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Abstract. Sustainability bonds enable capital-raising and investment for those projects that have 
both a positive impact on the environment and a positive social outcome. This study examines the 
stock market reaction to the announcement of sustainability bonds issuance. The present research is 
designed as follows: first, an event study that examines the market reaction and second, a highlight 
of drivers influencing this market reaction via a linear regression with cluster-robust standard errors. 
Overall, small and negative sample-wide reactions to sustainability bond issue announcements were 
found. Additionally, the study finds significant negative abnormal returns before the publication in 
June 2018 of The Sustainability Bond Guidelines by the International Capital Market Association. 
Specifically, the size of the bond issue, whether the bond is callable or not, the announcement of the 
issue as a single event in a day, the company’s Return on Assets, the firm’s social disclosure score, 
and the issuance of the bond prior or after June 2018 are statistically significant factors that influ-
ence the stock returns of issuers.

Keywords: sustainability bonds, sustainable development, international capital markets, sustain-
able finance, event study, financial analysis.
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Introduction 

Climate change along with a large variety of societal risks, especially those induced by the 
current pandemic, is currently acknowledged as a chief concern world-wide. Sustainable 
finance emerged and developed in response to these challenges. It is recognized as a key 
means to direct capital toward funding various projects which target the attainment of 
environmental, social, and governance imperatives that organizations face nowadays. The 
surge in products related to sustainable finance has been motivated by the  investors’ quest 
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of balancing financial returns and wider social and environmental benefits (Wendt, 2020; La 
Torre & Chiappini, 2020), as well as by the policy and regulation initiatives such as the 2030 
Agenda for Sustainable Development or The Paris agreement (La Torre & Chiappini, 2020; 
Gutterman, 2021).

Investors nowadays are increasingly concerned about environmental, social, and gov-
ernance (ESG) issues. Many look beyond traditional financial products and therefore 
organizations world-wide are under pressure to show they operate responsibly. Dimson 
et al. (2020) expect an ESG revolution of the investment environment that will redesign 
asset management. The Global Sustainable Investment Alliance (GSIA) reports that in-
vestment products linked to ESG had a total value of USD 31 trillion at the beginning of 
2018 (GSIA, 2019). Sustainability-themed investing and impact-on-community investing 
(investments heading for answering to social or environmental problems) experienced re-
markable growth over the period 2016–2018 (GSIA, 2019). The United Nations Conference 
on Trade and Development [UNCTAD] (2020) observes the surge of sustainability-related 
financial products and stresses this upheave in social and sustainability bonds as part of 
the global efforts to overcome the COVID-19 pandemic. 

In this context, this research focuses on sustainability bonds as defined by the Inter-
national Capital Market Association [ICMA]. Sustainability bonds are loans used solely to 
finance a mixture of both social and green projects. The issuer classifies a certain bond as 
sustainability bond by considering its primary objectives for the underlying projects. Sus-
tainability bonds should promote positive change in society and the environment (ICMA, 
2018). Overall, such bonds could be considered more comprehensive since they allow 
the financing of a much broader range of projects than those that could generate only 
environmental benefits or only social benefits. From the perspective of an ESG-oriented 
investor, the appeal for this product may lie in the synergic effect of allotting funds toward 
projects that attain both environmental and socially-related outcomes. This is actually the 
distinct nature of sustainability bonds – the use of proceeds that concern projects with 
both a positive impact on the environment and a positive social outcome (AlAhbabi & 
Nobanee, 2020; UNCTAD, 2020). While portraying the sustainable finance universe, Gut-
terman (2021) depicts the sustainability bonds as part of the wider family of sustainable 
bonds comprising also the green, the social and the sustainability-linked bonds. Unlike 
sustainability bonds, green bonds facilitate capital-raising for projects that bring benefits 
to the environment, while social bonds support projects that may have positive outcomes 
for members of society. Jones and Comfort (2020) underline the role of these three debt 
instruments delineating among their main distinct use of proceeds (projects aiming envi-
ronmental results, projects that provide social benefits and a mix of projects that pursue 
both environmental and social outcomes). Currently, the pandemic leads to an increase 
in the interest for social causes, and therefore the social and sustainability bonds thrive 
(Tillier & Schroeder, 2020).

A clear-cut praxis distinction among the three types of bonds (green, social and sus-
tainability bonds) emerges from the taxonomies provided by some of the main exchanges, 
considered forerunners on the sustainable global debt capital markets. The London Stock 
Exchange [LSE] makes the certified use of proceeds a criterion for its “three separate, 
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dedicated segments”, the individual definitions being mentioned in the Sustainable Bond 
Market 2021 Factsheet (LSE, 2021). Following the same line of reasoning, 

National Association of Securities Dealers Automated Quotations [NASDAQ] (2020) 
develops several bond segments within its Sustainable Debt Market, the issuances being 
aligned to the ICMA’s principles and guidelines (the Green Bonds Principles, The Social 
Bonds Principles, the Sustainability Bond Guidelines, and the Sustainability Linked Bond 
Principles). For social and sustainability bonds, defining the target population stands as 
listing requirements among the use of proceeds criteria. As a pioneer in this field, the 
Luxembourg Stock Exchange developed The sustainable finance platform (The Luxembourg 
Green Exchange) where it publishes a well-defined classification of bonds (green bonds, 
social bonds, sustainability bonds, sustainability-linked bonds, Chinese domestic green 
bonds). This classification  is endorsed by various internationally recognized standards, 
taxonomies, frameworks, and labels.

The European Investment Bank launched in 2007 the first green bond, called climate 
awareness bond and since then, the market for this asset class has grown significantly. Some 
researchers (e.g. Ferrer et al., 2021) argue that the green bond market is young and conse-
quently the academic research on green bonds is rather limited and inconclusive. However, 
in the past few years, there is an abundance of papers devoted to the topic of green bonds 
(Quirici, 2020; Cheong & Choi, 2020; Hammoudeh et al., 2020; Maltais & Nykvist, 2020). 
There are two directions in investigating the implications of green bond financing. First, 
researchers examined the market pricing of green bonds and the impact of green bonds on 
market participants. Second, researchers were interested in whether issuing green bonds 
increases firm value on long term, despite the higher costs related to issuance (Cheong & 
Choi, 2020). Dorfleitner et al. (2021) study the pricing of green bonds and emphasize the 
existence of a premium over conventional bonds. They also stress the importance of the 
second party opinion on the green shade, highlighting a positive association between this 
characteristic and the premium of the green bonds. Fatica et al. (2021) also stress the posi-
tive effect of an external review and of repeated transactions on the premium.

