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Abstract 
 
This thesis examines how the stock market responses to the announcement of green bond 

issuance and compares the different stock market reactions to the announcement of green bond 

issuance and the announcement of regular bond issuance through event study using stock return 

data. In addition, this thesis investigates the relation between the issuance of green bond and 

firm value as well as the association between the issuance of green bond and profitability using 

firm-level data from 2013 to 2018. We find that the stock market does not have a significant 

and positive reaction to the announcement of green bond issuance, and the difference of market 

response to the announcement of green bond issuance and regular bond issuance is insignificant, 

implying that the stock market does not seem to value green bond more than regular bond 

around the announcement. Using multivariate regressions, we further find that there is a positive 

and significant relation between the first issuance of green bond and firm value in the long run, 

indicating that firms’ conversion from a regular firm to a green one is valued. However, results 

do not indicate any significant association between first issuance of green bond and profitability. 
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1. Introduction 

Environmental issues affect business. Firms in the modern business context suffer largely from 

the depletion of natural resources (e.g., the scarcity of water and the diminution of fossil fuels) 

and climate change. How do firms continue to expand in the business market and meanwhile 

mitigate risks posed by environmental issues? With the signing of the Paris Agreement1, firms 

are expected to contribute more to reducing carbon emission and protecting environment. In 

order to drive a transition to a low carbon economy, firms are incentivized to launch 

environmental projects such as large-scale renewable energy projects (Ng and Tao, 2016). 

However, firms might find there is a financing gap for long-term environmental projects (Ng 

and Tao, 2016). Accordingly, the green bond has emerged as an alternative for financing. As 

the green bond is a new financial instrument, firms have limited knowledge of it. This thesis is 

aimed to shed light on green bond from the firm’s perspective and provide valuable insights for 

firms. More specifically, this thesis intends to investigate the relation between green bond 

issuance and firm value as well as the association between green bond issuance and profitability.  

 

Before further analysis, we first introduce the definition of green bond. In fact, the definition 

of green bond has remained ambiguous because researchers and market participants did not 

come to a consensus (Wood and Grace, 2011). Some of the green bonds were self-labeled by 

issuers and have been authorized a “green” certificate by a third-party. Others, though not 

labeled “green”, financed projects that greatly contributed to reducing pollutants and fighting 

global warming. According to the World Bank2, a green bond is a debt security that is issued 

to raise capital specifically to support climate-related or environmental projects. Green Bond 

Principles3 provides a more explicit definition of green bond as follows.  

 

“Green bonds are any type of bond instrument where the proceeds will be 

exclusively applied to finance or re-finance, in part or in full, new and/or existing 

eligible Green Projects…” 

                                                
1 The Paris Agreement. https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement. 
2 What are green bonds? http://documents.worldbank.org/curated/en/400251468187810398/pdf/99662-
REVISED-WB-Green-Bond-Box393208B-PUBLIC.pdf. 
3 Green Bond Principles (GBP) is set by International Capital Market Association. It is the voluntary process 
guidelines that recommends transparent disclosure and promotes integrity in the development of green bond 
market. Firms can choose to comply with GBP when they issue green bonds. 
https://www.icmagroup.org/assets/documents/Regulatory/Green-Bonds/June-2018/Green-Bond-Principles---
June-2018-140618-WEB.pdf 
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Green Bond Principles not only provide a clear definition of Green Bonds, but also explicitly 

recognize several broad categories of eligibility for Green Projects, which contribute to 

environmental objectives such as renewable energy, energy efficiency, pollution prevention and 

control, and other environmental-related projects4. According to the definition of green bond, 

it is clear that green bond possesses both bond characteristics and inherent environmental 

influences. The only big difference between green bond and regular bond is that the proceeds 

of green bond must be exclusively used to support green projects. Thanks to the green nature 

of green bond, firms tend to perceive green bond as an opportunity to signal commitments to 

stakeholders such as policymakers, because political interest in protecting the environment is 

essential to develop institutional market (Wood and Grace, 2011).  

 

Green bond market has been experiencing expansion since the first green bond was issued by 

the European Investment Bank in 2007. The global market size of green bond is estimated to 

reach $167.6bn in 20185. Figure 1 shows the recent growth in this market from 2014 to 2018. 

The figure presents the upward trend in green bond issuance and illustrates the proportion of 

total global issuance each region accounts for.  As shown in figure 1, Europe is at the forefront 

of green bond issuance among the international participants in the global green bond market, 

with $190bn of issuance since 2007. Figure 2 presents the breakdown of the use of proceeds 

for 2018 for all green bonds issued during that year. More than half of green bond proceeds are 

invested in projects with respect to energy. Investments in green buildings and transportation 

account for 13% and 11% respectively of all capital raised. In short, the global market for green 

bonds continues to expand in recent years and the proceeds are used for energy, green building, 

transportation, and other green projects. 

 

                                                
4 Green Bond Principles (GBP). https://www.icmagroup.org/green-social-and-sustainability-bonds/green-bond-
principles-gbp/ 
5 Climate Bonds Initiative: https://www.climatebonds.net/ 
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Figure.1 Growth in global green bond market. Source: Climate Bonds Initiative 

 

 

 
 

Figure 2. the breakdown of the Green bond proceeds for 2018. Source: Climate Bonds Initiative 
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With the expansion of green bond market, an increasing number of researchers start to study on 

this new topic at the bond level and figure out both advantages and disadvantages of green bond. 

Green bond has the benefit of diversification as a result of its intrinsic bond characteristics. 

Specifically, as green bond is itself a debt instrument, investing green bonds would bring 

bondholders the diversification effect on the overall portfolio risk. Large institutions such as 

pension funds and insurance companies are inclined to incorporate green financial instruments 

into their portfolios, as green bonds to some extent can help them hedge the negative economic 

impact brought by climate change challenge (Kochetygova and Jauhari, 2014). Its effect of 

hedging climate-related risk largely comes from its green nature, which makes itself 

distinguished from regular bond.  

  

However, there are many skeptical voices questioning whether bondholders truly benefit from 

green bonds. Several studies have focused on green bonds’ effect on bond yield, and most of 

them find negative results. Karpf and Mandel (2017) studies exclusively in the U.S. municipal 

bonds market and find that green bonds were penalized by the market, compared with 

corresponding regular bonds. Zerbib and Oliver (2019) find a similar result by investigating 

global dataset of all kinds of green bonds. Their empirical evidence shows that green bonds 

deliver a premium of negative 2 basis points by shouldering corresponding social responsibility 

than conventional bonds did. The main determinants of this negative premium are the rating 

and issuer type. That is, financial and lower-rated bonds tend to result in more pronounced 

negative premia in this study (Zerbib and Oliver, 2019). 

 

Previous research provides an understanding of green bond characteristics and the return of 

green bonds from debtholders’ perspective. However, the understanding of green bond from 

firms’ angle is limited. This thesis contributes to filling this research gap by answering the 

following research question: 

 

What is the association between issuing corporate green bonds and firm value as 

well as the relationship between corporate green bond issuance and firm 

performance? 

 

To answer this research question, a sample consisting of 38 European listed firms with 75 

corporate green bonds is constructed, which serves as a treatment group. Another sample 

comprised of 23 firms with 73 regular bonds serves as a control group. Event studies are 
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performed on both the treatment group and control group to examine how stock market 

responses to the announcement of green bonds issuance and the announcement of regular bonds 

issuance. The results are used to make a comparison to assess whether stock market reacts 

differently to the announcement of green bonds issuance and the announcement of regular 

bonds issuance. We also test whether there is a different stock market response to the 

announcement of first-time issuance of green bonds and the announcement of non-first-time 

issuance of green bonds. Furthermore, multivariate regression models are run to discover 

whether the first issuance of green bond is significantly correlated with Tobin’s Q and Return 

on Assets in the long run. 

 

The results of event studies suggest that the stock market does not have a significant response 

shortly after the announcement of corporate green bonds issuance. Moreover, the stock market 

treats the announcement of corporate green bonds issuance and the announcement of corporate 

regular bonds issuance in the same way, implying that the market seems not to value the green 

nature of corporate green bonds. In addition, the market does not show significant responses to 

either the announcement of first-time corporate green bonds issuance or the announcement of 

non-first-time corporate green bonds issuance. With respect to multivariate regressions, the 

results indicate that the first issuance of corporate green bonds is positively correlated with firm 

value in the long run. However, when examining the association between the first issuance of 

green bonds and firm profitability, results do not support any significant association.  

 

To conclude, the stock market does not give a significant and immediate response when the 

firms show their commitment to being greener. However, the efforts to engage in green projects 

is positively associated with firm value in the long run.  

 

The remainder of the paper is structured as follows. Section 2 presents a literature review on 

stakeholder theory, ESG, CSR, and environmental management in specific. Hypotheses are also 

presented in Section 2. Section 3 contains research design, the methodology framework that 

describes how the study is conducted, and how the sample is constructed. A matching approach 

is introduced in this Section too. Section 4 presents the empirical results of event studies and 

the results of multivariate regression models. The last Section consists of conclusions, 

discussion, contribution, and limitation. 
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2. Related Literature and Hypotheses 

In this section, we firstly introduce the Stakeholder Theory, describing how it evolves from the 

early 1980s to today. The concepts of CSR and ESG follow, with the wide debate on whether 

incorporating CSG/ESG into business core strategy is value enhancing or value destroying. 

