INTENS, which is a continuous variable equal to the ratio between the
total amount of capital raised ant the target capital (Cosma et al., 2021).
To test whether the presence of women on the board of ECP is related to
the presence on the ECP of innovative campaigns, for each campaign we
computed the variable INNOV as a dummy variable which assumes value
1 if the text of the pitch displays words related to innovation, 0 otherwise.

The second unit of data is represented by ECP boards. For each ECP,
we detected the number and gender of the board members and the CEO.
The variable N_BOARD displays the number of members of the board of
the ECP; FEMAL_PLAT is a dummy variable that assumes value 1 if on
the board of the platform where the campaign is launched sits at least one
woman, 0 otherwise; FEMALE_CEO_PLAT is a dummy variable that
assumes value 1 if the CEO of the ECP where the campaign is launched
is a woman, 0 otherwise.

ENV_SUST and FEMALE_CAMP were added as control variables to
consider the influence of the orientation within the campaign towards
environmental and social sustainability, respectively. These variables are
detected, as for INNOV, analysing the pitch of each campaign. Balance
sheet data are downloaded from the AIDA (Analisi Informatizzata delle
Aziende Italiane) database.

Prior to the analysis, the financial observations that occurred in the
extreme 1% tails of the sample distribution were removed. Table 1 displays
the variables’ definition and their source.

Two models are employed to study the influence of the presence of
women on ECP campaigns. In Model 1, a logit analysis is conducted
where the dependent variable is the dummy variable SUX:

Prob(SUX; = 1) = A(apg + B1N_ BOARD; + BFEMALE_ PLAT;
+ B3FEMALE_ CEO_ PLAT; + B4ENV_ SUST;
+ BsFEMALE_ CAMP; + BgDUR; + B7ROA,
+ BsLTAk + BoINDy) + & (H

We use an OLS regression model to investigate the determinants of
the relative success of the campaigns (Model 2):

INTENS; = ¢+ Bi1N_ BOARD; + B,FEMALE_ PLAT;
+ B3FEMALE_ CEO_ PLAT; + B4ENV_ SUST}
+ BsFEMALE_ CAMP;, + BsDUR + 87ROA;
+ BsLTA + BoINDy + &; 2)
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Table 1 Variables definition

Variable Description Sonrce
Dependent variables
SUX A dummy variable that assumes value 1 if the company Platform
collects the target amount, 0 otherwise website
INTENS A ratio between the amount collected and the target Platform
amount website
INNOV A dummy variable that assumes value 1 if the company Campaign
is classified as innovative, 0 otherwise pitch
Independent variables
N_BOARD The number of board members of the platform Platform
website
FEMALE_PLAT A dummy variable that assumes value 1 if on the board Platform
of the platform where the campaign is launched sits at  website
least one woman, 0 otherwise
FEMALE_ A dummy variable that assumes value 1 if the CEO of  Platform
CEO-PLAT the board of the platform is a woman, 0 otherwise website
Control variables
ENV_SUST A dummy variable that assumes value 1 if the company Campaign
is classified as sustainable, O otherwise pitch
FEMALE_CAMP A dummy variable that assumes value 1 if the company Campaign
involves women, 0 otherwise pitch
DUR The duration of the campaign expressed in days Platform
website
ROA (Net income/total average assets) x 100% AIDA
LTA Logarithm of the total assets ratio AIDA
IND Level of debt: total liability /total asset AIDA
To study the relationship between ECP and INNOV we run the

following probit model (Model 3):

Prob(INNOV; = 1) = A(ap + B1N_ BOARD; + S,FEMALE_ PLAT;
+ B3FEMALE_ CEO_ PLAT; + B4ENV_ SUST;
+ BsFEMALE_ CAMP; + BsDUR; + B7ROA;

+ BsLTAy + BoINDy) + &

3)
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3  RESuULTs

The results of Model 1, the marginal effects, and results from Model 2
are displayed in Table 2.

Results from Model 1 reveal a negative and statistically significant rela-
tionship between the dependent variable SUX and the key independent
variable FEMALE_PLAT. Marginal effects reveal that the probability that
the crowdfunding operation is successtul is 12% points lower if there are
female members on the platform board. Results also show a positive and
statistically significant relationship between SUX and N_BOARD. The
probability that the crowdfunding operation will be successful is higher
the higher the number of components of the platform board: for each
additional component, the probability grows by 2.8% points.