The market of sustainability bonds has also been developing – the volume of new is-
sues tripled from 2018 to 2019 (DZ Bank, 2020). Thus, sustainability bonds become an 
increasing interest for both investors and academics. According to Lee (2020), investors are 
creating more demand for sustainability bonds, as they use as a benchmark the Sustainable 
Development Goals (SDG) index published by the United Nations Sustainable Develop-
ment Solutions Network. The motivation researching sustainability bonds is the fact that 
these financial instruments are new and under-researched by comparison to green bonds. 

A thorough literature review shows that no study investigated empirically the particular 
field of sustainability bonds. This research addresses this literature gap. It contributes to the 
academic literature in several ways: a comprehensive sample of sustainability bond issues 
from as many public sources as possible has been built; an event study has been carried 
out in relation to sustainability bonds announcements for the first time in the academic 
literature; variables both relevant and original are included in the analysis: the SDG index 
published by the United Nations Sustainable Development Solutions Network for the coun-
tries where each issuer is established; the three ESG scores published by Bloomberg for 
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each issuer, and a dummy variable that reflects the issuance of the bond before or after the 
publication of The Sustainability Bond Guidelines by ICMA. Moreover, this research con-
sists of a complex analysis including an event study, parametric and non-parametric tests, 
a linear regression with cluster-robust standard errors and numerous robustness checks.

This paper is structured as follows. First, it provides a through literature review. Second, 
it describes the methodology employed. The third section discusses the results, while the 
last part summarizes the authors’ conclusions.

1. Literature review

The present study belongs to the pool of corporate finance studies that investigate how the 
stock market responds to the issuance of securities. Typically, this kind of studies find that 
the stock market responds negatively to equity issues, but shows no significant reaction to 
bond issues (Eckbo et al., 2007; Nayar & Stock, 2008). More in-depth studies differentiate 
among convertible, exchangeable or callable bonds. The announcement of convertible bonds 
triggers a negative response (Rahim et al., 2014), while in the case of exchangeable bonds 
the results are mixed (Wang et al., 2019). The market reaction related to the callable feature 
of bonds is documented in the literature as follows: a non-significant reaction for callable 
bonds, a positive reaction for short maturity non-callable bonds, a negative reaction for long 
maturity non-callable bonds (Kish & Livingston, 1993); a negative reaction which is signifi-
cant only for the long-term unanticipated non-callable bonds (Kish, 1997); a significantly 
negative abnormal market reaction for the issuance of non-callable bonds and a positive one 
for callable bonds (Nayar & Stock, 2008).

Compared to conventional bond announcements, the announcements of green bonds 
disclose two types of information: both a bond issuance and a signal of the firm’s commit-
ment to protecting the environment. Laborda and Sanchez-Guerra (2021) study the impact 
of green bonds announcements on the stock market and find a positive reaction. Similarly, 
the results of Zhou and Cui (2019) indicate that the announcements of green bond issu-
ance have a positive effect on companies’ stock prices. According to Flammer (2020), if it 
is found that the stock market reacts positively, this is most likely due to the interest of the 
issuing company for environmental matters. The same line of reasoning can be applied to 
this paper’s specific topic – the market’s reaction to the issuance of sustainability bonds. 
Many studies show that investors have a positive response to news about the issuance of 
green bonds (Wang et al., 2020; Tang & Zhang, 2020; Roslen et al., 2017; Baulkaran, 2019). 
However, Lebelle et al. (2020) document a negative market reaction when announcing the 
issuance of green bonds, especially for first-time transactions and for those performed 
in developed markets. Other recent studies reflect the various interests of institutional 
investors when acquiring green bonds (Sangiorgi & Schopohl, 2021), while some focus on 
low-and middle-income economies and highlight several barriers and recommendations 
for the expansion of the green markets in these countries (Ntsama et al., 2021). Jones and 
Comfort (2020) offer a perspective on green bonds and sustainability bonds in the retail 
sector. Zhan and Santos-Paulino (2021) stress the relevance of the sustainable bonds for 
the post COVID-19 pandemic recovery.
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Several papers employ an event study methodology to investigate issues related to cor-
porate social responsibility (CSR). Examples of such papers are Karpoff et al. (2005), Bec-
chetti et  al. (2012), Fisher-Vanden and Thorburn (2011), Capelle-Blancard and Laguna 
(2010), Flammer (2013), Deng et al. (2013), or Aktas et  al. (2011). The work of Krüger 
(2015) was cited by all researchers that chose an even-study methodology to investigate 
how the equity market reacts to the issuance of green bonds. However, the present paper is 
the first one to design an event study to detect the market’s reaction to the announcement of 
issuing sustainability bonds. This methodology is employed because it is a staple instrument 
used to gauge the impact of selected events. In this regard, the Securities and Exchange 
Commission (SEC) uses regularly event studies (Bodie et al., 2018). 

Many event-studies focus on the stock market’s reaction to negative events. Karpoff 
et al. (2005) find that news about an environmental violation leads to stock value losses. 
The work of Capelle-Blancard and Laguna (2010) indicates that the stock market reacts 
negatively (and instantaneously) after explosions in chemical plants and refineries, while 
long-term evidence indicates that within six months, cumulative average abnormal returns 
(CAAR) remain negative and increase slightly in magnitude, although they are not signifi-
cantly different from zero. 

There are also event-studies that focus on the stock market’s reaction to positive events. 
Basgoze et al. (2016) find that the companies listed in the Turkey Top 100 Brands list earn 
positive abnormal returns 7 months after the announcement. Becchetti et al. (2012) explore 
the stock price impact of inclusion in the Domini 400 Social Index and deletion from the 
same index. Fisher-Vanden and Thorburn (2011) select a sample of firms which announce 
their participation in one of the following voluntary environmentally-oriented programs: 
Ceres and the Environmental Protection Agency’s Climate Leaders in the United States of 
America (EPA’s CL). Results show noteworthy losses in the market value of companies that 
announce their joining of the Climate Leaders and subsequently when they announce their 
greenhouse gas emissions reduction goal. Krüger (2015) identifies a negative response, 
whereas the reaction is considerably weaker for the positive CSR events. Some event-stud-
ies focus on mergers and acquisitions such as Deng et al. (2013) and Aktas et al. (2011). 