After that, we introduce environmental management, which is seen as one segment within CSR 

theory. We introduce it separately because it is highly relevant, serving as a bridge across 

stakeholder theory, CSR/ESG and green bonds literature. Lastly, hypothesis (1)� (2) and (3) 

are introduced, based on the findings of prior literature. 

 

2.1. Stakeholder Theory 

Stakeholder theory emerged in the 1980s, attributing to the work of Freeman (2010). The 

publication of Strategic Management - A Stakeholder Approach shed light on a new conceptual 

framework that was a response to the concerns of managers who were exposed to the business 

risks caused by environmental changes in the business world of the 1980s (Freeman, McVea, 

2001). In his book, Freeman gives a broad definition of stakeholders, which is “any group or 

individual who is affected by or can affect the achievement of an organization’s objectives” 

(Freeman, 2010). According to the definition, the scope of qualified stakeholders is far beyond 

the traditional concept, varying from shareholders, bondholders to employees, customers, 

suppliers, and social organizations. In addition, in this definition the basis of the stake can be 

unidirectional or bidirectional (Mitchell et al., 1997). That is, the relationship between 

corporations and stakeholders is comprehensive and varied. One application of the stakeholder 

approach is to manage the relationship between entities and different stakeholders, with the aim 

to achieve long-term growth (Freeman and McVea, 2001). Based on the theoretical framework, 

Mitchell, Agle and Wood (1997) develop a descriptive model of stakeholder identification and 

salience, which allows managers to identify and prioritize stakeholders. In their model, they 

define three stakeholder attributes - power, legitimacy and urgency - as the determinants to the 

degree to which managers give priority to the needs of various stakeholders. Due to the 

tremendous environment turbulence and continuous climate change, more potential 

stakeholders have to be involved and the solutions to environmental problems could become 

one of the most urgent demands of external stakeholders. Given the objective of green bonds is 

to finance green projects related to environmental issues (e.g. renewable energy and low-carbon 

technology projects), green bonds concern a broader stakeholder base. 
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2.2. CSR/ESG 

The concepts of CSR and ESG share the proposition that corporations have social responsibility. 

Bowen (1953) defines social responsibility as the obligations of businessmen to pursue those 

policies, to make those decisions, or to follow those lines of action which are desirable in terms 

of the objectives and values of our society. More specifically, social responsibility consists of 

economic, legal ethical and discretionary initiatives aimed at fulfilling stakeholder expectations 

(Carroll, 1979). CSR is defined as “a corporate status and activities with respect to its perceived 

societal or, at least, stakeholder obligations” (Brown and Dacin, 1997). ESG, which stands for 

“Environmental, Social and Governance”, is a set of criteria to evaluate firms’ non-financial 

performance. According to the definition of these two concepts, CSR and ESG are interrelated 

and overlap with each other. There is much literature that study the effect of CSR/ESG on firms’ 

performance based on accounting indicators or market indicators. Most of the literature shares 

the proposition that CSR/ESG affects corporate financial performance or firm value. The debate 

is concerning whether CSR/ESG is value-enhanced or value-reducing (Preston and O'bannon, 

1997).  

  

2.2.1. CSR/ESG as shareholder value enhancing strategy 

There are several studies also showing that improved CSR/ESG performance contributes to 

value enhancement. The advocates claim that meeting the needs of various corporate 

stakeholders will ultimately lead to favorable financial performance through a set of mechanism 

including enhancing corporate reputation and reducing costs and risks (Preston and O'bannon, 

1997). Gillan et al. (2010) find that ESG is a crucial driver for firm value and corporate long-

term growth. El Ghoul et al. (2011) examine the effect of CSR on the cost of capital and show 

that improved CSR performance can enhance firm value by reducing cost of capital. Luo and 

Bhattacharya (2006) demonstrate that superior CSR performance helps build a satisfied 

customer base and that customer satisfaction partially mediates the market value. There are 

several empirical studies that examine the relationship between improved CSR/ESG 

performance and corporate financial performance and report a positive result. Friede, Busch 

and Bassen (2015) show that investing in ESG could continuously improve the corporate 

financial performance. Dowell, Hart and Yeung (2000) and Konar, Cohen (2001) provide 

evidence that CSR has a positive impact on corporate financial performance. A meta-analysis 

of 52 studies was conducted by Orlitzky, Schmidt and Rynes, (2003), showing evidence that 

corporate social performance seems to be highly correlated with accounting-based measures of 

corporate financial performance. 
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2.2.2. CSR/ESG as shareholder value reducing strategy 

However, not all studies conclude that CSR/ESG enhance shareholder value. Opponents claim 

that social performance is independent from business operations and social accomplishments 

involve financial costs. Thus, socially responsible activities may have negative impact on 

corporate financial performance (Preston and O'bannon, 1997). Ng, Rezaee (2015) report that 

ESG is negatively correlated with cost of equity and thus fails to create shareholder value. In 

terms of CSR, Friedman (2007) asserts that the one and only one social responsibility of 

business is to increase its profits. He argues, in his published article, that the application of CSR 

imposes taxation on shareholders, and thus destroys shareholder value. When implementing 

CSR, the executive acts in the name of civil servant rather than an agent, weakening the 

objective of corporation which is to maximize the shareholder returns. The trade-off between 

CSR investments and profitability has been empirically examined. Mittal, Sinha and Singh 

(2008) report a negative relationship between CSR and corporate financial performance. Nollet, 

Filis and Mitrokostas (2016) suggest that there is a U-shaped relationship between CSR 

performance and accounting-based CFP rather than a linear relationship, indicating that CSR 

investments is not always value-enhancing. The corporations financially benefit from CSR 

investment only after a certain threshold amount of investments and achievements regarding 

CSR have been made (Nollet, Filis and Mitrokostas, 2016). Barnea and Rubin (2010) argue that 

senior managers are incentivized to over-invest in CSR in order to achieve their own reputation, 

causing a misallocation of valuable resources. As such, higher CSR investments would become 

a costly burden on shareholders and thus reduce shareholder value.  

 

These prior studies suffer from several problems, including the omission of key variables in the 

regression model and the fact that some scholars use data from developed countries while others 

construct data from developing countries. Although there is not a conclusive result of the exact 

shape of relationship between CSR/ESG and financial performance, a certain consensus seems 

to be reached that increasing number of corporations are striving to improve social performance 

and it is reasonable (Brooks and Oikonomou, 2018). 

 

2.3. Environment Management 

Aforementioned theories suggest that business strategy must consider the environmental impact 

of manufacturing process and products, environmental regulation, and initiatives undertaken in 
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environmental management and technology (Klassen and McLaughlin, 1996). Environment 

management thus plays a pivotal role in the corporate core business strategy, with the focus to 

prevent adverse environmental effects and improve environmental performance (Gupta, 1995).  

  

The linkage between environmental management and financial performance/firm value has 

been extensively discussed. There is sufficient evidence showing that positive environmental 

performance is rewarded in the market, as environmental events are considered as an important 

public signal of a firm’s cumulative performance and positioning for future (Klassen and 

McLaughlin, 1996). The market tends to react positively to strong environmental performance 

while reacting adversely to negative environmental performance (Klassen and McLaughlin, 

1996). Carbon-efficient firms tend to outperform in terms of financial characteristics (Soh 

Young In et al., 2018) and achieve better communication between insiders and external 

stakeholders (Jo and Harjoto, 2012). Firms which implement eco-efficient business strategies 

tend to achieve reduced costs and increased profits and have higher market value than their 

peers that do not adopt eco-efficient business strategies (Sinkin et al., 2008). King and Lenox 

(2001) find evidence of an association between lower pollution and higher financial valuation. 

Konar and Cohen (2001) report a negative linkage between the legal emission of toxic 

chemicals and the market value of corporations; A $34 million increase in market value. Firms’ 

environmental performance, therefore, is one factor that drives firm value (Jiao, 2010). 

 

2.4. Green bonds 

Although the research in green bond field is limited, there are already some papers examining 

the effect of green bonds on firm value. Some of them find that stock market has a negative 

response to the announcement of issuing corporate green bonds (Roslen, Yee and Ibrahim, 2017) 

while others figure out an opposite result (Flammer, 2018). Flammer (2018) points out that the 

corporate green bonds not only improve companies’ environmental footprint, but also 

contribute to financial performance. Tang and Zhang (2018) report that issuing green bonds 

will help firms increase their stock liquidity, and thus benefit the shareholder value. 

 

2.5. Hypotheses 

This paper empirically investigates the relationship between issuing corporate green bonds and 

firm value as well as the association between issuing corporate green bonds and profitability. 

Given the green nature of corporate green bond, it is regarded as a financial tool for 
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environmental management and signifies the firm’s conversion from a regular to a “green” firm. 

