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ABSTRACT
Addressing climate change through mitigation and adaptation measures requires changes in poli-
cies, technologies and consumption behaviours towards a low-emissions model of growth. These
structural changes require appropriate financial solutions, in order to scale up financial flows
that support sustainable growth. This paper focuses on the European dimension and considers
the role of financial markets in the process of reducing greenhouse gas (GHG) emissions and
promoting climate change mitigation and adaptation. Global green bond markets have grown
rapidly in recent years. Based on issue- and issuer-specific data, we find that the global market
activity for financing projects within the scope of a green bond issuance has accelerated during
the last years, with the aggregate amount of bonds issued in the period 2019-21 almost tripling
compared with the period 2014-18. Moreover, we show that European markets and issuers lead
this development, while private sector entities are increasingly making use of green bond mar-
kets as a source of funding. On the other hand, funding from green bond markets has been
directed to few sectors of the economy, underlining the need for some policy-related initiatives.
The increase in green bond issuance has come during a period of easy financial conditions, which
could further highlight the need for policy initiatives aimed at enhancing the provision of incen-
tives to investors towards green financing in the present changing financial market landscape.
The improvement of the credibility, comparability and transparency of ESG ratings and assess-
ments of CRAs is important to support sound investment decision-making and risk management,
including those of central banks, which are increasingly incorporating climate change issues in
their operations. 
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Σοφία Ανυφαντάκη
Τράπεζα της Ελλάδος, Διεύθυνση Οικονομικής Ανάλυσης και Μελετών

Πέτρος Μηγιάκης
Τράπεζα της Ελλάδος, Διεύθυνση Οικονομικής Ανάλυσης και Μελετών

Κατερίνα Παϊσίου
Τράπεζα της Ελλάδος, Κέντρο Κλιματικής Αλλαγής και Βιωσιμότητας

ΠΕΡΙΛΗΨΗ
Η αντιμετώπιση της κλιματικής αλλαγής μέσω μέτρων μετριασμού και προσαρμογής απαιτεί
αλλαγές στις πολιτικές, τις τεχνολογίες και τις καταναλωτικές συμπεριφορές προς ένα μοντέλο
ανάπτυξης χαμηλών εκπομπών. Αυτές οι διαρθρωτικές αλλαγές απαιτούν και τις κατάλληλες
χρηματοοικονομικές λύσεις, προκειμένου να αυξηθούν οι χρηματοοικονομικές ροές που στη-
ρίζουν τη βιώσιμη ανάπτυξη. Η παρούσα μελέτη εστιάζει στην Ευρώπη και εξετάζει το ρόλο
των χρηματοπιστωτικών αγορών στη διαδικασία μείωσης των εκπομπών αερίων του θερμοκη-
πίου και στην προώθηση του μετριασμού και της προσαρμογής στην κλιματική αλλαγή. Οι παγκό-
σμιες αγορές πράσινων ομολόγων έχουν αναπτυχθεί ραγδαία το τελευταίο διάστημα. Με βάση
δεδομένα για την έκδοση και τον εκδότη, διαπιστώνουμε ότι η δραστηριότητα της παγκόσμιας
αγοράς για τη χρηματοδότηση έργων στο πλαίσιο έκδοσης πράσινων ομολόγων έχει επιταχυνθεί
τα τελευταία χρόνια, με τα συνολικά ποσά των ομολόγων που εκδόθηκαν την περίοδο 2019-21
σχεδόν να τριπλασιάζονται σε σύγκριση με την περίοδο 2014-18. Επιπλέον, δείχνουμε ότι οι
ευρωπαϊκές αγορές και οι Ευρωπαίοι εκδότες ηγούνται αυτής της εξέλιξης, ενώ οι οντότητες
του ιδιωτικού τομέα χρησιμοποιούν όλο και περισσότερο τις αγορές πράσινων ομολόγων ως πηγή
χρηματοδότησης. Ωστόσο, η χρηματοδότηση από τις αγορές πράσινων ομολόγων κατευθύνεται
σε λίγους μόνο τομείς της οικονομίας, γεγονός που υπογραμμίζει την ανάγκη ανάληψης πρω-
τοβουλιών από την πλευρά της πολιτικής. H αύξηση της έκδοσης πράσινων ομολόγων σημειώ-
θηκε σε μια περίοδο ευνοϊκών χρηματοπιστωτικών συνθηκών, γεγονός που ενισχύει περαιτέρω
την ανάγκη για πρωτοβουλίες πολιτικής με στόχο την παροχή κινήτρων στους επενδυτές για πρά-
σινη χρηματοδότηση στο παρόν μεταβαλλόμενο τοπίο της αγοράς. Οι επενδυτικές στρατηγικές
επικεντρώνονται πλέον σε κριτήρια περιβαλλοντικά, κοινωνικά και διακυβέρνησης (ESG), έτσι
ώστε οι επιχειρήσεις να αναδεικνύουν την καλύτερη διαχείριση του κλιματικού κινδύνου, το βελ-
τιωμένο περιβαλλοντικό αποτύπωμά τους, αλλά και την αξία που δημιουργούν για την κοινω-
νία. Η αύξηση της αξιοπιστίας, της συγκρισιμότητας και της διαφάνειας των αξιολογήσεων ESG
των οργανισμών πιστοληπτικής αξιολόγησης είναι σημαντική για την ορθή λήψη επενδυτικών
αποφάσεων και διαχείριση κινδύνων εκ μέρους των επιχειρήσεων, αλλά και εκ μέρους των
κεντρικών τραπεζών, οι οποίες ενσωματώνουν ολοένα περισσότερο παραμέτρους της κλιματι-
κής αλλαγής στις δραστηριότητές τους. Η ανάπτυξη κοινών προτύπων, σημάτων βιωσιμότητας
και κριτηρίων αξιολόγησης πιστοληπτικής ικανότητας θα συμβάλει σε πιο εμπεριστατωμένες
αξιολογήσεις και αποφάσεις για τη χρηματοδότηση και θα ενισχύσει την αξιοπιστία των αγο-
ρών, ενώ θα μειώσει τον κίνδυνο χρήσης ψευδεπίγραφης οικολογικής ταυτότητας (green-
washing). Παράλληλα, η εφαρμογή ψηφιακών τεχνολογιών στην πράσινη χρηματοδότηση μπο-
ρεί να στηρίξει τη βιώσιμη ανάπτυξη, μέσω της αύξησης των χρηματοδοτικών πόρων και της μεί-
ωσης του κόστους πράσινης μετάβασης.

55
Economic Bulletin
July 202284

ΠΡΑΣ ΙΝΗ  ΧΡΗΜΑΤΟΔΟΤΗΣΗ  ΣΤΗΝ  ΕΥΡΩΠΗ :  
ΑΝΑΠΤΥΞΗ  ΚΑ Ι  ΠΡΟΚΛΗΣΕ Ι Σ  



1 INTRODUCTION 

Climate change is one of the most pressing
issues of our time. The Paris Agreement, a
legally binding international treaty on climate
change that was adopted by 196 parties in 2015,
aims to limit global warming to well below 2
degrees Celsius (preferably to 1.5°) compared
with pre-industrial levels. Meeting the Paris
objectives requires sustained action over many
decades to reduce or prevent the emissions
linked to human activities and demands a
reshaping of the global economy towards a more
sustainable growth model. Realising deep decar-
bonisation of economies to mitigate climate
change needs innovative approaches, coupled
with financial solutions to scale up financial
flows that support sustainable development.1

The EU’s initial commitment was to reduce
greenhouse gas (GHG) emissions by at least
40% by 2030 compared with 1990. In Septem-
ber 2020, the European Commission (EC) pro-
posed to raise the 2030 GHG emissions reduc-
tion target to at least 55% relative to 1990. The
40% target is implemented through the EU
Emissions Trading System (EU ETS), the
world’s first major carbon market set up in
2005.2 The EU ETS has proven to be an effec-
tive tool in driving emissions reductions cost-
effectively: installations covered by the system
reduced emissions by 42.3% in the period
2005-20. However, the tightening of the over-
all EU emissions target to 55%, compared with
1990, necessitates steeper GHG emissions
reductions. 