A line of reasoning relevant to this research is the signaling perspective taken into 
consideration by many researchers over the years (e.g. Jindřichovská et al., 2020; Roman 
et al., 2019; Mocanu, 2015; Busu, 2019; Iamandi, 2012). By issuing sustainability bonds, 
firms credibly signal their commitment toward the environment. Most studies have found 
that the equity market reacts positively to this signal (e.g. Flammer, 2013, 2020). As this 
commitment becomes a fact, firms’ environmental performance increases, as well as their 
attractiveness in the eyes of those investors sensitive to environmental protection. Signaling 
that the company is concerned about sustainability issues has several benefits: it increases 
customer demand; it boosts sales and profit margins; it reduces the risk of future environ-
mental liabilities and lawsuits; it cuts production costs due to pollution-reducing measures 
etc. as Fisher-Vanden and Thorburn (2011) emphasize. Moreover, enhanced environmen-
tal performance could stimulate the government to issue new regulations, which creates 
a competitive advantage for those companies that triggered the regulatory actions and 
complied first with them (Fisher-Vanden, & Thorburn, 2011). Interesting is the approach 



1556 M. Mocanu et al. Sustainability bonds. An international event study

of authorities in different countries. In fact, panel data is widely used in the literature on 
sustainability (Lapinskienė et al., 2017).

Some authors point out the fact that companies may engage in “green washing” with 
the sole purpose to strengthen their claims of sustainability and sustainable development 
(Gray, 2010). In the context of the present study, green washing designates the issuance 
of bonds labeled as “green” while their proceeds are actually used for purposes that have 
little environmental and social value (Larcker & Watts, 2020). The same argument could be 
raised for sustainability bonds as well. Sustainability bonds may serve to finance projects 
that in reality have little or no impact on the environment and society. This behavior can 
be explained by the increasing external pressure to engage in sustainability matters. Flam-
mer (2013) argues that companies chose to do what is most legitimized in their area and 
that they are incentivized by the changing institutional conditions) to engage in projects 
that protect the environment and/or benefit the society, besides bringing them financial 
returns. Though criticized as green washing, the willingness of businesses to implement 
sustainability-oriented initiatives is consistent with the institutional theory. 

The subject of sustainable finance is also increasingly approached in academic works 
(Gutterman, 2021; La Torre & Chiappini, 2020; Migliorelli, 2021; Sachs et al. 2016; Mi-
gliorelli & Dessertine, 2019; Ziolo & Sergi, 2019; Park, 2019; Wendt, 2018; Ramiah & 
Gregoriou, 2016).

The concern of the financial industry professionals and international organizations for 
sustainable finance is highlighted by the variety of existent studies and initiatives. The 
World Federation of Exchanges (WFE) performs an Annual Sustainability Survey. In its 
latest edition, the 6th one, WFE (2020) specifically emphasizes the interest of the exchanges 
in developing the segments for sustainability, social, and green bonds. Another project that 
stresses the importance of the subject for the professionals is the SSE Initiative (Sustain-
able Stock Exchanges Initiative – https://sseinitiative.org/about/) developed by well-known 
global organizations. Among various sustainable development and ESG related aspects, 
this global platform also provides guidance on green finance (https://sseinitiative.org/green-
finance/) and discloses through its database those exchanges that have sustainability bond 
listing segments (https://sseinitiative.org/exchanges-filter-search/). Also, in the field of the 
initiatives that support the objectives related to the UN SDG one can mention the Organ-
isation for Economic Co-operation and Development [OECD] Centre on Green Finance 
and Investment (n.d.). A great contribution to the development of sustainable finance and 
sustainability bonds can be attributed to ICMA (https://www.icmagroup.org/sustainable-
finance/) that developed guidance on the various sustainable finance instruments, includ-
ing those in this analysis (https://www.icmagroup.org/sustainable-finance/the-principles/), 
as well as several initiatives (https://www.icmagroup.org/sustainable-finance/sustainable-fi-
nance-initiatives/). The Task Force on Climate-related Financial Disclosures [TCFD] (2017) 
considers these new financial assets as opportunities to advance the transition to a low 
emissions economy.

There are also international studies that reflect the importance of considering sustain-
ability in their strategic decisions with value creating results (McKinsey, 2021) and even 
consider sustainable finance as a reflection of a new business model (Klynveld Peat Mar-
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wick Goerdeler [KPMG], 2020). Further, the pandemic context emphasized the importance 
of developing green and social oriented projects Ernst & Young Global Limited [EYGM] 
(2021).

Overall, this research aims at providing insights regarding the effect of announcing 
sustainability bonds issuance on the wealth of shareholders. The present study starts from 
the following hypotheses:

H1: Stock prices react when companies announce the issuance of sustainability bonds.

Since a thorough literature review shows that there are no event studies regarding the 
market reaction to sustainability bond issuance, it is inferred that sustainability bonds will 
behave similarly to green bonds. As mentioned in the literature review section, there is 
mixed evidence related to the issuance of green bonds (statistically significant positive or 
negative reactions) but little evidence of non-statistically significant abnormality. In this 
regard, it is expected to observe, over the chosen event windows, actual returns that are 
statistically significant either higher or lower than returns that a forecasting model can 
reasonably predict.

The event study may yield three possible outcomes: non-significant CAAR which is an 
indication (but not necessarily proof) of market efficiency, statistically significant and posi-
tive CAAR which indicates a positive reaction of stock returns in the sense that investors 
valued the company more than normal (as a consequence to the issuance of sustainability 
bonds) and statistically significant and negative CAAR which is an indication that inves-
tors have a negative outlook on the issuer’s performance, which materializes in lower than 
expected returns.