Table 2 Results of the effects of the presence of female members or a female
CEO on the board of the ECP and campaigns’ success

Variables SUX INTENS

Model 1: LOGIT ~ Model 1: MARGINS — Model 2: REG_R

N_BOARD 0.176** 0.029** 4.288
(0.070) (0.011) (9.625)
FEMAL_PLAT —-0.761** —-0.126** —66.46**
(0.322) (0.052) (27.43)
FEMALE_CEO_PLAT 0.253 0.042 —43.12
(0.600) (0.099) (46.40)
ENV_SUST -0.129 -0.021 —-22.33
(0.220) (0.0306) (22.38)
FEMALE_CAMP 0911 0.151 70.15
(0.768) (0.127) (61.08)
DUR —0.004** —0.001** -0.025
(0.002) (0.000) (0.280)
ROA —0.003 —0.001 —-0.173
(0.003) (0.001) (0.389)
LTA 0.112 0.019 22.38**
(0.0720) (0.012) (8.966)
IND —0.906*** —0.150*** —81.63*
(0.307) (0.050) (48.65)
Constant 0.779 131.3*
(0.540) (69.47)
Observations 562 562 561
R_squared 0.030

Standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1
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Model 2 is supported by the results of collinearity and heteroskedas-
ticity tests. Through the analysis of VIF, the presence of multi-
collinearity problems is excluded. The White test revealed the presence
of heteroskedasticity, thus an analysis with robust standard errors is run.
Results from Model 2 show that the presence of female members in the
platform board is negatively associated with the intensity of the success
of the crowdfunding operation. No statistically significant relationship is
detected between FEMALE_CEO_PLAT and either SUX or INTEN.

The results of Model 3 and the marginal effects are displayed in
Table 3.

Results from Model 3 reveal a negative and statistically significant rela-
tionship between the dependent variable INNOV and the key indepen-
dent variable FEMALE_PLAT. Marginal effects show that the probability
that the crowdfunding operation is innovative is 16% points lower if
there are female members on the platform board. Results also reveal a

Table 3 Results of the effects of the presence of female members or a female
CEO on the board of the ECP and campaigns’ innovation

Variables INNOV
Model 3: LOGIT Model 3: MARGINS
N_BOARD 0.410%** 0.029***
(0.101) (0.007)
FEMAIL_PLAT —2.171*** —0.156***
(0.434) (0.032)
FEMALE_CEO_PLAT 2.337** 0.168**
(1.160) (0.084)
DUR 0.002 0.001
(0.003) (0.001)
ENV_SUST 0.512 0.037
(0.353) (0.025)
ROA —-0.007 —0.001
(0.007) (0.001)
LTA —0.232** —0.017**
(0.107) (0.008)
IND —0.650 —-0.047
(0.494) (0.035)
Constant 2.213*%**
(0.847)
Observations 562 562

Standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1
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positive and statistically significant relationship between INNOV and N_
BOARD. The probability that the crowdfunding operation will be inno-
vative is higher the higher the number of components of the platform
board: for each additional component, the probability grows by 2.9%
points. Results also show a positive and statistically significant relationship
between FEMALE_CEO_PLAT and INNOV. Marginal effects suggest
that the probability that the crowdfunding operation is innovative is 17%
points higher if the CEO of the ECP is a woman.

4  CONCLUSION

Features related to crowdfunding platforms have recently been demon-
strated relevant in affecting campaigns’ success besides creators’ and
campaigns’ characteristics. While previous research investigated the influ-
ence of the due diligence process (Cumming et al., 2019), the platform’s
number of social links (Graziano et al., 2023; Vrontis et al., 2020), the
number and type of post-campaign services (Rossi & Vismara, 2018),
and the adoption of different campaign mechanisms (Hornuf & Schwien-
bacher, 2018), no studies investigated whether and how the presence in
the ECP boards of female members or CEO affects the campaigns’ success
and attracts innovative campaigns in the platforms. This study seeks to
fill this gap, focusing on a dataset made up of all the EC campaigns
launched in any of the Italian ECP. Our study demonstrates that the
success of EC campaigns can be influenced by the gender composition
of the ECP board. The analysis reveals that the presence of women on
the board of directors is negatively related to the probability of success of
the campaigns so that the higher the number of female directors on the
ECP board, the lower the number of campaigns that reach their funding
target. A possible interpretation of this result is that in a context of
high information asymmetry such as EC, where creators acknowledge the
importance of the ECP boards in supporting and boosting the campaigns’
success, women are perceived by creators as less competent and less able
to manage the platform. This creators’ perceptions about ECP boards
might lead the creators with the best ideas to choose platforms entirely
run by men.