Largely focusing on the European dimension,
this paper considers the respective role of

financial markets in the process of mitigating
GHG emissions and promoting adaptation to
climate change. Well-functioning and inte-
grated capital markets would complement
banks as an effective source of financing sus-
tainable growth and would thus improve the
allocation of capital in the economy, facilitat-
ing entrepreneurial, risk-taking activities and
investment notably in green technologies and
other long-term projects. Green bonds can play
a significant role when it comes to financing a
more sustainable European economy. 

The EU green capital markets are dynamic and
rapidly growing, which may foreshadow the
intensification of investment efforts in sus-
tainable projects and the increase of green
bond issuance in the future. The EU green
bond markets are characterised by a higher
degree of integration and investors’ preference
for cross-border holdings (limited “home
bias”), which may also be attributed to the lack
of domestic supply of green bonds (European
Central Bank 2022). Furthermore, investment
funds that meet environmental, social and gov-
ernance (ESG) criteria appear to be more sta-
ble, as, compared with other types of collective
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1 Communication from the Commission, The European Green Deal,
11.12.2019.

2 The EU ETS operates in all EU countries plus Iceland, Liechten-
stein and Norway, limits emissions from around 10,000 installations
and covers around 40% of the EU’s greenhouse gas emissions. It
is a “cap and trade” system whereby, within a cap set on the total
amount of certain greenhouse gases than can be emitted by the
installations covered by the system, installations buy or receive
emissions allowances, which they can then trade with one another
as needed. The system operates in trading phases and is currently
in Phase IV (2021-30). See https://ec.europa.eu/clima/eu-
action/eu-emissions-trading-system-eu-ets_en.

https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF
https://ec.europa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets_en
https://ec.europa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets_en


investment undertakings, investors are less
likely to withdraw their investments after a
negative performance (Alogoskoufis et al.
2021; Capota et al. 2021). 

In this paper, we describe the development of
green bond markets during the past decade,
by using a large security-level dataset, includ-
ing issue- and issuer-specific characteristics.
We find that the market activity for financing
projects within the scope of a green bond
issuance has accelerated over the past few
years, with the aggregate amount of bonds
issued in 2019-21 standing at about three
times the aggregate amount of bonds issued in
2014-18. Moreover, we also find that (a)
Europe, as a location of both green bond mar-
kets and green bond issuers, has a leading role
in this development and (b) private sector
entities are increasingly making use of green
bond markets as a source of funding. On the
other hand, we also find that funding from
green bond markets has been directed to few
sectors of the economy; a finding that may
underline the need for policy-related initia-
tives, in order to involve more sectors of the
economy. Finally, we note that the increase in
green bond issuance has come during a period
of easy financial conditions; this stylised fact
may highlight the need for policy initiatives
providing investors with incentives to continue
their green financing in the present changing
market landscape. 

The rest of the paper is structured as follows:
Section 2 describes briefly the green capital
markets in the European Union, outlining EU
actions on financing sustainable growth and
the landscape of the EU green bond market.
Section 3 investigates how ESG criteria are
embedded in the current credit ratings and
how they are related to green bonds. Section
4 addresses some forward-looking issues
related to the risk of greenwashing, describing
a number of EU initiatives in this direction,
explains the role of central banks in combatting
climate change and touches on the role of dig-
ital finance. Finally, Section 5 presents the con-
cluding remarks of this study.

2 GREEN FINANCING

2.1 EU ACTION ON FINANCING SUSTAINABLE
GROWTH

The EU’s main growth strategy to transition to
a sustainable economic model is the European
Green Deal presented by the EC on 11 Decem-
ber 2019, with a promise to make Europe the
first climate-neutral continent by 2050, while
ensuring that no one is left behind.3 In July
2021, the EC released the 2030 Climate Target
Plan to further reduce net GHG emissions by
at least 55% by 2030 (“Fit for 55”).4 Taking
into account that renewables are a cheap, clean
and potentially endless source of energy, the
present environment of rising energy prices,
amid a geopolitical turmoil following Russia’s
invasion of Ukraine, intensifies the need for a
clean energy transition. In this respect, the EU
presented REPowerEU, a joint European
action for more affordable, secure and sus-
tainable energy and independence from Russ-
ian fossil fuels well before 2030.5

To achieve the goals set by the European
Green Deal, the EC has pledged to mobilise at
least EUR 1 trillion in sustainable investments
over the next decade, requiring an unprece-
dented shift in both public and private funds to
finance the transition. According to the Sus-
tainable Europe Investment Plan (also known
as the European Green Deal Investment Plan),
private and public sustainable investments will
be mobilised over the next decade through the
EU budget, together with additional resources
under the InvestEU programme.6 It is also esti-
mated that Europe will need around EUR 350
billion of annual extra investment to meet its
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3 Communication from the Commission, The European Green Deal,
and Annex to this Communication, 11.12.2019.

4 Communication from the Commission, “Fit for 55”: delivering the
EU’s 2030 Climate Target on the way to climate neutrality,
14.7.2021.

5 REPowerEU: Joint European action for more affordable, secure
and sustainable energy, press release of 8.3.2022.

6 Communication from the Commission, Sustainable Europe Invest-
ment Plan, 14.1.2020. The plan is accompanied by the Just Tran-
sition Mechanism, which will mobilise investments of at least EUR
143 billion to support the regions which are heavily reliant on emis-
sion-intensive activities to transition to new economic activities, as
it is important that no one is left behind towards the path to a cli-
mate-neutral Europe by 2050.

https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_2&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0550
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0550
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1511
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1511
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0021&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0021&from=EN


2030 emissions target in energy systems alone.
This is in addition to around EUR 130 billion
for other environmental goals. A combination
of funds from the EU budget, as well as pub-
lic and private investments is therefore
required. The EC has emphasised that it will
continue to work on how to further mobilise
resources to meet the objective of climate neu-
trality. Capital markets are thus an integral
part of this process. 

To help improve the flow of direct investments
towards financing the transition, the EC has
adopted a new strategy for financing the tran-
sition to a sustainable economy, which includes
actions in a number of areas.7 Furthermore,
sustainability, along with digital growth, is at
the heart of the EU’s recovery plan from the
coronavirus (COVID-19) pandemic towards a
greener, more digital and more resilient
Europe.8 Through its 2021-2027 long-term
budget (Multiannual Financial Framework –
MMF) and the NGEU instrument, the EU
intends to spend up to EUR 605 billion in proj-
ects addressing climate crisis and EUR 100 bil-
lion in projects supporting biodiversity. Of the
EUR 750 billion allocated for the NGEU, the
EC intends to issue up to EUR 250 billion, or
30%, in green bonds by end-2026, making the
EU the largest green bond issuer in the world.9

Also, emerging technologies could be used to
support green finance. The EC has in fact
stressed the need to take advantage of the
opportunities offered by digital technologies for
sustainable finance.10 Moreover, as highlighted
by the objectives and conclusions of the 26th
Conference of the Parties on Climate Change
(COP26) in 2021, there is a clear link between
sustainable finance and technological innova-
tion.11 Technology provides solutions to channel
finance towards sustainability objectives, while
deployment of technology could contribute to a
better monitoring of compliance with the rele-
vant green standards and requirements.