The cumulative average abnormal return (CAAR) during an “event window” was com-
puted to capture the stock market reaction. CAAR is a measure of how much a stock price 
deviates from its expected value across an event window. Three event windows have been 
chosen, as follows: a 7-day window [–3;+3] as the main short run study; a 21-day window 
[–10;+10] and 41-day window [–20;+20] for robustness. The common practice is to set the 
event date (i.e., day 0) as the day when the issuance of the sustainability bond has been 
announced. Many authors have chosen to employ an event study methodology in inves-
tigating bonds with the same approach (Flammer, 2013; Deng et al., 2013; Krüger, 2015; 
Wang et al., 2020; Tang & Zhang, 2020). 

H2: Out of the three ESG elements, the social component discriminates most among the 
market responses in SB issuances.

The novelty of the present research endeavor also consists in choosing the Bloomberg 
ESG Disclosure scores as independent variables. These scores reflect the transparency of the 
issuing company on the environmental, social and governance dimensions. The data cap-
tured by the ESG Disclosure Scores refer to key topics in the sustainability area, such as air 
quality; climate change; water and energy management; materials and waste; human capital; 
audit risk and oversight; compensation; diversity; board independence, structure and tenure; 
shareholders’ rights. One expects that the most relevant among the three dimensions (envi-
ronmental, social and governance) is the social dimension. The reason for this hypothesis is 
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that the social dimension is what differentiates sustainability bonds from green bonds and 
could be more important to investors. 

H3: The increasing standardization and transparency consolidate the SB market.

There is a consensus regarding the importance of transparency for the success of a novel 
financial product. Wang and Zhi (2016) argued that an appropriate regulation framework 
and the state support can improve the mechanism of the green bond market, and could lead 
to better environmental protection. The same is valid for the new sustainability bonds. There 
is a lack of agreed-upon criteria for what makes a bond “sustainable”. As long as it convinces 
investors it uses the funds for eco- and socio-friendly purposes, any company could issue a 
bond labeled as “sustainable”. To bring more clarity to potential and actual investors, ICMA 
published in June 2018 The Sustainability Bond Guidelines, thus standardizing many aspects 
such as external reviews or impact reporting. One hypothesizes that after the publication of 
these guidelines, the market has a positive or neutral reaction to the issuance of sustainability 
bonds.

2. Data and methodology

The present research is designed on two levels: (1) the event study which examines the 
market reaction to the issuance of sustainability bonds and (2) the linear regression with 
cluster-robust standard errors which reveals the factors influencing this market reaction. 
This investigation is complemented with nonparametric tests of the potential drivers of the 
sustainability bonds issuances’ effect. One employed Stata and SPSS Statistics for linear re-
gressions, while for the event study (related robustness checks and statistical tests), one used 
the research app of Schimmer, Levchenko, and Müller (2014). 

The sample was developed gradually, as follows. One applied the “use of proceeds” criteri-
on to select corporate fixed income securities labeled as sustainable bonds in Bloomberg. The 
database was increased by screening the websites of exchanges with a sustainability bond-
listing segment as indicated by the Sustainable Stock Exchanges initiative (https://sseinitia-
tive.org/) and ICMA (https://www.icmagroup.org/). One thus identified 129 sustainability 
bond transactions, among which one selected those issued by companies that are currently 
listed and those with at least 120 trading days before the announcement date. The sample 
used in the event study encompassed 48 bonds issued by 27 companies listed on 15 stock 
exchanges. For the linear regression one accounted for missing data (4 events) and reduced 
the sample to 44 transactions. 

2.1. Event study

In order to identify the short-term effects of sustainability bond issues, one employed a 
simple event study methodology. The main event study involves a sample-wide 7 days 
event window [–3; +3] with a 120-day estimation window. For the expected return model, 
one used a single factor market model with GARCH (1,1) errors to determine forecasted 
returns it i i mt itR R= α +β × + ε , which are subsequently subtracted from actual returns over 
the event window to determine “abnormal returns.” Several parametric and non-parametric 
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tests were performed to check the statistical significance of the “Average abnormal re-
turns” – “AAR” and “Cumulative average abnormal returns” – “CAAR”. 

The robustness of the model’s results was checked two-fold. First, for the same event 
window and estimation window, one employed a single factor CAPM (Capital Asset Pricing 
Model) market model to check the consistency of the results. This allowed the checking of the 
consistency of the CAARs and the robustness of the observations, overall. Second, the initial 
GARCH model was used, but the event window was increased to 21 and 41 days, respectively. 
This allowed observing whether the AARs are consistent within larger event windows. 

In order to draw more meaningful conclusions, the data was grouped according to several 
criteria. First, the events were separated based on the number of announcements in one par-
ticular day. “Single” announcements were investigated, meaning that issuers would announce 
in a particular day a single upcoming issue versus “multiple” announcements, where issuers 
were making two or more announcements per day, irrespective of the bond’s upcoming is-
sue date. Second, a difference between issuers from the “financial” sector and issuers from 
“non-financial” industries was made, with the aim to uncover any biases that the market 
might have in this respect. It was expected that the reaction to financial issuers is less biased, 
resulting in lower or non-significant CAARs compared to non-financial issuers. Third, a 
separation between announcements “before” and “after” July 2018 was made. Since in June 
2018 ICMA published The Sustainability Bond Guidelines (SBG), the expectation was that 
announcements regarding the issue of sustainability bonds starting with July 2018 exhibit 
more unbiased reactions compared to the period before the release of the guidelines. Lastly, 
a distinction between callable and non-callable sustainability bonds was made, a property of 
bonds proven to exhibit differentiating properties in other types of bonds. The aim was to 
observe whether sustainability bonds follow the pattern of other bond types making them 
this way more mainstream in the eyes of investors.