In light of aforementioned literature, corporate green bond can be considered positively 

correlated with firm value and firm performance. 

 

Firstly, in a way, green bond can be seen as a marketing tool that firms use to propagate 

themselves for a better public image and reputation. Grullon, Kanatas, and Westion (2004) have 

concluded in their study that firms who spend more capital expenditure on advertisements will 

find a larger ownership breadth for the post advertisement effects. They find evidence that 

advertising expenses have a negative relationship with bid-ask spreads, suggesting that firms 

can increase their market visibility among capital investors by reducing the problems from 

information asymmetry. Another advertisement effect is that issuing green bonds help 

companies communicate their sustainability strategy to the public, for a better reputation, public 

image and also for a pleasant living environment (Shishlov et al., 2016). For instance, Apple 

issued its first green-labeled bond in February 2016, conveying the message that they utilize 

green investments in renewable energy. Apple cited Paris Climate Agreement as a principal 

reason to make this move6. Therefore, green bond market appears to be identified by firms as a 

way to fulfill their commitments and pledges that are made in Paris Climate Agreement.  

 

However, there are also concerns coming out regarding this advertisement effect brought by 

issuing green-labeled bonds. Although green bond is very novel and attractive, it is much less 

regulated by governments and authorities, compared with conventional bonds. International 

Capital Market Association has published a guideline called Green Bond Principles, which aims 

to provide key aspects and general framework and rules for the process of issuing green bonds. 

But these rules are wholly voluntary, indicating that some regular bonds can be falsely labeled 

as green bonds (Barclays, 2015). Some companies may promote their products or services with 

the environmentally-friendly perception, in a word, “greenwashing” the public. In the green 

bond market, greenwashing refers to the bond proceeds that are allocated to assets with little or 

no environmental value, which shakes market confidence (Bartels et al. 2015; Whiley 2017). 

As such, companies can camouflage their regular bonds and deceive the market. Therefore, the 

flexibility and freedom to define green bonds may bring legal risk, credit risk, default risk, and 

reputation risk to investors and market survival (Shishlov et al., 2016). 

 

                                                
6 Reuters reported that “Apple Issues $1.5 Billion in Green Bonds in First Sale.”  in 2016.  
https://www.reuters.com/article/us-apple-greenbonds-idUSKCN0VQ2K2 
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Secondly, researchers have conducted a wide range of research regarding the influence of 

corporate sustainability and environmental effects on shareholder value and reached positive 

conclusions. In the short term, issuing green bonds facilitates the trading activity of stocks, 

largely boosting the exposure and increasing stock liquidity. This phenomenon mainly results 

from two reasons. One reason is that, considered as a measure for realizing sustainability, the 

issuance of green bonds indicates that firms are striving to be more socially responsible, which 

can be a bright signal for market participants to step in (Malik, 2015). Another reason is that, 

institutional investors’ attention tends to be driven by the announcement of green bond issuance, 

which signals a positive behavior of fulfilling commitments. Azi Ben-Rephael, Da and D. 

Israelsen (2017) recently found evidence of post earning drift driven by abnormal institutional 

investors using news searching and news reading activity for specific stocks on Bloomberg 

terminals. Contrasting institutional attention with retail attention from Google searching, they 

found that institutional investors respond more quickly because of paying insufficient attention 

to the new contents. Moreover, investment analysts tend to produce more optimistic 

recommendations than before for firms with frequent news announcement (Ben-Rephael et al., 

2017) and higher CSR scores due to the stakeholder mindset shift (Ioannou and Serafeim, 2015). 

These recommendations lead retail investors, which result in further price adjustments. 

Similarly, Klassen and McLaughlin (1996) studied the relationship between environment 

management and financial performance of the firm. Specifically, they found that positive 

environmental news would lead to positive stock reaction, highlighting the environmental 

benefits brought to the society. Therefore, financial market is more likely to have a positive 

reaction to firm’s socially responsible acts (e.g. green bond issuance).  

 

In the long term, the study of Tsoutsoura (2004) show a statistically significant and positive 

relationship between corporate social responsibility and financial performance by examining 

ROA, ROE and ROS. Derwall et al. (2004) also finds empirical evidence that including 

environment criteria is very conductive to firm value. These findings can partly explain why 

institutional investors with long-term outlook such as insurance companies and pension funds 

are increasingly willing to hold green bonds that can mitigate long-term environmental-related 

risks. Reboredo (2018) elaborates in his study that, due to the price spillover effect from 

conventional fixed-income markets, green bonds have negligible diversification effect benefits 

for investors in the corporate and treasury markets, suggesting that green bonds can be perfect 

substitutes for other fixed-income instruments. He also found that green bond market weakly 

co-moves with stock and energy commodity markets, indicating that price oscillations in these 
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markets do not affect green bonds and green bonds indeed have sizable diversification benefits 

for investors in stock and energy markets. Additionally, green bond for institutional investors 

is an opportunity to signal commitments to stakeholders who have political pressure and 

political engagement, since political interest in protecting environment is essential to develop 

institutional market (Wood and Grace, 2011). Hence overall, green bonds will undoubtedly 

bring pronounced reputation for both investors and shareholders in the long run.  

  

Thirdly, a positive relationship between corporate social performance and cost of equity capital 

has been found. Specifically, firms with better CSP (Dhaliwal et al., 2011) or lower 

environmental impact (Sharfman and Fernando, 2008) would be more likely to have lower cost 

of equity. Similarly, in the debt market, study also shows that it is more convenience for 

organizations to issue green bonds than regular due to lower cost of debt (Gianfrate and Peri, 

2019). The research of Gianfrate and Peri (2019), with limited range of European green bonds, 

also indicates that issuers paid lower returns than they did for regular bonds, ceteris paribus. 

Even though issuing green labeled bonds cost additional fees due to extra certifying, credit 

rating, monitoring and reporting on green bonds’ proceeds, the magnitude of savings for issuers 

(in terms of paying interests) still exceeds their additional costs by 12-17 basis points. That 

appears to be the consequence of strong demand from institutional investors who are willing to 

fund green projects and assist in solving environmental related issues which will be threat to 

the long-term environment growth. The same result has been found in the United States. Bauer 

and Hann (2010) analyzed environmental information on 582 U.S. public corporations, they 

conclude that although environmental concerns are associated with a higher cost of debt 

financing and lower credit ratings, proactive environmental practices are associated with a 

lower cost of debt. Additionally, green bond also brings tax and policy-inclined benefits 

(Climate Bonds Initiative) that help decrease cost of debt. For example, the issuance of green 

bonds for financing of wind projects in Brazil is tax-exempt. U.S. federal government directly 

provides cash rebates to subsidize the green bonds that are in line with Clean Renewable Energy 

Bonds (CREBs) and Qualified Energy Conservation Bonds (QECBs) program.   

 

In essence, previous literature has suggested that there is a significant association between CSR 

implements and firm valve/profitability. As green bond issuance is seen as the firm’s effort to 

engage in green activities, it is interesting to figure out whether there is a significant relation 

between corporate green bond issuance and firm value/profitability. Hypothesis (1), hypothesis 

(2) and hypothesis (3) are formulated respectively.  
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Hypothesis (1): There is a significant and positive stock market reaction around the 

announcement of green bond issuance.  

 

Hypothesis (2): There is a significant association between the issuing corporate green bond and 

firm value. 

 

Hypothesis (3): There is a significant association between corporate green bond issuance and 

profitability. 

 

3. Methodology 
In this section, the research design is presented in Section 3.1. In Section 3.2 to 3.4, we describe 

how data is extracted and how the treatment group and control group are constructed. Section 

3.5 presents the procedures of event studies in detail. Section 3.6 presents the regression models 

including explanations of all variables and regression diagnostics.  

 

3.1. Research design 

Considering that this paper aims to study the association between corporate green bond issuance 

and firm value/profitability, it is appropriate to perform event study and multivariate regression 

analysis with the controlling of firm fixed effects. There are two groups, one consisting of firms 

that only issued corporate green bonds while the other consisting of firms that only issued 

regular bonds. Event studies are performed on both green bond group and regular bond group 

to assess the market responses to the announcement of bond issuance and compare the 

difference of market reaction between two groups. Multivariate regression is applied to further 

investigate the association between issuing corporate green bonds and firm value as well as the 

relationship between corporate green bond issuance and profitability. 

 

3.2. Data sources 

This thesis uses data from firms that are listed on regulated stock exchanges in Europe. Data is 

mainly obtained from three databases, Climate Bonds Initiative (CBI), Eikon of Thomson 

Reuters and Compustat Global. For the information that is not included in these databases, such 

as several bonds’ announcement dates, we manually search on the firms’ official websites. 

Specifically, all green bond data are from CBI, which is the most reliable and authoritative 
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source that provides worldwide green bond information. Because all green bonds included in 

CBI database are in line with the standards of Green Bond Principles and have been screened 

by CBI’s green bond database, the concern of using falsely labeled green bonds is mitigated in 

our study. Datasets including closing stock price, the announcement date of issuing a new bond, 

local index of each country7, and firm characteristics that are used to match the control group 

are from Eikon. The accounting data which are used to calculate Return on Assets, Tobin’s Q 

and other financial indicators (e.g., leverage and sales growth) are obtained from Compustat 

Global. Compustat contains very detailed financial information of each firm.  