Overall, the shift to net zero emissions and the
digital transition require major investments,
and public budgets will fall far short of the

required funding.12 Capital markets can pro-
vide innovative tools to close the investment
gap. At present, compared with other parts of
the world, euro area non-financial corpora-
tions seem to rely more on banks than on cap-
ital markets for funding, which, among other
reasons, might be attributed to the tax bias
towards debt finance over equity and the pref-
erence for shorter-term funding commitments.
However, investments for sustainable growth
and innovation technologies have certain char-
acteristics that may be less suited for bank
lending such as their relatively high-risk pro-
file and their long maturity, which may not be
available in the banking sector (see for exam-
ple De Haas and Popov 2019). Moreover,
cross-border integration of finance in the euro
area is limited mainly due to national institu-
tional differences, such as differences in insol-
vency laws. These create impediments to
mobilising all available resources ―both bank-
ing and non-banking― to finance the green
transition. In this respect, additional efforts in
deepening and integrating the EU’s capital
markets through the completion of the Capi-
tal Markets Union (CMU) is of strategic
importance to the European economy (Euro-
pean Commission 2020). 

For the EU to deliver the twin transition
towards a green and digital economy, and
mobilise the necessary resources to get there,
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7 Communication from the Commission, Strategy for Financing the
Transition to a Sustainable Economy, 6.7.2021.

8 In particular, the Recovery and Resilience Facility (RRF) Regu-
lation requires each Member State to dedicate at least 37% of its
recovery and resilience plan total allocation to climate objectives
and 20% to digitalisation objectives.

9 Furthermore, up to EUR 100 billion (of which EUR 91.8 billion
had already been disbursed by 22 March 2022) of EU SURE bonds
will be issued as social bonds.

10 See footnote 7.
11 The global debate on how emerging technological innovations could

be used to support green financing began in 2014, when the United
Nations Environment Programme (UNEP) launched an Inquiry into
the Design of a Sustainable Financial System. In 2016, green finance
attracted the interest of G20 leaders, as the G20 Green Finance
Study Group was established under the Chinese chairmanship.

12 The Digital Compass proposed by the Commission sets out the
Union’s digital targets for 2030. To achieve these ambitions, the
EU needs to step up investments in key digital technologies, as well
as in the relevant skills. To foster the digital transition, a 2020 esti-
mate shows that additional investments of around EUR 125 billion
are needed per year. The digital transition will also contribute to
the green objectives, with synergies in many areas of a smart cir-
cular economy. See https://ec.europa.eu/commission/presscorne-
r/detail/en/ip_22_1467.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021DC0390
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021DC0390
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1467
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1467


market financing ―which is much less devel-
oped relative to international peers― should
be furthered. It is important to align the finan-
cial system with sustainable development and
address risks related to climate change. In this
respect, in 2018, the EC developed an initial
action plan on financing sustainable growth
with ten key actions envisaged.13 Following
that, on 6 July 2021, the EC published the
Renewed Sustainable Finance Strategy, which
includes four areas where additional actions
are needed to create the enabling framework
for private investors and the public sector to
facilitate sustainable investment.14 The EU
since 2018 has been establishing the building
blocks for a sustainable financial system,
including the Sustainable Finance Taxonomy
Regulation (Taxonomy Regulation), the Sus-
tainable Finance Disclosure Regulation, the
Corporate Sustainability Reporting Directive
and the European Green Bond Standard.

2.2 WHAT IS A GREEN BOND?

In the light of the critical role of the financial
sector for providing sufficient funds, sustain-
able finance is receiving more attention. Sus-
tainable finance is a broad term, which usually
refers to the process of taking ESG consider-
ations into account when making investment
decisions in the financial sector. Environmen-
tal considerations might include climate
change mitigation and adaptation as well as
other factors, such as the preservation of bio-
diversity, pollution prevention and the circular
economy. In the EU’s policy context, sustain-
able finance has a key role in delivering the
EU’s commitments on climate and sustain-
ability objectives. It is understood as “finance
to support economic growth while reducing
pressures on the environment and taking into
account social and governance aspects”.15

Within the context of sustainability, there are
manifold ways of defining green finance:
“Green finance involves collecting funds for
addressing climate and environmental issues
(green financing), on the one hand, and
improving the management of financial risk
related to climate and the environment (green-

ing finance), on the other”.16 Green finance is
growing fast through various financial instru-
ments available to issuers and investors, such
as green bonds, green loans, sustainable bonds,
sustainability-linked bonds and sustainability-
linked loans, blue bonds, and social bonds.

Green bonds are part of the universe of sus-
tainability-related fixed-income instruments
aimed at financing predetermined projects that
support environmental objectives. They differ
from conventional bonds in that the use of pro-
ceeds is specified in their terms when issued,
with impact reporting provided thereafter.
However, they rank pari passu to non-green
bonds, as the credit risk is that of the overall
company, and not of the individual project
(Cong et al. 2020). As such, they are by and
large legally binding for the issuer as any other
bond, which means that a breach in the terms
and conditions of the issue may result in the
default of the issuer. This is not to say that if a
project financed by the market fails to meet its
environmental objectives, this will lead to a
default; in fact, there has been no default of a
green bond issuer, due to a breach of the envi-
ronmental purposes of the issue. On the other
hand, it is frequent to incorporate a penalty pre-
mium to be paid by the issuer, if the environ-
mental goals, set out in the prospectus distrib-
uted to investors, are not met. In this way, even
indirectly, green bonds incorporate a mecha-
nism to enforce their environmental goals.

There is no official or mandatory labelling
framework for green bonds. On the other
hand, green bonds may be distinguished into
those that are labelled as green by interna-
tional financial market associations, or other
accepted third parties, and those self-labelled
as green by the bond issuers. The first category
includes those bonds that comply with a frame-
work of principles, such as the Green Bond
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13 https://ec.europa.eu/info/publications/sustainable-finance-renewed-
strategy_en#action-plan.

14 https://ec.europa.eu/commission/presscorner/detail/en/ip_21_3405.
15 https://ec.europa.eu/info/business-economy-euro/banking-and-

finance/sustainable-finance/overview-sustainable-finance_en#what.
16 https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/679081/

EPRS_BRI(2021)679081_EN.pdf.

https://ec.europa.eu/info/publications/sustainable-finance-renewed-strategy_en#action-plan
https://ec.europa.eu/info/publications/sustainable-finance-renewed-strategy_en#action-plan
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_3405
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/overview-sustainable-finance_en#what
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/overview-sustainable-finance_en#what
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/679081/EPRS_BRI(2021)679081_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/679081/EPRS_BRI(2021)679081_EN.pdf


Principles of the International Capital Market
Association (ICMA)17 or the Climate Bonds
Standard of the Climate Bonds Initiative.18

These frameworks are based on four pillars:
use of proceeds; project evaluation and selec-
tion; management of proceeds; and impact
reporting. A verification by an external party
―for example, from auditors or credit rating
agencies (CRAs)― is often obtained to eval-
uate the compliance of the instrument with the
framework at pre- and post-issuance, verifying
the allocation of funds to eligible green proj-
ects. Reporting is provided on a regular basis
to provide information on the use of proceeds,
the activities financed and the impact of the
financed activities using qualitative and
quantitative indicators, where possible. 

Three methods are commonly used to label a bond
as green: the use of proceeds model; the coun-
terparty profile model; and the hybrid model.

• The use of proceeds model considers how the
proceeds of the bond will be used and the
issuer may only use the funds raised to
finance projects with an earmarked environ-
mental purpose. The proposed European
Green Bond Standard is based on this model. 

• The counterparty profile model considers
how the proceeds of the model will be used
to finance the general operations of the
issuer (rather than specific projects) with
explicit sustainability targets which are
linked with the bond terms (for example,
achievement of climate-related goals).