2.2. Analysis of the drivers of the wealth effects

For further insights, one analysed the drivers that influence the shareholders’ wealth on 
announcing sustainability bond issues. These factors were chosen both to account for the 
variables employed in the mainstream literature, and to ensure an original approach. As in 
Hagendorff et al. (2013), one employs linear regression with cluster-robust standard errors. 
The model is 3; 3CAR SBF CF EF− + = α +β + γ + δ + ε′ ′   ′  where: 

 – CAR[–3;+3] − the cumulative abnormal returns determined for each issue over 
the [–3;+3] time span around the announcement day; 

 – SBF − a vector of factors regarding the sustainable bond issue (the logarithm of 
the amount issued − AMISS_LOG, the maturity of the bond in years − TENOR, 
and two dummy variables reflecting if the bond is callable − CALLABLE, and if 
it was announced separately in one single day − SGEVD); 

 – CF − a vector of factors associated with the issuer (the natural logarithm of the 
total net assets − TOTALASSET_LN, return on assets − ROA, and the Bloomberg 
ESG Disclosure scores as a reflection of the issuers’ transparency on each of the 
three dimensions environmental − ENVDISC, social − SOCDISC, and govern-
ance − GOVDISC); 
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 – EF − a vector of factors associated with the business environment (the SDG in-
dex developed by Sustainable Development Solutions Network − SDSN and the 
Bertelsmann Stiftung as a proxy for the country’s sustainable development status 
− SDGCOUNTRY2016, and two dummy variables: one reflecting the pertaining 
sector − financial or nonfinancial − SECTOR, and another one mirroring the bonds’ 
announcement before or after the release of the sustainability bonds guidance by 
ICMA − AFTER_2018).

The financial factors were obtained from Bloomberg and Thomson Reuters Eikon for 
the fiscal year before the announcement of the issue. The SDG index was collected from the 
2016 report (Sachs et al., 2016) from the website of The Sustainable Development Solutions 
Network – A global initiative for the United Nations and Bertelsmann Stiftung (https://www.
sdgindex.org). The sector variable was determined by collapsing the various categories into 
two categories: financial and non-financial.

Table 1 provides the number of observations, the mean, the median and the standard 
deviation of all variables used in the main regression analysis grouped into three main cat-
egories: sustainable bond characteristics, issuing firm characteristics and business environ-
ment characteristics.

Table 1. Descriptive statistics (source: own design)

Variable N Mean Median Std. Dev. Frequency of value 1

Sustainable bond characteristics
AMISS_LOG 44 8.409 8.699 0.512
TENOR 44 7.886 6.000 5.812
CALLABLE 44 0.409 0.000 0.497 40.91%
SGEVD 44 0.250 0.000 0.438 25.00%

Issuer characteristics
TOTALASSET_LN 44 10.871 11.134 1.957
ROA 44 3.618 1.233 5.990
ENVDISC 44 31.779 36.967 15.728
SOCDISC 44 44.402 48.246 17.615
GOVDISC 44 56.778 57.143 7.785

Business environment characteristics
GOVDISC
SDGCOUNTRY2016 44 71.791 73.616 6.907
SECTOR 44 0.523 1.000 0.505 52.27%
AFTER_2018 44 0.818 1.000 0.390 81.82%

One applied initially multiple regression (OLS) on the 44 events sample and checked 
the assumptions, following Laerd Statistics (2015): (1) collective and individual linearity by 
analyzing, on one side, the scatterplot of the unstandardized predicted values and the stu-
dentized residuals and, on the other side, the partial regression plots; (2) homoscedasticity 
by using the same scatterplot of the unstandardized predicted values and the studentized 
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residuals and relevant heteroskedasticity tests (the White’s and the Breusch-Pagan tests); 
(3) absence of multicollinearity by analyzing the correlations tables and statistics (toler-
ance and VIF); and (4) presence of atypical points by analyzing outliers (examination of 
standardized and studentized residuals), leverage (examination of leverage values) and 
influential points (by looking at the Cook’s Distance). One decided not to eliminate any 
observation as mild outlier behavior and risky but not dangerous leverage conduct, and no 
influential point were detected. One also checked for normality by performing the Shapiro-
Wilk W test and also by analyzing the histogram of the standardized residuals and the 
normal Q-Q Plot of the studentized residuals and one confirmed a rather minor departure 
from normality. One addressed the mild issues regarding the assumptions as well as the 
cluster-based specificity of the sample (having many companies issuing multiple bonds) 
by introducing cluster-robust standard errors. 

Empirical evidence suggests that in small samples such as this, the normal and chi-
squared distributions may provide poor approximations to the unknown distributions of 
the test statistics, therefore leading to anticonservative results. Therefore, one fitted a mixed 
model by using restricted maximum likelihood (REML), whereas the group variable is a 
unique identifier of each bond issuer. The denominator-degrees-of-freedom (DDF) adjust-
ment Kenward–Roger was employed. The results are consistent with the ones in the final 
model. However, by comparison, linear regression is preferable. 

Also, to establish the robustness of this research endeavor, one has re-run the final model 
by extracting a random sample representing 85% of the initial sample with the assistance 
of Stata. The results are consistent with the results of the model applied to 44 observations, 
which confirm the robustness of the results.

In addition, to describe the relationship at various points of CAR’s conditional distribu-
tion, the study was supplemented with quantile regression. Applied were the Parente-Santos 
test for intra-cluster correlation (PSS) and Silva Machado-Santos Silva test for heteroskedas-
ticity (MSS) to control for cluster correlation and to check whether robust standard errors 
are needed. Depending on the results, the approach accounts, if necessary, for cluster robust 
standard errors or heteroskedasticity-robust standard errors (Machado & Santos Silva, 2000; 
Machado et  al., 2011; Parente & Santos Silva, 2016). Otherwise, quantile regression with 
robust errors or quantile regression was used. One estimated the regression for several quan-
tiles, including the median one. If necessary, the standard errors were adjusted for 25 clusters 
in accordance with the various issuers in the sample.