 

 
 
3.3. Sample construction 

In order to conduct our research, all bonds that are classified as asset-backed security and from 

financial corporations are excluded, because ABS has completely different debt structure from 

conventional bond. Financial corporate green bonds invest in “green loans” instead of green 

projects and have different structures of financial statements. Then, we screen all green bonds 

that are issued by European companies, for the purpose that we consider it more reasonable to 

study a particular region to mitigate the volatility caused by economic and regulatory issues. 

We further restrict the range to green bonds that are issued by public companies because their 

data is more transparent and accessible. We excluded green bonds from private companies 

because their data are not disclosed. However, we did manage to keep the private companies 

whose parent companies are publicly traded firms as any important affairs that happen to these 

firms should affect the stock price and financial performance of their parents. We also removed 

one of the duplicated bonds that are announced at the same date by the same issuers. For the 

bonds that lack announcement date in Eikon, we manually searched news on the internet and 

                                                
7 The leading index of each European country is used as the market return in the market model in order to calculate 
beta for each company and to calculate the theoretical stock price during the event window. 
 

Table 1 Summary of data sources 

Data sources Information 

Climate Bonds Initiative (CBI) Green bond related data 

Eikon of Thomson Reuters Announcement date, stock price, local index 

Compustat Global Financial statement items 

Firms' official websites Any missing information 

Table 1 presents which data is extracted from which data source. 
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we exclude the ones that could not be found online. Moreover, we dropped the firms that have 

confounding events8 within the event window of -10 to +10 around the announcement date of 

green bond issuance. 

 

The final sample consists of 38 non-financial public European corporations with 75 green bond 

issuances from 2013, when the first corporate green bond came out, to the year-end of 2018. 

This sample is used to test H1. 

 
After obtaining a complete set of European listed firms with corporate green bonds for testing 

H1, the same firms are used to test H2 and H3. The accounting data of firms from 2013 to 2018 

were extracted from Compustat Global. All accounting data was translated from the reporting 

currency to Euro. Observations with missing data were removed, reducing the total number of 

observations by 23. This results in an unbalanced panel of data consisting of 38 firms and 205 

observations used to test H2 and H3. 

 

 

                                                
8  Confounding events are affairs that can influence the company’s stock price within the event window 
(McWilliams & Siegel, 1997). In this paper, we only examine the fluctuation of stock price that results from 
issuing green bonds. 
 

Table 2 Summary of screening criteria for H1 

Selection criteria Number 

0 Initial green bond by the end of January, 2019 4546 

1 Select bonds with bond type of non-financial corporate 420 

2 Select European companies 205 

3 Select listed firms or private firms completely owned by listed parents 92 

4 Exclude bonds announced when the firm was not listed yet 89 
5 Exclude one of the bonds with the same announcement date and the same issuer 87 
6 Exclude bonds whose announcement dates are nowhere to be found 77 

7 Exclude firms that have confounding events during the event window 75 
Table 2 presents the population leading up to the sample firms 
 
  

Table 3 panel data sample selection      

Criteria       2013 2014 2015 2016 2017 2018 total 
Maximum no. observations 
from firm sample 38 38 38 38 38 38 228 

observations removed due to 
missing data 7 5 3 2 1 5 23 

no. observations for H2/H3 31 33 35 36 37 33 205 
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3.4. Matching 

In order to make comparison with the study result of green bonds, we construct a control group 

to check whether green bonds can indeed make a difference on stock performance. We use 

matching method and choose criterion according to their size, leverage, and ROA. We restrict 

the matching firm sample to the non-financial firms operating in European market. The criteria 

are demonstrated in detail as follows. 

 

We find the information about the counterparties of firms in the green bond group from EIKON. 

The peers in EIKON are supposed to operate in the same or the similar industry with the firms 

in green bond group. However, when we check the peers of one green bond issuers, we often 

find that the peers are likely to be some other green bond issuers that are already in the treatment 

group. Thus, the number of counterparties that have never issued green bonds is limited. Next, 

we require that the control firms are all non-financial firms, operating and listed in European 

market in order to ensure that all firms performance in the similar business environment 

(economic, regulatory and other conditions).  We fail to control for the same country, because 

it is hard to match each firm country by country due to the limited number of peers. Then, we 

require that the listed firms have issued medium-term notes (MTN) from 2013 to 2018 because 

all green bonds in the sample are medium-term notes. The firms that issue hundreds of short-

term zero-coupon bonds every year are excluded. Lastly, we control for log asset, leverage and 

ROA. Log asset, as a proxy for firm size, is the natural logarithm of book value of total assets. 

Leverage is defined as total debt divided by the lag total assets.  ROA is calculated as the ratio 

of earnings before interest and tax to the book value of total assets. Using ROA rules out 

concerns that firms in treatment group or control group may be more profitable. Using firm size 

and leverage further mitigate the probability that certain firms have better access to capital 

market (Flammer, 2018). In the end, the control group consists of 23 firms with 73 regular 

bonds. The reason why we have unequal number of samples in two groups is that most of the 

companies in the experimental group are from energy sector and they are peer companies for 

each other.  

 

Table 4 provides the descriptive statistics of the financial indicators for the green bond issuers 

and their peers. Table 5 is the comparison of these two groups. All accounting data are from 

the fiscal year preceding the green bond or regular bond issuance. Column 1 and column 2 are 

the means of each indicator. Column 3 is their differences and column 4 gives the p-values of 
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each mean. All three p-values are greater than the 10% significant level, suggesting a closeness 

between two groups. 

 
Table 4 Descriptive statistics of financial indicators 
Panel A: Green Bond Issuers (38 issuers with 75 green bonds) 

  N (firms) Mean Median Min Max Std.Dev. 

Log assetsa 38 9.37 9.33 3.53 12.02 1.77 

Leverageb 38 0.38 0.39 0.09 0.74 0.15 

ROAc 38 0.06 0.05 -0.05 0.17 0.04 
       

Panel B: Non-Green Bond Issuers (23 issuers with 73 regular bonds) 
  N (firms) Mean Median Min Max Std.Dev. 

Log assets 23 9.10 9.18 6.21 11.06 1.11 

Leverage 23 0.42 0.45 0.09 0.65 0.14 
ROA 23 0.07 0.07 0.02 0.14 0.03 

aThe natural logarithm of book value of assets is taken to represent the firm size.  
bLeverage is the ratio of total debt to total assets. 
cROA is the ratio of operating income before depreciation to total assets. 

Table 4 presents descriptive statistics comparing treated and matched control firms  
 

 

3.5. Event study 

Event study methodology is widely used in accounting and economics as well as finance to 

examine the market reaction to one specific event such as mergers and acquisitions, earnings 

announcement and announcement of key personnel change (e.g. CEO change). Given market 

efficiency, the impact of an event will be immediately reflected in stock price. As a result, the 

observation of security prices can be used to capture market behavior and provide insights into 

the effect of one specific event on firm value.  

Table 5 Comparison between green bond group and control group 

  Mean of green bond issuers 
(1) 

Mean of regular bond issuers 
(2) 

Diff. in means 
(3) 

P Value 
(4) 

Log 
assets 

9.370 9.104 0.266 0.357 

Leverage 0.383 0.417 -0.033 0.249 
ROA 0.057 0.067 -0.010 0.147 

Table 5 presents the comparison between treated and matched control firms. The last two columns report the 
p-value of the difference-in-means. *, **, *** denotes significance at the 10%, 5% and 1% level, respectively.  
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To investigate the security price change pattern of bond issuance and distinguish the difference 

between green bond group and regular bond group, event studies are performed on two groups, 

following the procedure for event study discussed by MacKinlay (1997) in his paper entitled 

Event Studies in Economics and Finance. Before conducting an event study, it is necessary to 

illustrate the timeline for the event study and define some notions that facilitate the estimation. 

Defining t = 0 as the event date. Let t = $% to t = $& represent the event window, the period 

over which the stock prices of the firms involved in the event will be examined. Let t = $' to 

t = $% represent the estimation window, the period over which the stock prices of the firms 

involved in are used to estimate market model parameters. Let (% = $% − $' and (& = $& − $% 

be the length of the estimation window and event window respectively. The timeline is shown 

in the Figure 4 in Appendix. 

 

The first step to conduct an event study is to define the event and identify the event window 

(MacKinlay, 1997). Since we aim to study the market reaction on corporate green bond issuance 

and regular bond issuance and compare the difference, we choose bond issuance as the event 

and define the announcement date for bond issuance as the event date. The announcement date 

is the day on which the firm announces that it will issue bonds. The reason why we use 

announcement date rather than issuance date is due to the fact that the new information 

regarding bond is already disclosed to the public on announcement date and the market tends 

to make responses according to the relevant information immediately9. For the market, there is 

no new information available on the issuance date. The announcement date for bond issuance 

is obtained from EIKON. The overview of each bond in EIKON covers the explicit 

announcement date and other detailed information. If the announcement date cannot be found 

in EIKON, we manually search on company official website, because companies tend to post 

the relevant information online. If the announcement date is still not found, that bond will not 

be included in the sample. The final sample of green bond contains 38 public firms with 75 

green bonds, and the final sample of regular bond is 23 unique public firms with 73 regular 

bonds. The sample size of green bond does not equal the sample size of regular bonds, because 

the number of counterparties of green bond issuers is limited. 