• The hybrid model considers both the use of
proceeds of the issuance and the issuer’s pro-
file. For example, the proceeds from transi-
tion bonds may help a company to improve its
environmental and sustainability profile.

Despite the fact that the interest in sustainable
investment is increasing, the lack of hard and
comparable environmental data limits the abil-
ity of investors to make informed decisions that
reflect environmental issues. In this regard and
as a response to the need for establishing a

clear set of criteria on how to assess the true
“greenness” of green bonds and foster investor
confidence, the EC proposed a European
green bond standard (EUGBS) in July 2021. In
addition, the EU Taxonomy provides a frame-
work with criteria to be considered for
labelling activities as “sustainable” although
there is still room for improvements, for exam-
ple in the scope and the application of the
framework, in order to facilitate capital flows
towards green investments and projects that
support transition. The development of com-
mon standards and labels for green bonds will
increase transparency and comparability,
supporting the scaling-up of financing for
green investments, and it may enhance the
credibility of markets, reducing also the risk of
so-called “greenwashing” (for example, if a
product is labelled as green when such claim is
not true; see also Section 4.1). Furthermore,
the improvement of corporate practices for
sustainability and the increase of the relevant
disclosures, e.g. the obligation of companies to
make public their GHG emissions reduction
targets and environmental performance, will
help to direct investments towards financing
the transition to a low-emissions economy.

2.3 GREEN BOND MARKETS

The EU can already be considered to have a
lead among the green capital markets. At pres-
ent, the green bond market displays a higher
degree of integration across the euro area than
the aggregate bond market. Green bonds are
roughly twice as likely as other types of bonds
to be held cross-border within the euro area.
However, this may be attributed to the lack of
domestic supply in those Member States where
green bond markets are underdeveloped, since
as soon as domestic green bond markets
become available, the level of integration
decreases for these instruments as well.

At the beginning of 2022, the green bond mar-
ket has seen a remarkable growth, with USD
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1.61 trillion in cumulative issuance since 2014.
Global annual issuance has increased each year
since 2014, accounting for a total value of USD
470 billion over the period 2014-18 and USD
1.14 billion from 2019 onwards (see Chart 1).
In 2021 alone, green bonds totalling USD 567
billion were issued, an amount higher than the
total value of issuances for the period 2007-18
and more than double the value of green bonds
issued in 2019 and 2020. 

It is also worth noting that besides green
bonds, sustainability and social bond issuances
account for about a third of the outstanding
issuances of the green bond market each. For
social bonds, France is the largest issuer, fol-
lowed by supranationals, the United States,
South Korea, Chile and Japan. At a regional
level, the EU is the leading issuer. For sus-

tainability bonds, supranationals are leading
the growth of issuances, followed by the United
States, South Korea, France and the United
Kingdom. At a regional level, the EU is again
the leading issuer (see also Climate Bonds Ini-
tiative 2021).

The large growth of the green bond market and
the acceleration of the corresponding issuance
activity are largely driven by the euro area cap-
ital markets. Specifically, in 2021, out of the
USD 567 billion of international green bond
issues, USD 321 billion was issued in the euro
area. Of this, USD 219 billion was issued by
euro area issuers in euro area markets, while
another USD 21 billion has been issued by
euro area residents abroad. Since 2014, USD
703 billion has been issued by euro area gov-
ernments and companies based in a euro area
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country irrespective of the market of issuance,
while USD 564 billion has been issued in euro
area bond markets. Including non-euro area
bond issuers, green bond issuance in euro area
markets in 2014-21 stood at USD 915 billion.
This observation shows that the euro area
green bond markets have a more international
scope. In terms of individual countries, the
United States was the largest issuer of green
bonds outstanding in 2021, followed by China,
Germany, France and the United Kingdom.

Green bond issuances are increasingly carried
out by the private sector, while public sector
issuances (states, regions and related entities)
continue to provide funding for projects and
investment programmes related to broader
sustainability goals (see Chart 2). This devel-
opment is encouraging, as long as the trend
continues and European companies lead the
way in financing sustainable productive activ-
ities. From an economic perspective, the heavy
bond issuance from the European private sec-
tor may be an indication of an acceleration of
investments towards achieving the goals of sus-
tainable growth, which these bonds finance.
Investments in turn will enable the transition
of the underlying economies to more sustain-
able forms of production. Nevertheless, taking
into account that production in today’s glob-
alised world is interlinked across regions, the
lag of the private sector in other regions of the
world is not encouraging with regard to the
dynamics of the transition towards greener
forms of production on a global scale.

The characteristics of the new bonds issued per
year also suggest that the euro area green bond
market has the potential to contribute to the
economic transition of the European economy
towards a greener and more sustainable eco-
nomic model. In particular, green and sus-
tainable bonds issued by euro area entities have
a long-term maturity, with the median maturity
of bonds issued since 2013 being 12.6 years. In
the years after the signing of the Paris Agree-
ment in 2015, the weighted average maturity of
new bonds issued per year rose from 9.9 to 15
years in 2021 (see top panel of Chart 3). The
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prolonged maturity of the newer bond
issuances may have important economic impli-
cations, as the longer horizon provides stable
funding for long-term investment plans and
projects. Thus, it may provide a suitable type
of long-term financing to euro area entities
towards achieving their energy transition goals
for the next decades.

From the bottom panel of Chart 3 it is evident
that the coupon rate charged on new green and
sustainable bonds issued by euro area entities
is firmly lower than the yield of the BBB-rated
euro area corporate bonds. This may imply
that either the cost of green bond issuance is
somewhat better than that of the euro area cor-
porate bonds, on average, or that the compa-
nies that issue green bonds are of better credit
quality than the average euro area corporation.
At the same time, it is evident that the down-
ward trend of the cost of funding of green
bonds has been a development that cannot be
isolated from the overall market conditions, as
our sample only includes a period of excep-
tionally easy monetary and financial condi-
tions. So, even if there are some indications
that the coupon rates of green bonds have
declined and that they compare to the yields of
investment grade (IG) bonds, the tighter con-
nection to the BBB category and the close
association to broader market trends do not
support the existence of a “greenium”, i.e. a
premium paid by investors to the issuing com-
panies, in order to incentivise their transition
towards greener forms of production. 

According to the latest available report of the
Climate Bonds Initiative for 2021, in terms of
the activities funded by the issued green bonds
(i.e. based on the use of proceeds model),
these were mainly concentrated in the sectors
of energy, buildings ―around one third each―
and transport ―about one fifth― altogether
accounting for 81% of the issuances of green
bonds. In order to gauge the contribution of
funding to the effort to transform the global
economy towards a greener and more sus-
tainable model, Chart 4 shows the sectoral dis-
tribution of private sector entities issuing
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green bonds. The labelled green bonds are
consistent with a framework, such as that of
the Climate Bonds Initiative, and include com-
mitments to use the proceeds of the bond
issuance in activities that are aligned with cer-
tain environmental objectives. Thus, a high
issuing activity in a particular sector relative to
the other economic activity sectors might indi-
cate that this sector is in the lead of investing
in green activities.

As shown in Chart 4, the taxonomy of the pri-
vate sector entities issuing green bonds is quite
different across geographical regions. Up to
2015 when the Paris Agreement was signed,
the energy sector dominated the green bond
issuance activity in Europe. Since then, the
construction (buildings) and transport sectors
have accelerated their bond issuances and in
2021 they accounted for almost half (47%) of
total green bonds issued by the European pri-
vate sector. The construction sector is also the
largest green bond issuing sector in the United
States and Canada, while the energy sector
remains the main green bond issuing sector in
the rest of the world. 