This interpretation is in line with the literature showing that female
representation at senior organizational levels lags well behind male repre-
sentation (Gould et al., 2018); the low representation of women in
managing positions is recognized as one of the obstacles to achieving full
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gender equality (Fortin et al., 2017). Anyway, the topic needs researchers’
attention since previous studies highlighted that female leadership is posi-
tively linked to positive female labour market outcomes, such as the use
of flexible employment contracts, female employment, gender wage gaps,
retention rates after economic shocks (Devicienti et al., 2019; Flabbi
et al., 2019; Lucifora & Vigani, 2016; Tate & Yang, 2015), and firm
outcomes as attendance at board meetings and effort on monitoring
(Adams & Ferreira, 2009). Conversely, the relationship between board
diversity and firm performance is still ambiguous and related to other
governance features (Ferreira, 2015; Smith, 2018) thus corroborating the
possible creators’ expectations for the presence of women on the boards
observed in our study.

The present research findings also challenge the social network theory
in equity crowdfunding (Vismara, 2016), according to which mixed teams
can benefit from more extensive networks of social ties (Vogel et al.,
2014), which are positively linked to campaigns’ success. While this might
be true for creators’ teams, our results do not support this interpreta-
tion for ECP board of directors. Indeed, creators are not attracted by the
presence of women on the board of ECP, probably thinking they might
not benefit from their social ties. This interpretation is in line with the
stream of the literature that suggests how women are often excluded from
accessing high-level networks in politics and industry (Nikolova, 1993;
Smallbone & Welter, 2001) and from informal social networks useful for
resource acquisition at start-up stages, which tend to be male dominated
(Aidis et al., 2008; World Bank, 2019).

This research also explores whether the presence of female members or
CEO on the boards of ECP is related to a stronger presence of innovative
campaigns on the platforms. Findings point out a negative relationship
between the number of innovative campaigns that are launched in the
ECP and the presence of female board members, but a positive one with
the presence of a female CEO. This finding partially supports the new
research stream that challenges the general perception according to which
women are less innovative than men (Nihlinder, 2010). Indeed, data
worldwide report that the percentage of women-led firms that created
new to market products is higher than the percentage of firms that are
women-led (World Bank, 2015). Recent findings from the United States
showed that projects funded by the Small Business Innovation Research
(SBIR) programme had a greater probability of being commercialized in
women- than in men-led firms (Bednar et al., 2021).
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Our chapter offers several theoretical and practical insights for scholars,
entrepreneurs, managers, and policymakers.

From a theoretical point of view, this study explicates the role of
the gender of the members of the boards, with a specific focus on
ECP, thus contributing to both studies on the topic of women’s pres-
ence in the companies’ board (Adams & Ferreira, 2009; Chen et al.,
2017; Goergen & Renneboog, 2014; Gul et al., 2011; Terjesen et al.,
2009; Ye et al., 2019) and the literature on EC (Agrawal et al., 2015;
Battisti et al., 2022; Belleflamme et al., 2014; Colombo et al., 2015;
Hornuf & Schwienbacher, 2015; Mollick, 2014). By investigating the
EC campaigns’ success-pattern in relation to the female presence on
the boards of all Italian ECP, we suggest how gender-based board
composition plays a role.

From an entrepreneurial and managerial point of view, this study
provides novel information to overcome the general funding differences
between EC campaigns launched by male- and female-led platforms.

From regulators and policymakers’ points of view, this chapter high-
lights there is room to educate investors, who suffer from mistrust of
women in managerial positions in ECP, preferring platforms with male-
dominated boards, showing a competence bias. To remove the barriers at
the root of the historical distrust of women who hold managerial posi-
tions, Italian and European policymakers could evaluate to define specific
political actions.

Our study has several limitations that open up avenues for future
research. One first limitation of the present research is related to the
possibility of generalizing results since the ECP analysed are in a single
country. Caution should be taken in generalizing these results to other
countries because the social norms governing the behaviours of members
of crowdfunding communities may be culturally mediated. Future repli-
cation studies across countries and platforms are encouraged to under-
stand whether the institutional context in which platforms, creators,
and investors are embedded influences the relationship between female
presence on the boards and campaigns’ success. For instance, repeating
the analysis for countries like Sweden, which displays political and legal
systems that encourage gender equality, may affect the results. Second,
this study explores the influence of the female presence on the plat-
form board from the investors’ side. Future studies could provide a
better understanding of the financial inclusion offered by EC in Italy by
analysing this method of financing from the entreprenecurs-side. Finally,
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researchers’ energies should be devoted to pragmatic, pressing issues. For
example, Italy, like the rest of the world, is experiencing economic crises
due to the price of raw materials and supply difficulties, caused by the war
between Russia and Ukraine. Future researchers could investigate how
this crisis influences the entreprenecurial activity in the EC, and which role
crowdfunding platforms and the female presence on those boards can play
in rebuilding after this crisis.
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