 

                                                
9 We assume there is no news leakage before announcement date. 
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In terms of event window for both groups, time intervals [-10,10], [-5,5], [-1,1], [-1,3], [-1,5], 

and [-1,7] are considered. For example, the time interval [-10,10] stands for a 21-day event 

window, consisting of 10 pre-event trading days, the event day and 10 post-event trading days. 

The reason why we use different time intervals is that we want to capture as exact stock market 

reactions as possible. Due to the possibility that stock market might have a delayed reaction, 

the event window is extended.  

 

The following step is to estimate the abnormal return. Abnormal return can be measured by 

different models such as the Capital Asset Pricing Model (CAPM), the Arbitrage Pricing 

Theory (APT) and the market model. In this paper, the market model is employed as the normal 

performance return model, as it is simple for calculation and can be easily understood. The 

market model is a statistic model in which the return on a security depends on the return on the 

market portfolio. For any security i the market model is  

 

*+, = -+ + /+*0, + 1+, 

 

where *+, is the daily return on the stock of firm i on day t, *0, is daily return on the market 

portfolio10, and 1+, is the error term. i and t are the parameters of the market model. The ordinary 

least squares regression (OLS) is used to estimate the market model parameters, -+  as the 

intercept and /+ as the slope.  

 

We estimate the  /+2using estimation window starting from 220 pre-event trading days to 10 

pre-event trading days. The intercept coefficient, -34 , is also estimated by running the regression 

model above. The estimated return on the stock of firm i on day t is given by: 

 

*3,5 = -34 + /36*0,  

 

The abnormal return (7*+,) is calculated as follows: 

 

7*+, = *+, − *3,5  

                                                
10 Market returns are country-specific. The countries we have in the green bond group are Austria, Demark, 
France, Germany, Italy, Norway, Portugal, Spain, Sweden, UK. The countries we have in the control group are 
Belgium, Demark, Finland, France, Germany, Italy, Netherlands, Norway, Spain, Sweden, Switzerland and UK. 
For all the countries, we use the country’s leading stock market index. 

(1) 

(2) 

(3) 
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The cumulative abnormal return (CAR) for each firm from 8% to 8& where $% < 8% ≤ 8& ≤ $& is 

the sum of the abnormal returns for each firm over event window. CAR is calculated as follows: 

 

;7*+ = < 7*+,

,=

,>,=

 

 

3.6. Regression models 

Two separate panel regressions are estimated to answer the research question and to test 

Hypothesis (2) and Hypothesis (3). Regression (1) uses Tobin’s Q as the dependent variable 

and Regression (2) uses ROA as the dependent variable. Both regressions use the same 

explanatory variable and control variables. Two fixed effect regressions on panel data including 

observations from 2013 to 2018 are estimated to examine the association between issuing green 

bonds and firm value as well as the relationship between issuing green bonds and profitability. 

We estimate the multivariate regression models as follows: 

 

(1)!8?@ABC+, = 2/' + /%DAEF8AFFGH+, + /&DAEIFAJH+, + /KLHMHENOH+, +

/PFNLHFOE?Q8ℎ+, + DAEI_HDDHT8+ + 1 

 

Where i refers to firms, t to time; tobinQ is the dependent variable, /' is the intercept, firstissue 

is explanatory variable, firmsize measures firm size; leverage indicates financial leverage; 

salesgrowth implies the growth of net sales (firmsize, leverage and salesgrowth are control 

variables); DAEI_HDDHT8+  is the firm fixed effects.  1 is the error term. firstissue is expected to 

be significantly correlated with tobinQ. 

 

(2)!*U7+, = 2/' + /%DAEF8AFFGH+, + /&DAEIFAJH+, + /KLHMHENOH+, +

/PFNLHFOE?Q8ℎ+, + DAEI_HDDHT8+ + 1 

 

Where i refers to firms, t to time; ROA is the dependent variable, /'  is the intercept, firstissue 

is explanatory variable, firmsize measures firm size; leverage indicates financial leverage; 

salesgrowth implies the growth of net sales (firmsize, leverage and salesgrowth are control 

variables); 2DAEI_HDDHT8+   is the firm fixed effects.  1 is the error term. firstissue is expected to 

be significantly correlated with ROA. 

(4) 
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We do not introduce time fixed effects in the regression models because the sample size is so 

small that we could not have two fixed effects jointly. Fixed effect regression is employed in 

order to control for unobserved firm heterogeneity that remains constant over the time period.  

 

3.6.1. Dependent variables 

In the Accounting literature, Tobin’s Q and ROA play important roles in firm performance 

measurement. Tobin’s Q, as a proxy for firm value, is defined as the ratio of the market value 

of a firm to the replacement cost of the total assets. It can be rewrite as the ratio of the market 

value of total assets to the book value of total assets. The market value of total assets 

approximates to the product of closing stock price at the end of financial year and common 

shares outstanding plus the book value of total assets minus the book value of common equity. 

Return on assets (ROA), as a proxy for profitability, is calculated as operating income before 

depreciation over the book value of total assets (opening balance). We employ Tobin’s q and 

ROA as measures of firm value and profitability in the paper because Tobin’s Q reflects the 

market’s expectation of future earnings (Montgomery and Wernerfelt, 1988), and ROA reflects 

the firm’s ability to continue to earn profits based on total assets. 

 
3.6.2. Independent variable 

In the paper, we create a dummy variable, firstissue, as a signal of firm’s conversion from a 

regular firm to a “green” firm. It stands for firm’s first time issuing green bonds. Before firm’s 

first time issuing green bonds, it equals 0 otherwise 1. We do not introduce other dummies (e.g., 

second issuance and third issuance) because second issuance and third issuance of green bond 

mainly took place in 2017 and 2018. Considering the limited data, we do not think it is 

necessary to include too many dummies in the regressions. 

 
3.6.3. Control variable 

In the panel regression, we control for firm specific characteristics that may have impacts on 

firm performance. Three firm-level control variables are included in the regression models, 

which are firmsize, leverage and salesgrowth.  

 

Firm size 

Firmsize is defined as the natural logarithm of the book value of total assets at the end of 

financial year. Size has been found to be positively correlated with profitability of firms (Doğan, 
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2013). Firms tend to achieve higher profitability as they expand, and that is explained by the 

emergence of economies of scale. Through affecting profitability, size matters for firm value.  

 

 

Leverage 

Leverage is the ratio of total debt to lag total assets. Financial leverage has been found to be 

negatively correlated with profitability and firm value (Rayan, 2008). That is, profitability and 

firm value experience a decrease when financial leverage goes up.  

 

Sales growth 

Salesgrowth is total sales difference divided by the prior net sales. Previous literature provides 

evidence that there is a non-linear relationship between sales growth and firm profitability/value. 

That is both firm profitability and value generally rise along with sales growth until an optimal 

point is reached, and after that sales growth increases while firm profitability and value 

decreases (MWANGI, 2008). To control for the correlation, firmsize, leverage, and salesgrowth 

are used as control variables. 

 
Table 6 Firm performance 
Tobin's Q Tobin's Q = (stock price per share × circulation shares - the book value of common equity + 

the book value of total assets)/the book value of total assets 

ROA ROA = operating income before depreciation/the book value of total assests   

Green bonds   
Firstissue It equals 1 when and after firm issued the first green bond, otherwise 0. It stands for the 

signal of firm's conversion from a regular firm to a "green" firm. 
  

Firm-level controls 
Firmsize Natural logarithm of the book value of year-end total assets 
Leverage Leverage = total debt/total assets 
salesgrowth 

 

Table 6 presents the variables in the regression models. 

 
 
 
 
 
 
 
 

(FNLHF, − FNLHF,W%)/FNLHF,W% 
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3.6.4. Regression diagnostics 
Assumption 

The assumption is that the regression model is linear in the coefficients and the error term. The 

unobserved error is independent with an expected value of zero as well as a constant conditional 

variance (Wooldridge, 2015).  

 
Multicollinearity 

An implicit assumption is that the explanatory variables are not correlated with one another. 

However, in any practical context, the correlation between regressors will not simply be zero. 

A problem occurs when the explanatory variables are highly correlated with each other, which 

is known as multicollinearity. A simple method to investigate the most easily detected form of 

multicollinearity is to look at the matrix if correlation between the individual series. The 

correlations between explanatory variables included in the regression (1) and regression (2) are 

tested using Pearson’s r. Table 10 in Section 4.1.2 shows the result of Pearson’s r.  