The above might provide evidence that in
Europe green bond issuance is financing activ-
ities related, for example, to (i) the growth of
greener energy technologies; (ii) the improve-
ment of the energy-efficiency of buildings; and
(iii) the development of greener forms of trans-
portation. In other words, it seems that in the
future the European economy could rely more
on renewable and green forms of energy, more
energy-efficient buildings and a possibly more
electrified transport sector, with gradual
declines in emissions in line with the targets of
the European Green Deal and the “Fit for 55”
package for reducing GHG emissions by 55%
by 2030 compared with the 1990 level. 

3 ESG CRITERIA AND CREDIT RATINGS

ESG criteria represent a significant parameter
that has the potential to reward sustainable
and responsible business practices. Overall, the

term ESG refers to a wide range of issues
related to the sustainability of an organisation
and to the impact of its business, investments
and activities on the environment and the soci-
ety. Recent literature focuses on whether good
performance on ESG indicators, which are rel-
evant to an entity, can reduce corporate risks,
generate long-term value for shareholders and
improve corporate performance (see among
others Eliwa et al. 2011; Goss and Roberts
2011). According to empirical findings, firms
with a strong ESG profile tend to have lower
idiosyncratic risks and higher risk-adjusted
returns. Moreover, key parameters of the ESG
criteria, such as strong institutions, seem to
play an important role in sovereign borrowing
costs (Capelle-Blancard et al. 2019). This is
attributable to the improvement of relations
among all stakeholders and the achievement of
long-term goals.19 On the other hand, there are
indications in the literature that, depending on
the economic activity sector, an investment
which is based on ESG criteria can achieve a
maximum average performance, but can also
be less profitable (e.g. Auer and Schuhmacher
2016).

Given the above evidence, financial institu-
tions, asset managers and CRAs consider ESG
criteria in their assessments of investment and
borrowing costs as important non-financial
information (see for example Kiesel and Lücke
2019). Major CRAs have adopted principles
for the incorporation of ESG credit factors
into their credit rating analysis. Indicatively,
some factors taken into account by CRAs when
assigning credit ratings are the following: (i)
carbon emissions; (ii) demographic and other
social trends; and (iii) the quality of institu-
tions of the country of residence. A number of
research papers have examined the importance
of incorporating non-financial information,
including ESG factors, into credit ratings. Cor-
porate governance ―proxied by characteristics
of board structure and internal procedures―
seems to affect firms’ creditworthiness (Ash-
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baugh-Skaife et al. 2006). There is a strong
positive correlation between governance and
sovereign/corporate credit ratings, as good
governance reduces default risk, lowers
agency costs and reduces information asym-
metry (Bhojraj and Sengupta 2003). Further-
more, firms that perform better in terms of sus-
tainability are often assigned higher ratings.
Overall, there is a positive effect of the ESG
scoring on credit ratings.20 With regard to the
impact of the different pillars of ESG scoring
on credit ratings, results are mixed in the lit-
erature and there seems to be a spatial diver-
sification.21

3.1 ESG RATING ASSESSMENTS 

Increasing appetite for investments in sus-
tainable financial products and the need for a
better monitoring of corporate governance has
led to a revision of credit rating methodologies,
with a view to incorporating climate and envi-
ronmental risks. In fact, the environmental pil-
lar, the first pillar of the ESG criteria, has gar-
nered interest from the society, the regulatory
and supervisory authorities, as well as the
investment community. Legal entities (gov-
ernments and businesses) that manage envi-
ronmental issues more effectively are consid-
ered as more resilient to long-term risks, while
a government’s creditworthiness is also influ-
enced by its ability to cope with environmen-
tal risks, such as natural disasters, as well as
long-term risks related to climate change.

The process for providing ESG data and rat-
ings could by summarised as follows: entities
disclose ESG qualitative and quantitative data
and information to the public. These may be
mandatory (e.g. under the Non-Financial
Reporting Directive in the EU22) and/or vol-
untary disclosures (such as disclosures under
the UN Principles for Responsible Investment
– PRI) and sometimes they are reviewed by an
independent party. Data are usually backward-
looking but might also include some forward-
looking aspects, such as targets for emissions
reductions. Data providers collect, analyse and
clean data. The ESG data might be supple-

mented by additional data, for example media
reports, other relevant data collected via
machine learning and artificial intelligence
techniques, third-party data, as well as infor-
mation obtained from exchanges with entities
being assessed. The data may undergo some
quality assurance review before sold to rating
providers and/or end users. Codes of conduct
are typically in place to limit the risk of conflict
of interest. 

As for the ESG ratings, rating providers typi-
cally establish a methodology under which a set
of relevant ESG issues is identified for the
entity or the instrument being assessed, and
some indicators ―like Key Performance Indi-
cators― are defined to be used for evaluation.
A weighting and scoring process is developed
then, in order to perform the assessment. ESG
issues are given a weight to reflect their impor-
tance on the final rating. A score may be
assigned as a grade or point, using qualitative
and/or quantitative metrics. ESG ratings may
be provided as an entity’s score relative to its
peer group and/or as an absolute score. Over-
all, ESG rating providers follow diverse prac-
tices, whereby ESG ratings may cover criteria
across all or some of the ESG pillars and may
be largely distinguished between ratings assess-
ing the exposure to ESG risks and the relevant
risk management practices and those assessing
the impact of an entity on ESG factors.
Providers may review their methodologies and
update their ESG ratings annually, or more
frequently for some of them.

ESG criteria are integrated into credit ratings,
according to the methodology applied by
CRAs; essentially, the governance parameters
are included directly in the quantitative stage,
while environmental and social factors may be
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taken into account as well, by quantifying their
impact on the other rating variables. All three
parameters are also taken into account during
the qualitative assessment phase.23 However, it
should be noted that a direct and full-scale esti-
mation of the quantitative impact of environ-
mental criteria on scoring is an ongoing proj-
ect. Environmental criteria are integrated into
credit ratings mainly during the second stage,
at which considerations on the rating of an
entity is based on the long-term prospects and
risks faced. Each entity is ranked in terms of
exposure to environmental risks and the final
result of the integration of environmental fac-
tors into credit rating may be either positive or
negative. For instance, climate change risks
negatively affect to a considerable extent states
and firms heavily reliant on fossil fuels, but this
is not the case for entities whose financial
results rely on the production of energy from
renewable energy sources. Τhe overall effect
on credit ratings in most times is negative, as
concerns about the impact of the climate cri-
sis are usually assessed as “credit weaknesses”.

For sovereign debt assessments, according to
the PRI, environmental factors related to sov-
ereign debt can be grouped into four categories:
(i) natural resources; (ii) physical risks; (iii)
energy transition risks; and (iv) energy security.
Credit rating agencies monitor environmental
factors falling under the aforementioned cate-
gories. Specifically, they assess country credit
risk on the basis of environmental criteria such
as: GHG emissions and air quality; energy man-
agement; water resources and management;
biodiversity and natural resources management;
natural disasters and climate change; carbon
transition; waste and pollution.

In order to extract the impact of environmen-
tal criteria on a firm, the assessment is carried
out first at the economy-wide level and then at
the sector level. So, besides the environmental
footprint of the firm, the assessment of the
environmental criteria of the firm’s resident
economy is also of particular importance. The
process includes the scoring of the expected
impact on the geographical region or regions

in which the firm operates, the sector or sec-
tors from which the largest part of the firm’s
income is generated, and finally the firm itself.
Consequently, it is clear that the assessment of
environmental criteria for the economy, which
are incorporated to some degree in the credit
rating of the respective sovereign entity, has
some impact on firms’ credit ratings as well.
Moreover, sovereign credit ratings are of par-
ticular importance for the ratings of firms and
financial institutions (both banks and non-
banks), as they constitute a point of reference
or a country ceiling, on the basis of which the
other entities residing or operating in such
economies are rated. It is worth noting that in
the assessment of environmental criteria,
equally important with the frequency of natu-
ral phenomena is their prevention and man-
agement, i.e. the adaptation measures.
Respectively, issues such as the resilience of
infrastructures are also considered in the score
assigned to a country. 