For a more insightful view regarding the hypotheses, one also considered a univariate 
analysis. Thus, one applied the Somers’ delta, a nonparametric measure, to ascertain the 
association between the individual drivers and the shareholders’ wealth. For consistency, 
the test was applied with the option for clustered samples. The individual drivers were the 
AFTER2018 and SOCDISC – as proxies for enhanced transparency, and the CARs as a re-
flection of the market valuation outcomes. Both SOCDISC and CARs were transformed in 
quartile ordinal variables. The standard errors were adjusted for 25 clusters to account for 
the issuing companies.
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3. Results

3.1. Results of the event study 

The short run event study [–3; +3 days] highlights some interesting aspects concerning the 
abnormality of returns, especially before the events. The cumulative average abnormal re-
turn for the 7-day period around the events is small and negative. This signifies a general 
pessimistic market reaction to the announcement of the issue of sustainability bonds. The 
statistical tests performed at the CAAR level, both parametric and non-parametric, seem to 
support the findings, although not exceptionally strongly. Two out of six parametric tests 
show that the result is statistically significant at 5% while 4/6 show it’s significant at 10%. 
For the non-parametric tests, 2/4 show significance at 10% (see Table 2). If one examines the 
significance of the average abnormal returns, one clearly sees that days “–3” and “–1” present 
small negative returns commonly associated with anticipative effects concerning the events 
under study. The statistical test below confirms this across the board. For all other AARs, the 
performed tests do not confirm the statistical significance.  

Table 2. Results of the parametric and nonparametric tests for the 7-day event study (source: own 
design)

CAAR Value = –0,0061

Parametric Tests

Patell Csect StdCSect Adj. Patell Adj. StdCSec Skewness 
Corrected

–1.609* –1.7429** –1.676** –1.459* –1.3714* –1.8681**

Nonparametric Tests

Rank Z Gen. Rank T Gen. Rank Test Z Gen. Sign Z

–1.2843* –1.3456* 1.3456* –0.5525

Note: * significant at 10%; ** significant at 5%; *** significant at 1%.

When using a market model to forecast returns in the same event window, one observes 
that the initial results are consistent. CAAR is small and negative with 7/10 statistical tests 
indicating significance at 5% or 10%. With respect to average abnormal returns, one observes 
that the same event window days “–3” and “–1” present negative returns with strong sta-
tistical significance across all tests. Since the CAAR seems robust, the findings concerning 
the average short-term response to sustainability bonds emission announcements upon the 
market performance of issuers is relevantly negative. This is consistent with the recent find-
ings of Lebelle et al. (2020) for green bonds and with those established in the mainstream 
literature for convertible bonds.

To confirm the relevance of the individual average abnormal returns, the event study for 
21 and respectively 41 days was performed, trying to gather additional information concern-
ing the long term-effects but, more importantly, to confirm that the short-term findings are 
present within a longer-term event window. The 21 days AARs show statistically significant 
and positive results in days “–8”, “–5” and “+10”, negative for “+9” and confirms the initial 
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findings with negative AARs for “–3”, “–1”. Overall, the CAAR is negative but not statisti-
cally significant, however, at an AAR level, the consistency with the short-term event study 
is highlighted. Further increasing the event window, evidence is found that days “–20”, “–16”, 
“–15”, “–13”, “+13” as well as “–8”, “–5”, “+10”, “+9” and more importantly, “–3” and “–1” 
have statistically significant AARs across our tests. This confirms that the short-term results 
concerning AARs are robust, even when considering larger event windows. 

To further prove the robustness of the results, it was shown that for two statistically sig-
nificant AARs (–3 and –1) as well as the rest of the AARs over the event window, the ratio 
of positive to negative values is very similar across the different models and event windows. 
This shows the consistent abnormality identified at the level of returns, which enforces the 
anticipative nature of the market rather the reactive nature (see Table 3). 

Table 3. Results of the robustness checks (source: own design)

EV window 
size/ model AAR(-3) AAR(-2) AAR(-1) AAR(0) AAR(1) AAR(2) AAR (3)

7 days/ 
GARCH 21:27 26:22 18:30 20:28 21:27 28:20 25:23

7 days/ 
MModel 21:27 27:21 19:29 20:28 20:28 28:20 25:23

21 days/ 
GARCH 20:28 25:23 17:31 19:29 23:25 28:20 25:23

21 days/ 
MModel 20:28 27:21 17:31 19:29 25:23 28:20 26:22

In addition to the event study across the sample, one shows the results of the grouping 
exercise. By looking if there is any difference between announcing multiple issues imme-
diately, on the same day and announcing each bond issue separately, on different days, one 
can essentially gauge the effect of bundling announcements, irrespective of issue date. The 
results below show small and negative CAAR indicating an overall negative response to 
multiple announcements simultaneously, although the statistical tests do not confirm this 
aspect particularly strongly. Additionally, the parametric tests are not very reliable due to 
the small sample size. For single announcements, the CAAR is negative but not statistically 
significant (see Table 4). 

The second grouping exercise yields more interesting results however (see Table  5). 
Before July 2018, there is strong evidence that the market had a negative reaction to sus-
tainability bonds issue announcements. Across the board, especially the non-parametric 
tests, show very high statistical significance which highlights the large and negative market 
reaction. However, after the milestone, CAARs become statistically non-significant and 
a lot closer to zero. This is an indication that investors have a more unbiased approach 
to the events, which is a sign of increased transparency and market efficiency. Small and 
non-statistically significant CAARs were identified in the case of callable bonds. This is an 
indicator of market efficiency based on the 21 events sample. For the 27 events representing 
non-callable bonds, one found small and negative CAAR with some evidence of statistical 
significance based on the tests (Table 6).
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Table 4. Results of grouping the announcements by day (source: own design)

Group Multiple Single

CAAR Value –0.011 –0.004

Parametric Tests

Patell –1.456* –10.081
Csect –2.019** –10.073
StdCSect –2.22** –0.9022
Adj. Patell –1.145 –1.009
Adj. StdCSec –1.9035** –0.628
Skewness Corrected –2.1077** –10.851

Nonparametric Tests

Rank Z –1.4136* –0.629
Gen. Rank T –1.576* –0.4472
Gen. Rank Test Z –1.921** –0.439
Gen. Sign Z –0.7215 –0.2029

Note: * significant at 10%; ** significant at 5%; *** significant at 1%.

Table 5. Results of grouping the announcements by period (source: own design)

Group After Jul 2018 Before Jul 2018

CAAR Value –0.0034 –0.0202

Parametric Tests

Patell –0.913 –1.928**
Csect –0.853 –4.637***
StdCSect –0.8243 –4.659***
Adj. Patell –0.851 –1.912**
Adj. StdCSec –0.5652 –3.844***
Skewness Corrected –0.9188 –5.542***

Nonparametric Tests

Rank Z –0.5183 –2.213**
Gen. Rank T –0.3019 –4.08***
Gen. Rank Test Z –0.3309 –4.028***
Gen. Sign Z 0.656 –2.834***

Note: * significant at 10%; ** significant at 5%; *** significant at 1%.