 
Heteroscedasticity 

The homoscedasticity assumption for multiple regression states that the variance of the 

unobserved error term, conditional on the explanatory variables, is constant (Wooldridge, 2015). 

When the assumption fails, the heteroscedasticity occurs. Although heteroscedasticity does not 

cause bias or inconsistency in the OLS estimators, the statistics we use to test hypotheses are 

not valid in the presence of heteroscedasticity (Wooldridge, 2015). We run a Breusch-Pagan 

test for all regression models to test whether there is a heteroscedasticity concern in the 

regressions. if the Breusch-Pagan test report a p-value below 0.05, the null hypothesis of 

homoscedasticity is rejected. The result of Breusch-Pagan test is shown in the table 22 and table 

23 in the Appendix. If heteroscedasticity occurs, we run White robust standard errors to re-

calculate the t statistics. 

 
Regression model comparison 

The following F test and Hausman test are used to determine what regression model is preferred 

among pooled OLS, fixed effects model and random effects model. 

 
F test 

F test is used to determine whether a pooled OLS model is better than a fixed effects model. 

The null hypothesis is that a pooled OLS better suits the panel data. The results from F test is 
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reported in table 24 and table 25 in Appendix. The results suggest that the null hypothesis is 

rejected. That is to say, a fixed effects model is preferred. 

 

Hausman test 

Hausman test is employed to determine whether a random effects model is preferred compared 

with a fixed effects model. The null hypothesis is that a random effects model better suits the 

panel data. The result from Hausman test is reported in table 26 and table 27 in Appendix. The 

results indicate that the null hypothesis is rejected. That is to say, a fixed effects model is 

preferred.  

 

4.Result 
This section presents descriptive statistics in 4.1, following by event study results in Section 

4.2 and regression results in Section 4.3. Robustness tests are presented in Section 4.4. 

 

4.1. Descriptive statistics 

This section presents descriptive statistics of CARs and variables in the regression models as 

well as Pearson’s correlation matrix. 

 

4.1.1. Descriptive statistics of CARs11 

Table 7 below provides the summary statistics of the sample green bonds and their matching 

counterparties. Column 1 to column 5 are basic statistical indicators and the last column is the 

standard errors of CAR for each event window. Panel A shows that the means of green bond 

CARs are negative in event window [-10, +10], and [-1, +7]. The means of green bond CARs 

are positive in the time interval [-5, +5], [-1, 0], [-1, +1], [-1, +3] and [-1, +5]. The CAR for [-

1, +3] is 0.18%, statistically significant under 10% significant level. Panel B demonstrates that 

the means of regular bond CARs are negative in the event window [-1, +1] and [-1, +7], and 

are positive in the other event windows. The mean CAR is only statistically significant in the 

time interval [-5, +5] at 5% level. The results in table 7 reveal that the market has a moderately 

significant reaction to corporate green bond issuance 3 days after the announcement. 

 

 

 

                                                
11 Event studies are conducted after winsorizing data. 



25 
 

Table 7 Descriptive statistics of green bond CAR and regular bond CAR 
Panel A: CAR for green bonds (%) (N = 75) 

Event Window Mean 
(1) 

Median 
(2) 

Std.Dev. 
(3) 

Min 
(4) 

Max 
(5) 

Std.Err. 
(6) 

[-10, +10] -0.184 0.012 2.838 -8.062 5.003 0.328 

[-5, +5] 0.015 -0.328 1.581 -2.858 3.794 0.183 
[-1, 0] 0.011 0.001 0.797 -2.081 1.819 0.092 

[-1, +1] 0.092 0.093 0.906 -2.173 2.767 0.105 

[-1, +3] 0.180* 0.004 1.150 -2.610 2.851 0.133 
[-1, +5] 0.064 0.145 1.307 -2.660 3.086 0.151 
[-1, +7] -0.025 -0.002 1.469 -4.023 2.815 0.170 

       
Panel B: CAR for regular bonds (%) (N = 73) 

Event Window Mean 
(1) 

Median 
(2) 

Std.Dev. 
(3) 

Min 
(4) 

Max 
(5) 

Std.Err. 
(6) 

[-10, +10] 0.009 0.087 2.701 -13.857 4.917 0.316 

[-5, +5] 0.284* 0.391 1.591 -3.450 3.547 0.186 
[-1, 0] -0.080 -0.061 0.665 -2.077 1.477 0.078 

[-1, +1] 0.003 -0.004 0.836 -1.856 2.069 0.098 
[-1, +3] -0.019 -0.106 0.981 -2.251 1.985 0.115 
[-1, +5] -0.006 -0.025 1.022 -2.436 2.083 0.120 
[-1, +7] -0.028 0.035 1.224 -3.210 2.267 0.143 

       
Note: ***, **, and * denote significant level at 1%, 5%, and 10%, respectively. 
Table 7 provides descriptive statistics for the CARs of green bonds group and the matching group. It summarizes 
the basic statistics of the average cumulative abnormal returns for each event window. Panel A contains 75 green 
bonds and panel B contains 73 regular bonds. 

 

Further, we split the corporate green bond sample into two subsets. The first one consists of the 

first-time issuance of corporate green bond from each company. The other subset is comprised 

of the remaining bonds in the original sample, which is be referred to “non-first-time issuance” 

green bonds. Table 8 below summarizes the statistical data of CARs for first -time issuance and 

non-first-time issuance green bonds. The table shows that all of the means of CARs are not 

statistically significant. The means of CARs are negative in the event window [-10, +10] as 

well as event window [-1,0]. The means of CARs in the other event window are positive. In 

terms of CARs for the non-first issuance, the means of CAR are negative in event window [-

10, +10], [-5, +5] and [-1, +7], and are positive in event window [-1,0], [-1, +1], [-1, +3] and [-

1, +5]. None of them are statistically significant. As a result, the market does not have a 

significant reaction to both first-time issuance and non-first-time issuance of corporate green 

bonds following the announcement of bond issuance. 
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Table 8 Descriptive statistics of first-time issue and non-first-time issue 
Panel A: CAR for the first issuance of green bonds (%) (N = 38) 

Event Window Mean 
(1) 

Median 
(2) 

Std.Dev. 
(3) 

Min 
(4) 

Max 
(5) 

Std.Err. 
(6) 

[-10, +10] -0.283 0.183 3.244 -8.485 4.875 0.526 

[-5, +5] 0.035 -0.212 1.723 -3.316 4.238 0.280 
[-1, 0] -0.067 -0.095 0.817 -1.956 1.501 0.133 

[-1, +1] 0.102 0.122 0.953 -1.884 2.734 0.155 

[-1, +3] 0.231 -0.153 1.097 -1.357 3.076 0.178 
[-1, +5] 0.059 -0.096 1.520 -2.703 2.959 0.247 
[-1, +7] 0.037 -0.001 1.739 -4.655 2.845 0.282 

       
Panel B: CAR for the non-first issuance of green bonds (%) (N = 37) 

Event Window Mean 
(1) 

Median 
(2) 

Std.Dev. 
(3) 

Min 
(4) 

Max 
(5) 

Std.Err. 
(6) 

[-10, +10] -0.100 -0.274 2.397 -4.415 4.710 0.394 

[-5, +5] -0.005 -0.431 1.502 -2.480 2.740 0.247 
[-1, 0] 0.108 0.133 0.787 -1.942 2.225 0.129 

[-1, +1] 0.078 0.008 0.836 -2.271 2.219 0.137 
[-1, +3] 0.160 0.182 0.997 -2.230 2.395 0.164 
[-1, +5] 0.058 0.216 1.012 -2.267 2.600 0.166 
[-1, +7] -0.103 -0.051 1.196 -2.823 1.898 0.197 

       
Note: ***, **, and * denote significant level at 1%, 5%, and 10%, respectively.  

Table 8 provides descriptive statistics for the green bond CARs of the first issuance group and subsequent 
issuance group. It summarizes the basic statistics of the average cumulative abnormal returns for each event 
window. Panel A contains 38 first issuance green bonds and panel B contains 37 subsequent issuances. 

4.1.2. Descriptive statistics of variables in regression models 

Table 9 summarizes the basic statistics of all variables comprised of tobinQ, ROA, firstissue, 

and other firm-level control variables. It reports the number of observations, mean, median, 

standard deviation, minimum and maximum. In the sample, tobinQ ranges from 0.788 to 3.351, 

with a mean of 1.402. ROA of sample firms varies from -0.740 to 0.240, with a mean of 0.076. 

The mean of firstissue is 0.493, implying that firms in the sample seem to issue the first green 

bonds in the middle of the period of 2013 to 2018. Natural logarithm of the book value of total 

assets at the end of financial year (firmsize) ranges from 0.829 to 5.222. Leverage ranges from 

0.046 to 1.455, implying that the financial risks of firms vary greatly. Salesgrowth ranges from 

-0.868 to 2.303, with a mean of 0.056 and a median of 0.021 respectively.  
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Table 9 Descriptive statistics of variables, non-winsorized 
Variables No.obs MEAN Median Std.Dev Min. Max. 
tobinQ 205 1.402 1.346 0.329 0.788 3.351 
ROA 205 0.076 0.080 0.075 -0.740 0.240 
firstissue 205 0.493 0.000 0.501 0.000 1.000 
firmsize 205 3.932 3.997 0.763 0.829 5.222 
leverage 205 0.482 0.475 0.223 0.046 1.455 
salesgrowth 205 0.056 0.021 0.283 -0.868 2.303 
Table 9 presents the summary statistics of non-winsorized variables. 