Governance indicators have stood out as the
most important ESG factors in credit ratings.
Integrating ESG parameters other than gov-
ernance is more difficult, since so far there is
no standardisation in the measurement and
disclosure of climate risk-related information
by entities. This highlights the importance of
harmonising (i) what constitutes a robust ESG
assessment and (ii) what ESG metrics and
methodology to use, in order to reduce infor-
mation asymmetries and gaps. At the same
time, the pandemic has narrowed the focus on
the social pillar, owing to the effects of the cri-
sis on the working population and the civil
society. 

In terms of the market of ESG rating
providers, the European Commission (2021)
study on sustainability-related ratings, data
and research found that at least 30 to 40
approved ESG rating providers were operating
at that time in Europe. The study documented
several challenges facing ESG rating providers,
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such as low transparency, problems with time-
liness, accuracy and reliability, bias, conflicts
of interest, and the general lack of clear and
consistent terminology. This confirms previous
research on metrics covering ESG criteria, e.g.
Berg et al. (2022), which showed considerable
heterogeneity among ESG ratings delivered by
different providers. Bingler et al. (2021) stud-
ied the convergence of the assessments of
firms’ exposure to climate risk provided by
existing metrics and found significant hetero-
geneity between different metrics across the
sample. In a similar vein, the Aggregate Con-
fusion Project of the MIT (Berg et al. 2022)
looked into the ESG ratings from six ESG rat-
ing agencies and mapped the different
methodologies, decomposing the divergence
observed into contributions related to scope,
measurement, and weight. The study shows
that measurement accounts for 56% of the
divergence, scope for 38%, and weight for 6%,
with indications of possible biases during
assessment, as the overall view of a firm may
influence the measurement.

3.2 HOW GREEN ARE GREEN BONDS? RATINGS CAN
HELP INVESTORS KNOW

Placing an increased focus on ESG criteria has
become a mainstream practice for investment
strategies, so that companies can showcase
their improved climate risk management and
environmental footprint as well as their value
creation for the society. CRAs tend to reward
with higher ratings entities that score higher in
terms of ESG criteria. Hence, companies
increasingly focus on evaluating, disclosing and
managing sustainability-related risks and
opportunities, and integrating ESG criteria into
their decision-making process, so as to build
creditworthiness and have a positive social
impact. Even companies whose core business is
in conflict with sustainability principles, such as
fossil fuel companies, are striving to adopt sus-
tainable business models for the benefit of the
company itself, shareholders and the planet. 

Thus, credit ratings are used by investors in
order to form opinions about the creditwor-

thiness of bond issuers in an economically
meaningful manner and reduce information
asymmetry among investors (see Pagano and
Volpin 2010). They are a useful tool for mak-
ing investment decisions (see among others
Livingston et al. 2010; Aizenmann et al. 2013),
and financial institutions, asset managers and
external credit assessment institutions consider
ESG factors as important non-financial infor-
mation (Cash 2017; Amel-Zadeh and Serafeim
2018; Fitch Ratings 2020; S&P Global Ratings
2019). In this regard, CRAs’ assessment of
green bonds provides information about the
quality of such bonds with respect to their cred-
itworthiness.

ESG criteria have a large weight in credit rat-
ings, in particular through the governance cri-
teria. On the other hand, information provided
by environmental parameters does not carry an
equally important weight. So, credit ratings are
not exactly calibrated to reflect environmental-
specific factors of high relevance to green
bonds, such as GHG emissions, waste man-
agement and physical resources management.
On the other hand, rating agencies are increas-
ingly integrating the environmental parameters
during the quantitative phase of assigning
credit ratings, as this phase provides the largest
component of ratings, followed by a qualita-
tive-adjustment phase.24 Such a potential
development will increase the weight of envi-
ronmental factors on credit ratings.

Chart 5 illustrates the distribution of green
bonds issuances of the private (top panel) and
the public sector (bottom panel) across rating
categories. 

In Chart 5 it is shown that green bonds are
issued mainly by highly creditworthy issuers. In
particular, around 82% of the issuers of green
bonds within the public sector in the period
2014-21 are rated in the A’s categories (i.e.
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AAA, AA or A). The weighted average rating
of public sector green bonds is AA-. This is a
clear indication that green bonds are issued by
public sector entities of high creditworthiness.
The corresponding figure for green bonds
issued by the private sector belonging to the
A’s rating categories stands at around 47% of
the bonds issued by private sector entities; still,
another 41% is rated above the IG threshold
(which includes bonds rated at least at BBB-).
Thus, the weighted average rating of private
sector green bonds is between A- and BBB+.
As a result, the average green bond issuer in
the private sector of the economy belongs to a
relatively high rating category. On the other
hand, this supports the view that there is not
much of a greenium in the pricing of green
bonds, considering that (a) the average cor-
porate issuer of green bonds is of a rating
higher than BBB, while (b) the cost of funding
from green bonds issued by these corporations
compares to that from BBB-rated corporate
bonds. Then at best, the market prices of green
bonds are close to the average cost of the
issuer’s rating.

How do the ratings of green bond corporate
issuers compare to those of the average cor-
porate bond issuers? According to the rating
agencies, corporate bond issuance in both the
United States and Europe is done by issuers
belonging to the IG category for more than
90% of total bonds issued.25 Chart 6 provides
a distribution of the credit ratings of euro area
and non-euro area green bond issuers from the
private sector. The chart indicates that the dis-
tribution of corporations issuing green bonds
is very similar to that of corporate bond issuers
in general.26 Besides, the comparison of euro
area and non-euro area bond issuers suggests
that since the Paris Agreement there has been
no substantial difference in the distribution of
corporate green bond issuers across the two
regions. Against this background, we may con-
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clude that developments in the green bond
market, both in terms of pricing and in terms
of credit assessment by rating agencies, are in
line with the overall market developments. 

4 GOING FORWARD 

To develop EU capital markets capable of cop-
ing with old and new challenges, it takes a col-
lective effort. The green transition offers a
unique opportunity to build a truly European
capital market, in other words a green CMU.27

In fact, it is a necessary step towards the com-
pletion of the Economic and Monetary Union
and supports the functioning of the Banking
Union. It may also support the integration of
capital markets by increasing the depth and
diversification of available financial instru-
ments, while enhancing risk sharing across the
EU financial system. Above all, integrated and
well-functioning capital markets may facilitate
capital flows towards sustainable activities.

The development of a green CMU is linked to
further progress in addressing the weaknesses
of the CMU, in harmonising corporate insol-
vency regimes and investor protection rules, as
well as in strengthening the single cross-border
market supervision. Timely and decisive reg-
ulatory action could help address several
impediments related to the incomplete CMU,
the lack of comparability and standardisation
of information and financial products, and the
need for a harmonised regulatory and super-
visory framework for sustainable finance. 

Furthermore, the improvement of the credi-
bility, comparability and transparency of ESG
ratings and assessments of CRAs is important
to support sound investment decision-making
and risk management, including those of cen-
tral banks, which are increasingly incorporat-
ing climate change issues in their operations.
From the issuers’ perspective, the increasing
incorporation of ESG performance in credit
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assessments can be a driver for increasing fur-
ther the motivation of issuers to address sus-
tainability issues and support the transition
towards a more sustainable growth model.
International collaboration and coordination
of actions is also key to scale up sustainable
finance at a global level and avoid fragmenta-
tion across markets and geographies. 