Table 6. Results of grouping the announcements by the callable feature (source: own design)

Group Callable Not Callable

CAAR Value –0.003 –0.0093

Parametric Tests

Patell –0.693 –1.718 **
Csect –0.661 –1.766**
StdCSect –0.987 –1.544*
Adj. Patell –0.706 –1.525*
Adj. StdCSec –1.249 –1.153
Skewness Corrected –0.627 –1.997**
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Group Callable Not Callable

Nonparametric Tests

Rank Z –0.22 –1.642*
Gen. Rank T –0.961 –1.011
Gen. Rank Test Z –0.912 –1.168
Gen. Sign Z –0.287 –0.664

Note: * significant at 10%; ** significant at 5%; *** significant at 1%.

The overall results (Table 2), grouping by single/multiple announcements per day (Ta-
ble 4) and grouping by callability (Table 6) show negative CAARs which are between ap-
prox. –1% and 0. This implies that even though the market effects of the events are lower 
than normal, small and negative CAAR do not necessarily mean that investors perceive 
the events as failures, but as rather not fulfilling their potential. In contrast to the above, 
Table 5 shows large negative CAAR (~2%) for issuances before July 2018, which is a more 
clear-cut indication of non-performance, and non-statistically significant returns after July 
2018 which represents a sign of market efficiency and normalisation. Table 6 shows that 
callable sustainability bonds present non-significant abnormal returns and statistically 
significant negative returns for non-callable bonds. These findings are consistent to what 
others such as Kish and Livingston (1993), Nayar and Stock (2008) and Kish (1997) find 
for conventional bonds. 

Figure 1 shows in a clearer manner the results of the event study for the grouped events, 
differentiating between statistically significant and non-significant findings. Overall, it’s 

End of Table 6

Figure 1. Event study results summary
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worth mentioning that the results of the event studies may be viewed in a vacuum in the 
sense that these only rely on the existence of the issuance of sustainability bonds. A more 
contextualized approach may be illustrated via a subsequent regression. 

3.2. The drivers of the wealth effects

One hypothesized that the social disclosure score is of highest relevance compared to the 
governance and environmental disclosure scores when it comes to the market’s response to 
sustainability bond issuances. Additionally, one suggests that a clear definition of sustain-
ability bonds, the existence of specific guidelines and, in other words, a higher degree of 
standardization, impact positively the investors’ reactions to announcements of sustainabil-
ity bond issues. The milestone that one referred to is June 2018, the moment when ICMA 
published The Sustainability Bond Guidelines (SBG). The results of the linear regression 
indicate that these two hypotheses should not be accepted. As in Hagendorff et al. (2013), 
one computes cluster-robust standard errors and one treats each issuing firm as a cluster. 

Table 7 presents the results of regressions on the announcement period returns 
(CAR[−3;+3]). Model (G) is the final model. The amount issued enters the model with a 
positive coefficient, which is significant at 1% (as found also by other studies such as Bachelet 
et al. 2019). Similarly, the financial performance of the issuer measured through “Return on 
Assets” enters the model with a positive and significant coefficient, as in the studies of Wang 
et al. (2020) and Flammer (2020).

It also shows that if the bond is callable, CARs decrease compared to the situation when 
the bond’s issuance excludes such an option. The explanation might be that if the bond is 
callable, investors might think there is a risk that the environmental and social project is not 
brought to a good end. If the bond is issued after the publication in June 2018 of ICMA’s 
Sustainability Bond Guidelines, CAR is higher compared to an issuance before June 2018. 
Relevant appears to be also if the bond was announced together with other bonds on the 
same day by the same issuer or if there were announcements on different days for each bond. 
The cumulated abnormal returns decrease in case of multiple events in a day compared to 
single events in a day.

The Environmental Disclosure Score and the Governance Disclosure Score do not enter 
the model with a statistically significant coefficient (see Model (A)). This suggests that these 
components do not belong to the drivers of wealth effects when announcing the issue of 
sustainability bonds. The only disclosure score with an impact is the Social Disclosure Score, 
as initially hypothesized. The size of the issuer measured by total assets, the sustainable de-
velopment status of the country where the issuer is based and the sector to which the issuer 
belongs do not enter the model (see the different models with different specifications as in 
Table 7). 

As a robustness check, one extracted a random sample and re-ran the regression (see 
Model (H)) according to the final Model (G). Additionally, one fitted a mixed model by using 
restricted maximum likelihood (REML), whereas the group variable is the unique identifier 
of each bond issuer (see Model (I)). The denominator-degrees-of-freedom (DDF) adjustment 
Kenward–Roger was employed. The results of both Model (H) and (I) are consistent with the 
ones in the final Model (G) (see Table 8).
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Table 8. Alternative regressions on abnormal issuer announcement returns (source: own design)

Variables Model (H) Model (I)

AMISS_LOG 0.0211176*** (3.27) 0.0201913*** (3.04)
CALLABLE –0.0252948*** (–3.31) –0.0259700*** (–3.08)
SGEVD –0.0257195*** (–4.83) –0.0266219*** (–2.99)
ROA 0.0013103** (2.30) 0.0014409** (2.34)
SOCDISC 0.0005054** (2.47) 0.0005955** (2.55)
AFTER_2018 0.0195458*** (3.51) 0.0205843** (2.41)
INTERCEPT –0.2134937*** (–4.12) –0.2096948*** (–3.76)
Observations 37 44
Root MSE 0.02104
R-squared 39.73%

Note: * significant at 10%; ** significant at 5%; *** significant at 1%.

Another robustness check was to run quantile regressions, whose results are presented 
in Table 9. The coefficients are generally significant and consistent with those estimated 
when running linear regression with cluster robust standard errors described above. 

Tables 10 and 11 present the results of the Somers’ d test between social transparency 
and stock market performance on one side, and the proxy for the market-enhanced transpar-
ency and the shareholders’ wealth (Laerd Statistics, 2017). Both correlations are statistically 
significant and moderately positive.