 

In the table 10, Pearson’s correlation coefficients for all variables are present. As shown in the 

table 10, Tobin’s Q is positively correlated with firstissue, leverage and salesgrowth, while 

negatively correlated with firmsize. ROA is positively correlated with firstissue and firmsize, 

and negatively correlated with leverage and salesgrowth. Matrix of correlation between 

variables is also widely used to detect near multicollinearity, which occurs when the 

explanatory variables are highly correlated with each other. As shown in the table 10, the 

correlations between explanatory variables are relatively low so that no near multicollinearity 

is expected. We detect that the highest absolute correlation is between firmsize and leverage, 

which is within the reasonable range. 

 

 

4.2. Results from event studies 

4.2.1. Comparison of CARs between green bonds and regular bonds 

In this research, we consider that issuing green bonds signifies not only raising capital to fund 

projects, but also disseminating their determination of being socially responsible. To 

quantitatively evaluate whether their environmentally-friendly characteristics could be valued 

by the public, we calculate the difference between green bond CAR and regular bond CAR. In 

table 11, the difference in column 5 equals to green bond CAR in column 1 subtracting regular 

Table 10 Pearson correlation coefficients 

Variables (1) (2) (3) (4) (5) (6) 

(1) tobinQ 1.00 
     

(2) ROA -0.24 1.00 
    

(3) firstissue 0.04 0.13 1.00 
   

(4) firmsize -0.18 0.35 0.07 1.00 
  

(5) leverage 0.06 -0.30 -0.13 -0.51 1.00 
 

(6) salesgrowth 0.31 -0.35 -0.07 -0.38  0.32 1.00 

Table 10 presents Pearson's correlation matrix.  
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bond CAR in column 3. The differences in event window [-10, +10], [-5, +5] and [-1, +7] are 

negative, while the differences are positive in time interval [-1,0], [-1, +1], [-1, +3], [-1, +5] 

and [-1, +7]. However, none of them are statistically significant. This outcome suggests that in 

the short term the market does not treat corporate green bond issuance and regular bond 

issuance differently.  

 

4.2.2. Comparison of green bond CARs between first issuance and non-first issuance 

Table 12 presents the difference of CARs within corporate green bond group. We split corporate 

green bonds in this group into two subsets. One is comprised of the first green bonds that are 

issued by firms. The other consists of the remaining green bonds. The first group is labelled 

“First-time issuance”, and the latter is labelled “Non-first-time issuance”. Column 5 shows the 

differences of first-time issuance CAR and non-first-time issuance CAR. The differences are 

negative in event window [-10, +10] and [-1,0], and are positive in the event window [-5, +5], 

[-1, +1], [-1, +3], [-1, +5], and [-1, +7]. None of them are statistically significant, indicating 

that the market tends to treat the first issuance of green bond and the following issuances in the 

same manner.   

 
 
 
 
 
 

Table 11 Comparison between green bonds and regular bonds 
Comparison of 75 Green bonds and 73 Regular bonds       

Event Window 
Green Bond 

CAR (%) 
(1) 

t-stat 
(2) 

Regular Bond 
CAR (%) 

(3) 

t-stat 
(4) 

Difference (%) 
(5) 

t-stat 
(6) 

[-10, +10] -0.184 -0.561 0.009 0.030 -0.193 -0.425 
[-5, +5] 0.015 0.081 0.284* 1.526 -0.269 -1.033 
[-1, 0] 0.011 0.119 -0.080 -1.031 0.091 0.757 

[-1, +1] 0.092 0.882 0.003 0.031 0.089 0.623 
[-1, +3] 0.180* 1.357 -0.019 -0.165 0.199 1.134 
[-1, +5] 0.064 0.423 -0.006 -0.052 0.070 0.364 
[-1, +7] -0.025 -0.147 -0.028 -0.194 0.003 0.013 

       
Note: ***, **, and * denote significant level at 1%, 5%, and 10%, respectively. 

Table 11 compares the average cumulative abnormal returns between 75 green bonds and 73 matching 
conventional bonds. Column 1 is the mean of CAR for green bonds. Column 3 is the mean of CAR for 
conventional bonds. Column 5 reports the difference in means.  
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4.3. Multivariate results 

4.3.1. Relationship between firm value and corporate green bond issuance 

Table 13 reports the results from four different regressions based on regression model (1), 

which all use tobinQ as the dependent variable. The four different regressions are labelled 

Regression (1a), (1b), (1c), and (1d). All four regressions use tobinQ as dependent variable 

while the explanatory variable and control variables vary. Regression (1d) represent the full 

regression model, which includes the explanatory variable and all control variables. We control 

for the firm characteristics and white robust standard errors are used to test potential 

heteroskedasticity.  

 

Regression (1a) uses firstissue as the only explanatory variable in the model. Regression (1a) 

results in a positive but insignificant coefficient of firstissue. Regression (1b) uses firstissue as 

explanatory variable and firmsize as one control variable. The coefficient of firstissue turns out 

to be positive and statistically significant with a p-value less than 0.1. Regression (1c) uses 

firstissue as explanatory variable with firmsize and leverage as control variables. The coefficient 

of firstissue remains positive and statistically significant with a p-value less than 0.1. 

Regression (1d), which is the full regression, use firstissue as explanatory variable, and firmsize, 

leverage, and salesgrowth as control variables. It still reports a positive and statistically 

significant coefficient with a p-value less than 0.05. Regression (1d) supports the hypothesis 

Table 12 Green bond CAR comparison between first-time issuance and non-first-time issuance 
Comparison of 38 first issuance green bonds and 37 non-first issuance green bonds 

Event Window 
First issuance 

CAR (%) 
(1) 

t-stat 
(2) 

Non-first issuance 
CAR (%) 

(3) 

t-stat 
(4) 

Difference (%) 
(5) 

t-stat 
(6) 

[-10, +10] -0.283 -0.537 -0.100 -0.254 -0.183 -0.278 
[-5, +5] 0.035 0.124 -0.005 -0.021 0.040 0.107 
[-1, 0] -0.067 -0.502 0.108 0.837 -0.175 -0.944 

[-1, +1] 0.102 0.661 0.078 0.568 0.024 0.117 
[-1, +3] 0.231 1.301 0.160 0.979 0.071 0.294 
[-1, +5] 0.059 0.241 0.058 0.346 0.002 0.006 
[-1, +7] 0.037 0.132 -0.103 -0.523 0.140 0.407        

Note: ***, **, and * denote significant level at 1%, 5%, and 10%, respectively. 
Table 12 compares the average CARs between 38 first issuance of green bond in each firm and 37 subsequent 
issuances. Column 1 is the mean of CAR for firms’ first issuance. Column 3 is the mean of CAR for the 
subsequent issuance of green bonds. Column 5 reports the differences in means. 



30 
 

(2). That is, the first-time issuance of corporate green bonds is positively correlated with firm 

value. 

 
Table 13 Results from Regression model (1) 

  

 Dependent variable: 

 Tobin’s q 

 (1a) (1b) (1c) (1d)  
firstissue 0.042 0.081* 0.081* 0.079** 

 (1.374) (1.943) (1.878) (2.057) 

firm size  -0.590* -0.592* -0.472* 

  (-1.842) (-1.721) (-1.677)      
leverage   0.012 -0.038 

   (0.045) (-0.154) 

sales growth    0.169* 

    (1.971) 
 
FE Yes Yes Yes Yes 

Observations 205 205 205 205 

R2 0.011 0.130 0.130 0.185 

F Statistic 1.887 12.322*** 8.168*** 9.231*** 
 

Note: *p<0.1; **p<0.05; ***p<0.01  
Table 13 presents results from estimated regressions on panel data with the dependent variable tobinQ in all 
regressions. All regressions are estimated on the total sample of firms in the green bond group. Robust standard 
errors are used to calculate t statistics. Probability values are based on a t-statistic for a two-tailed test of 
significance. The first number in each cell is the regression coefficient and the value in parentheses is the associated 
t value.                                                       

 

4.3.2 Relationship between profitability and corporate green bond issuance 

Table 14 presents the results from different regressions based on regression model (2), which 

all use ROA as the dependent variable. These are labelled Regression (2a), (2b), (2c), and (2d). 

All four regressions use ROA as dependent variable while the explanatory variable and control 

variables vary. Regression (2d) represent the full regression model, which includes the 

explanatory variable and all control variables. White robust standard errors are used to test 

heteroskedasticity.  