The following two subsections include some
issues, which are considered of particular
importance for scaling up green finance in the
EU and may support the creation of a green
CMU.

4.1 THE RISK OF GREENWASHING AND EU INITIA-
TIVES

An important element of a green CMU
includes measures to enhance comparability
and standardisation of information and finan-
cial products, for example through trans-
parency standards (on which companies are
required to disclose sustainability data), EU-
certified green financial products (such as the
proposed regulation on an EU Green Bond
Standard)28 and a harmonised regulatory and
supervisory framework for sustainable
finance. Indeed, the EU has taken several leg-
islative initiatives, which are directly related
to the financial system, also supporting sus-
tainable finance through capital markets, and
which can address the risk of greenwashing.29

In particular, greenwashing is a practice which
may occur when considering a product or serv-
ice as one with a positive or no impact on the
environment or as less damaging to the envi-
ronment, when such claims are not true or
cannot be verified (see for example European
Commission 2021). The lack of transparency,
taxonomies of sustainable activities and reg-
ulation of sustainable markets and rating
providers may increase the risk of green-
washing. Greenwashing may lead among other
things to misrepresentation, mislabelling, mis-
selling and/or mispricing cases, diverting the
so-needed financial resources away from
investments that are aligned with the sus-
tainability goals.30

The development of common standards, labels
and credit rating criteria will contribute to
more informed assessments and decision-mak-
ing for financing and will enhance the credi-
bility of markets. The EC’s proposal for a vol-
untary Green Bond Standard (EUGBS) based
on the EU Taxonomy is a positive step. The
proposed regulation for an EUGBS includes
pre- and post-issuance requirements for issuers
and verification requirements from external
parties. Issuers would be required to publish
standardised reports with information on the
environmental objectives of the bond to be
issued, which need to be fully taxonomy-
aligned. A registered external reviewer will val-
idate compliance with the proposed EUGBS.
Yearly reports will be published to show how
proceeds are being allocated to taxonomy-
aligned projects, and at least one report on the
overall environmental impact of the bond will
be published with post-issuance reviews
required. The proposal also establishes a reg-
istration system and supervisory framework for
external reviewers, managed by the European
Securities and Markets Authority (ESMA).

The proposed EUGBS is voluntary. However,
there are merits in making this standard
mandatory ―within a reasonable period of
time― in order to enhance the credibility of
green investments. Similar initiatives are also
necessary for products that finance other
aspects of sustainable development, such as
other environmental objectives or social objec-
tives, while ensuring relative flexibility in the
legal framework for financial innovation.
Another important aspect is the need for inter-
national collaboration and coordination of
actions, in order to limit the room for regula-
tory arbitrage, unlevel playing fields and frag-
mentations across markets and geographies. 
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28 European green bond standard (https://ec.europa.eu/info/business-
economy-euro/banking-and-finance/sustainable-finance/european-
green-bond-standard_en).

29 For example, the Regulation on sustainability-related disclosures
in the financial services sector, the (amended) Regulation on EU
Climate Transition Benchmarks, EU Paris-aligned Benchmarks and
sustainability-related disclosures for benchmarks, the proposed
Regulation on European green bonds, and the proposal for a Cor-
porate Sustainability Reporting Directive.

30 ESMA Sustainable Finance Roadmap 2022-2024.

https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/european-green-bond-standard_en
https://www.esma.europa.eu/press-news/esma-news/esma-prioritises-fight-against-greenwashing-in-its-new-sustainable-finance


The EC published in January 2021 a study
(European Commission 2021) identifying,
among others things, the lack of transparency
in the methodologies of ESG rating providers,
the low level of comparability between ESG
ratings and potential conflicts of interests, and
provided some recommendations on address-
ing the shortcomings. Furthermore, in the con-
text of the EC’s Strategy for Financing the
Transition to a Sustainable Economy, there are
actions envisaged for improving the reliability,
comparability and transparency of the relevant
ESG factors and the methodologies used in
credit ratings, credit outlooks and ESG
research. In this regard, in April 2022, the EC
launched a public consultation on the func-
tioning of the ESG ratings market in the Euro-
pean Union and the consideration of ESG fac-
tors in credit ratings. On the basis of the feed-
back from the consultation, the EC aims to
perform an impact assessment, in order to
assess whether a policy initiative on ESG rat-
ings and on sustainability factors in credit rat-
ings is necessary.31

Furthermore, ESMA plans to undertake sev-
eral actions related to the improvement of the
credibility, comparability and transparency of
ESG ratings and assessments,32 besides the
publication of the guidelines for the disclosures
of ESG issues in CRAs’ press releases.33 As
ESMA mentioned in its letter to the EC in Jan-
uary 2021, there are high risks of capital mis-
allocation, product misselling and greenwash-
ing and there are currently no appropriate
legal tools to address these risks. ESMA made
some initial proposals to the EC to take action
around four directions, those being: (a) the
establishment of a common legal definition for
an ESG rating; (b) registration and supervision
of providers of ESG ratings and assessments;
(c) introduction of specific product require-
ments for ESG ratings and assessments; and
(d) organisational and conflict of interest
requirements subject to proportionality con-
siderations distinguishing larger and smaller
entities.34 ESMA also highlighted that the
CRA Regulation could be an informative start-
ing point to design the appropriate legal frame-

work for ESG ratings and assessments. The call
for evidence, which was recently launched by
ESMA, may provide additional information on
the market structure of ESG rating providers
in the EU.35 It is important that the regulatory
interventions are completed without undue
delay, in order to facilitate effective financing
at the scale and speed needed to meet the
ambitious targets of the transition plans.

4.2 THE ROLE OF CENTRAL BANKS

Central banks around the world are consider-
ing possible ways to incorporate the effects of
climate change, whether associated with phys-
ical risks or the transition to a low-carbon econ-
omy, into their macroeconomic forecasts and
financial stability monitoring. Moreover, cen-
tral banks are already actively involved in inte-
grating climate-related risks into the pruden-
tial framework and supervisory approaches,
while at the same time they are in constant dia-
logue with credit rating agencies and financial
institutions to ensure that these organisations
understand climate risks, disclose them appro-
priately and take them into account in their
overall risk assessment methodologies and
lending decisions. 

In this respect, the Governing Council of the
ECB approved in the summer of 2021 a com-
prehensive action plan, which includes an
ambitious roadmap, with a view to further
integrating climate change considerations in
its monetary policy. The ECB supports the
ongoing EU initiatives to improve the disclo-
sure of climate data, in order to enhance
transparency and promote a market for green
financial products. A milestone in this
roadmap concerns monetary policy opera-
tions, in which climate change issues are given
greater weight, in order to ensure that climate
risks are properly disclosed and that securities
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31 EC, Targeted consultation on the functioning of the ESG ratings
market in the European Union and on the consideration of ESG
factors in credit ratings.