Figure 2 highlights in a synthetic manner how wealth drivers are distributed according 
to their statistical significance and main characteristics considered within the regression.

Conclusions 

The sample-wide short-term results point, on average, to small and negative stock valuation 
effects for the selected companies. It was found that, similarly to green bonds, sustainability 
bonds issuance could also signal a degree of insecurity concerning the profitability prospects. 
The negative reaction is not a standalone unequivocal evidence of poor, albeit small, market 
performance as a consequence of issuing sustainability bonds. On average, the findings seem 
to suggest that this reaction is anticipatory, being prevalent, especially in the days right before 
announcements. These results do not necessarily have any significance for current issuers 
given that a more in-depth analysis revealed that after July 2018, when ICMA published The 
Sustainability Bond Guidelines, cumulative average abnormal returns were not statistically 
significant, meaning that the market reaction was normalized. In this respect, the study did 
find strong significant and low abnormal returns before this date, which is an indication of 
its influence over the entire sample of events.  

The results align with the literature for the general case of positive CSR events an-
nouncements, and for the case of sustainable bond issuances. As for the case of green 
bonds, the sustainability bond issues could also signal a certain degree of insecurity 
concerning the profitability prospects resulting from operational and capital outflows. 
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Table 10. Social transparency – shareholders’ performance association (source: own design)

Independent variable: NSOCIAL_4 Coef. Jackknife Std. Err. z P > z

Dependent variable: NCAR_4 0.299 0.141 2.12 0.034

Table 11. Market enhanced transparency – shareholders’ performance association (source: own design)

Independent variable: AFTER_2018 Coef. Jackknife Std. Err. z P > z

Dependent variable: NCAR_4 0.500 0.178 2.81 0.005

Figure 2. Drivers of wealth effects results summary
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The stock markets’ negative response to sustainability bonds issuance announcements is 
alleviated when the companies issue higher amounts, exhibit higher transparency on dis-
closing information about their social activities, and display higher profitability relative to 
its total assets. Further, the negative reaction is also relieved based on the moment of issu-
ance (i.e., after the release of the sustainability bonds guide) reflecting the importance of 
regulations, guidance, or policies for expounding whether a certain product is sustainable.

These findings should be encouraging for issuers and investors, since it shows that 
the market currently retains a degree of fairness which is arguably more beneficial in 
certain instances than positive abnormal reactions. The implication of these results is far-
reaching in the sense that it provides some evidence that investors tend to appreciate the 
standardization suggested by the ICMA Guidelines, allowing the fundamentals to play a 
more prominent role than events. Sustainability bonds present a similar pattern compared 
to other types of bonds in the sense that non-callable sustainability bonds show small and 
negative CAARs but callable sustainability bonds show no signs of statistically significant 
abnormality. Evidence such as this can push sustainability bonds as an established instru-
ment in the eyes of investors due to their similar expectation pattern compared to the 
bond general market.
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Looking at the issue in more detail, several characteristics related to the bond, the is-
suing firms, and the market tend to exert distinct influences on the value effects linked to 
sustainability bonds issuance. Specifically, the size of the bond issue, whether the bond is 
callable or not, the announcement of the issue as a single event in a day, the company’s 
Return on Assets, the firm’s social disclosure score, and the issuance of the bond prior or 
after June 2018 are statistically significant factors. The univariate research also confirms 
the hypothesis that the social component makes a significant positive difference, and that 
these transparency practices truly contribute to shareholders’ value creation. This evidence 
could offer investors a concrete set of factors that are worth evaluating and ranking within 
their investment strategy in sustainability bonds. 

More in depth, the market reaction to the issuance of sustainability bonds seems to 
be alleviated for issuers with a more efficient management when employing the firm’s 
total assets, for those implementing higher amount transactions and for companies that 
are better or more visible when disclosing their social behavior. This last result seems to 
ascertain that companies with a superior disclosure behavior on their social performances 
can attract more investors. While environmental and governance behaviors should also be 
scrutinized by investors, the results imply that the social ones might differentiate among 
these transactions which are mixed-cause (environmental and social). Moreover, it is 
plausible that this propensity will intensify as social causes are currently experiencing 
an upsurge. The research confirms that more efforts to standardize innovative products 
will enhance the desired transparency in implementing sustainability causes and further 
attract investors.

These conclusions provide relevant evidence for issuers that profitability and social 
disclosure scores are relevant indicators that drive the performance of issued sustainability 
bonds. This evidence should lead to a common management framework of both financial 
fundamentals and social performance prior to the issuance of sustainability bonds. As in-
vestors look favorably upon the aforementioned elements, it’s also worth highlighting that 
even though environmental and governance disclosure scores are not significantly impact-
ing sustainability bonds performance, these factors should be revisited at some point in the 
future as more data becomes available. 

New trends in financial management stress the importance of considering social and 
environmental factors. The findings of this paper support these new business models by 
empirically proving that proper disclosure of social elements is directly impacting the 
performance of sustainability bonds.

Although this paper has an outlook on several wealth driver factors relevant for bonds 
(some bonds characteristics, some issuer characteristics, and some business environment 
characteristics), further research may be performed to expand the array of factors in these 
three categories. This would lead to a more exhaustive perspective on the performance of 
sustainability bonds which would help bridge the know-how gap between bonds, in gen-
eral, and green bonds and sustainability bonds, in particular. Additionally, a further lateral 
expansion is possible as more types of characteristics become better represented in studies 
regarding green bonds. Potential new evidence regarding the performance of green bonds 
should be subsequently investigated in the context of sustainability bonds. 
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The limitations of this paper reside in the limited research performed so far in the 
field of sustainability bonds. In this respect, the wealth drivers were selected as per the 
common practice used for the research of green bonds or bonds, in general. This tunnel 
vision approach might ignore some wealth factors that are relevant specifically for sustain-
ability bonds but not for any other kind of bonds. An interesting future perspective for this 
research is to monitor whether or not the considered characteristics will maintain their 
statistical significance in time (some characteristics may become statistically significant 
while other might lose this property) and investigate the drift/ convergence of sustainability 
bonds compared to green bonds (or other types of bonds, like the social or sustainability-
linked bonds.) but also start looking at sustainability as a standalone instrument using the 
present research as a ground level.  
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