32 ESMA, Sustainable Finance Roadmap 2022-2024.
33 ESMA, Final Report, Guidelines on Disclosure Requirements

Applicable to Credit Ratings, 18.7.2019 (ESMA33-9-320).
34 ESMA letter to the EC on ESG ratings, 29.1.2021. 
35 ESMA call for evidence on ESG ratings, 3.2.2022.

https://ec.europa.eu/info/consultations/finance-2022-esg-ratings_en
https://ec.europa.eu/info/consultations/finance-2022-esg-ratings_en
https://ec.europa.eu/info/consultations/finance-2022-esg-ratings_en
https://www.esma.europa.eu/sites/default/files/library/esma30-379-1051_sustainable_finance_roadmap.pdf
https://www.esma.europa.eu/sites/default/files/library/esma33-9-320_final_report_guidelines_on_disclosure_requirements_applicable_to_credit_rating_agencies.pdf
https://www.esma.europa.eu/sites/default/files/library/esma33-9-320_final_report_guidelines_on_disclosure_requirements_applicable_to_credit_rating_agencies.pdf
https://www.esma.europa.eu/sites/default/files/library/esma30-379-423_esma_letter_to_ec_on_esg_ratings.pdf
https://www.esma.europa.eu/press-news/esma-news/esma-launches-call-evidence-esg-ratings


market transactions, and thus the balance
sheet of the central bank, are greener. The
plan envisages also actions on the use of credit
ratings for collateral and asset purchases,
namely: the assessment of rating agencies’ dis-
closures and understanding of how these
incorporate climate change risk in their rat-
ings; the development of minimum standards
for internal credit ratings; and the possibility
to introduce requirements into the Eurosys-
tem Credit Assessment Framework (ECAF)36

targeted to climate change risk, if needed.37

These actions highlight the importance of
developing high-quality ESG data, ratings and
research for managing climate-related risks
and harnessing opportunities from the tran-
sition to a low-emissions economy.

4.3 GOING DIGITAL TO PROMOTE GREEN FINANCE

It has been acknowledged that green finance,
which is designed to spur investment in green
innovation and which can ease financing
demands for long-term projects, will support
the transition to a low-carbon economy, play-
ing at the same time a role in the digital tran-
sition. The application of digital technologies
in green finance is perceived as beneficial for
its potential to make large amounts of data
available at a lower price and at a fast pace,
improving the pricing of environmental risks
and opportunities, reducing search costs for
information, as well as improving the measur-
ing and tracking of sustainability criteria (see
Alonso and Marqués 2019). In such a way,
green fintech38 facilitates access to sustainable
finance options, unlocks new sources of
finance and enables new business models.39 For
example, the use of blockchain for the automa-
tion of processes in bond issuance, although
not yet widely adopted, has the potential to
reduce the costs of designing and financing of
green bonds. Big data, machine learning and
artificial intelligence would allow data collec-
tion from disparate sources, processing of large
amounts of data about companies’ social and
environmental footprints, as well as translation
into more standardised and comparable data
for investment decision-making. These digital

technologies are already being used by organ-
isations in disaster risk management.40

Blockchain technology also allows the green-
ness of investments to be verified in a secure
and transparent manner, increasing confidence
and lowering costs associated with green
labelling. Fintech solutions facilitate access to
green finance for startups, e.g. through peer-
to-peer (P2P) solutions. Green crowdfunding
platforms enable investors to directly partici-
pate in the financial system, unlocking new
sources of sustainable finance. 

On the other hand, the challenges that are
related with leveraging the full potential of dig-
ital finance to mobilise sustainable finance
include among other things the high energy
footprint of digital technologies, the weak dig-
ital infrastructure, the high costs of newer tech-
nologies, the quality and use of sustainability-
related data for financial decision-making, as
well as the limited awareness and under-
standing of sustainable digital finance. 

5 CONCLUSION

The EU has been in the forefront of interna-
tional efforts to fight climate change. The EC
has announced the European Green Deal as a
roadmap with actions to transition the EU
economy to climate neutrality by 2050. To
achieve the goals set by the European Green
Deal, the EC has pledged to mobilise at least
EUR 1 trillion in sustainable investments over
the next decade, requiring an unprecedented
shift in both public and private funds to finance
the transition. The funds will be generated
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36 Eurosystem credit assessment framework.
37 ECB’s action plan to include climate change considerations in its

monetary policy strategy, 8.7.2021.
38 The term “green financial technology” (green fintech) is defined

as “technology-enabled innovations applied to any kind of finan-
cial processes and products all while intentionally supporting Sus-
tainable Development Goals or reducing sustainability risks”. For
a green fintech taxonomy, see https://www.greenfinanceplat-
form.org/sites/default/files/downloads/resource/GreenFintech-
TaxonomyDataLandscaping-v5%20.pdf.

39 https://g20sfwg.org/wp-content/uploads/2021/06/G20_Sustainab-
le_Finance_Synthesis_Report_2018.pdf.

40 The World Bank uses machine learning techniques in its disaster
management strategy: https://documents1.worldbank.org/curated/
en/503591547666118137/pdf/133787-WorldBank-DisasterRiskMa-
nagement-Ebook-D6.pdf.

https://www.ecb.europa.eu/paym/coll/risk/ecaf/html/index.en.html
https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210708_1~f104919225.en.html
https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210708_1~f104919225.en.html
https://www.greenfinanceplatform.org/sites/default/files/downloads/resource/GreenFintechTaxonomyDataLandscaping-v5%20.pdf
https://www.greenfinanceplatform.org/sites/default/files/downloads/resource/GreenFintechTaxonomyDataLandscaping-v5%20.pdf
https://www.greenfinanceplatform.org/sites/default/files/downloads/resource/GreenFintechTaxonomyDataLandscaping-v5%20.pdf
https://g20sfwg.org/wp-content/uploads/2021/06/G20_Sustainable_Finance_Synthesis_Report_2018.pdf
https://g20sfwg.org/wp-content/uploads/2021/06/G20_Sustainable_Finance_Synthesis_Report_2018.pdf
https://documents1.worldbank.org/curated/en/503591547666118137/pdf/133787-WorldBank-DisasterRiskManagement-Ebook-D6.pdf
https://documents1.worldbank.org/curated/en/503591547666118137/pdf/133787-WorldBank-DisasterRiskManagement-Ebook-D6.pdf
https://documents1.worldbank.org/curated/en/503591547666118137/pdf/133787-WorldBank-DisasterRiskManagement-Ebook-D6.pdf


inter alia under the 2021-2027 Multiannual
Financial Framework and through the NGEU
instrument, with a total volume of EUR 750
billion. Even though this is a large sum, a huge
gap of at least EUR 2.5 trillion remains to be
financed predominantly by the private sector.41

Therefore, the mobilisation of investment
resources and the development of appropriate
financial instruments are warranted.

In this respect, over the past ten years green
bonds have been used in the mainstream of the
international capital markets. These instru-
ments have been shown to be critical in help-
ing bridge the massive investment gap
required to meet the targets set out in the 2015
Paris Agreement. In fact, global green bond
markets have grown rapidly in recent years.
Based on issue- and issuer-specific data, we
find that the global market activity for financ-
ing projects within the scope of a green bond
issuance has accelerated during the last years,
with the aggregate amount of bonds issued in
the period 2019-21 almost tripling compared
with the period 2014-18. Moreover, we show
that European markets and issuers lead this
development, while private sector entities are
increasingly making use of green bond markets
as a source of funding. On the other hand,
funding from green bond markets has been

directed to few sectors of the economy, under-
lining the need for some policy-related initia-
tives. As argued, the increase in green bond
issuance has come during a period of easy
financial conditions, which could further high-
light the scope for policy initiatives aimed at
enhancing the provision of incentives to
investors towards green financing in the pres-
ent changing market landscape. 

With environmental, social and governance
issues growing in prominence in every sector,
ESG criteria represent an increasingly signif-
icant parameter in credit ratings, and CRAs
tend to reward with higher ratings entities that
score higher in terms of ESG criteria. As
CRAs are developing their methodologies for
the incorporation of ESG credit factors into
their analyses, ESG criteria may be of greater
importance to credit ratings in the future. For
that matter, it is also key that the necessary
regulatory interventions on various fronts
―including capital markets and disclosures―
are completed in a timely manner, in order to
facilitate financing at the scale and speed
needed to meet the ambitious targets of the
green transition plans.
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41 https://unctad.org/press-material/developing-countries-face-25-
trillion-annual-investment-gap-key-sustainable.
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