 

Regression (2a) uses firstissue as the only explanatory variable in the model. In this regression, 

the coefficient of firstissue is positive while insignificant. Regression (2b) uses firstissue as 
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explanatory variable and firmsize as one control variable. In this regression, the coefficient of 

firstissue remains positive but not significant. Regression (2c) uses firstissue as explanatory 

variable with firmsize and leverage as control variables. Regression (2c) reports a positive while 

insignificant coefficient of firstissue Regression (2d), which is the full regression, use firstissue 

as explanatory variable, and firmsize, leverage, and salesgrowth as control variables. 

Regression (2d) also results in a positive but insignificant coefficient of firstissue. The results 

in table 13 cannot provide solid support for hypothesis (3). 

  
Table 14 Results from Regression model (2) 
 

 Dependent variable: 

 ROA 
 (2a) (2b) (2c) (2d) 
 
firstissue 0.006 -0.008 -0.008 -0.008 
 (0.796) (-0.850) (-0.820) (-0.879) 

firm size  0.216* 0.219* 0.191** 
  (1.889) (1.789) (2.436) 
     
leverage   -0.021 -0.009 
   (-0.316) (-0.186) 

sales growth    -0.039 
    (-0.844) 
 
FE Yes Yes Yes Yes 

Observations 205 205 205 205 

R2 0.004 0.232 0.234 0.277 

F Statistic 0.634  24.965***  16.684***  15.581***  
 
Note: *p<0.1; **p<0.05; ***p<0.01  
Table 14 presents results from estimated regressions on panel data with the dependent variable ROA in all 
regressions. All regressions are estimated on the total sample of firms in the green bond group. Robust standard 
errors are used to calculate t statistics. Probability values are based on a t-statistic for a two-tailed test of 
significance. The first number in each cell is the regression coefficient and the value in parentheses is the associated 
t value.                                                       

 

4.4. Robustness test 

4.4.1. Summary statistics of winsorized variables 

For robustness testing of our results, all variables in regression (1) and (2) are winsorized at 1st 

and 99th percentiles to remove the outliers or reduce the impact from outliers. Table 15 
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summarizes the basic statistics of the winsorized variables. It reports the number of 

observations, mean, median, standard deviation, minimum and maximum. In the sample, 

tobinQ ranges from 0.876 to 1.815, with a mean of 1.372. ROA of sample firms varies from 

0.021 to 0.139, with a mean of 0.08. The mean of firstissue is 0.493, implying that firms in the 

sample seem to issue the first green bond in the middle of the period of 2013 to 2018. Natural 

logarithm of the book value of total assets at the end of financial year (firmsize) ranges from 

2.623 to 5.222. Leverage ranges from 0.103 to 0.847, with a mean of 0.471. Salesgrowth ranges 

from -0.868 to 2.303, with a mean of 0.056 and a median of 0.021 respectively.  

 
 
4.4.2. Robustness test for regression (1) 

Table 16 shows the results from regression with winsorized variables. The four different 

regressions are labelled regression (1a_w), (1b_w), (1d_w), and (1d_w). Compared with each 

coefficient of firstissue in regression (1a) – (1d), each coefficient of firstissue in regression 

(1a_w) – (1d_w) turns out to be more statistically significant. Regression (1d_w) results in a 

positive and statistically significant coefficient with a p-value less than 0.01. In comparison to 

regression (1d), R square increases from 18.5% to 20%, indicating that 20% of variance is 

explained by the model. After winsorizing all variables, the full model experiences an 

improvement, since the impact of noise is weakened. The results in Table 16 reconfirm that the 

association between firms’ first green bond issuance and firm value. 

 

 

 

 

Table 15 Descriptive statistics of variables, winsorized 
Variables No.obs MEAN Median Std.Dev Min. Max. 
tobinQ_w 205 1.372 1.346 0.230 0.876 1.815 
ROA_w 205 0.080 0.080 0.032 0.021 0.139 
firstissue_w 205 0.493 0.000 0.501 0.000 1.000 
firmsize_w 205 3.965 3.997 0.677 2.623 5.222 
leverage_w 205 0.471 0.475 0.188 0.103 0.847 
salesgrowth_w 205 0.028 0.021 0.106 -0.182 0.224 
Table 15 presents descriptive statistics of variables winsorized at the 1st and 99th percentiles to reduce impact 
from outliers that can lead to incorrect inferences.  
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Table 16 Results from Regression model (1) - winsorized 
 

 Dependent variable: 

 Tobin’s q 
 (1a_w) (1b_w) (1c_w) (1d_w) 

firstissue 0.040** 0.063** 0.057** 0.053*** 
 (2.063) (2.069) (2.088) (2.847) 

firm size  -0.335 -0.286 -0.254*** 
  (-1.360) (-1.460) (-2.941) 

leverage   -0.316** -0.345*** 
   (-2.077) (-3.031) 

sales growth    0.285*** 
    (3.462) 

FE Yes Yes Yes  

Observations 205 205 205 205 

R2 0.025 0.103 0.142 0.200 

F Statistic 4.254**  9.518***  9.018***  10.213***  

Note: *p<0.1; **p<0.05; ***p<0.01 
Table 16 presents results from estimated regressions on panel data with the dependent variable ROA in all 
regressions. All regressions are estimated on the total sample of firms in the green bond group and variables are 
winsorized at the 1st and 99th percentiles to reduce impact from outliers. Robust standard errors are used to calculate 
t statistics. Probability values are based on a t-statistic for a two-tailed test of significance. The first number in 
each cell is the regression coefficient and the value in parentheses is the associated t value.                                                       

 

4.4.3. Robustness test for regression (2) 

Table 17 shows the results from regression with winsorized variables. The four different 

regressions are labelled regression (2a_w), (2b_w), (2d_w), and (2d_w). After winsorizing all 

variables, the estimated coefficient of firstissue in regression (2a_w), (2d_w), and (2d_w) is 

positive, and is negative in regression (2b_w). Compared with regression (2a) – (2d), the 

estimated coefficients of control variables change greatly and become more significant. That is 

because the impact of outliers is removed. Nevertheless, the estimated coefficient of key 

explanatory variable still remains insignificant, indicating that there is no significant association 

between firms’ first green bond issuance and profitability.  
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Table 17 Results from Regression model (2) - winsorized 

 Dependent variable: 

 ROA 
 (2a_w) (2b_w) (2c_w) (2d_w) 

firstissue 0.005 -0.0002 0.001 0.0001 
 (1.344) (-0.046) (0.209) (0.039) 

firm size  0.076*** 0.067*** 0.074*** 
  (2.970) (2.948) (4.524) 

leverage   0.054*** 0.048** 
   (2.778) (2.207) 

sales growth    0.060*** 
    (3.868) 

FE Yes Yes Yes Yes 

Observations 205 205 205 205 

R2 0.011 0.119 0.149 0.220 

F Statistic 1.805  11.120***  9.534***  11.498***  

Note: *p<0.1; **p<0.05***p<0.01 
Table 17 presents results from estimated regressions on panel data with the dependent variable ROA in all 
regressions. All regressions are estimated on the total sample of firms in the green bond group and variables are 
winsorized at the 1st and 99th percentiles to reduce impact from outliers. Robust standard errors are used to calculate 
t statistics. Probability values are based on a t-statistic for a two-tailed test of significance. The first number in 
each cell is the regression coefficient and the value in parentheses is the associated t value.                                                       

 

5. Conclusions 
Regarding Hypothesis (1), the results of event studies are not evident enough to support that 

the stock market has a significantly positive reaction to the announcement of green bond 

issuance. In addition, the stock market seems to treat the announcement of green bonds issuance 

and regular bond issuance in the same way, implying that at first the market does not value very 

much the green nature of green bond. Furthermore, the stock market does not have a significant 

response to the first-time issuance of green bond. 

 
Regarding Hypothesis (2), the results from estimated regression (1) strongly support that there 

is a significantly positive association between firm’s first green bond issuance and firm value. 

The coefficient of firstissue keep positive and statistically significant, implying that the key 
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explanatory variable, firstissue, is positively correlated with tobinQ. When estimating the 

regression with winsorized control variables at the 1st and 99th percentiles, firstissue still has a 

positive coefficient, and its significance increases due to the fact that outliers are ruled out. 

Additionally, R square increases by 0.5% in the full regression, implying that more variance is 

explained.  

 

However, the results from estimated regression (2) seem not to be strongly in favor of 

Hypothesis (3). The coefficient of firstissue holds insignificant either in regression without 

control variables or in regression with control variables. When estimating regression with 

winsorized control variables at the 1st and 99th percentiles, explanatory variable remains 

insignificant in regression. Hence, the results are not strong enough to support a clear and 

obvious relationship between firms’ first green bond issuance and profitability.  

 

5.1. Discussion 

The aim of this thesis is to investigate the relationship between corporate green bond issuance 

and firm value/profitability in a European context. This thesis tries to answer the following 

research question: 

 

What is the association between issuing corporate green bonds and firm value as 

well as the relationship between corporate green bond issuance and firm 

performance? 

 

To answer the research question, three hypotheses are formulated as follows. 

 

Hypothesis (1): There is a significant and positive stock market reaction around the 

announcement of green bond issuance.  

 

Hypothesis (2): There is a significant association between the issuing corporate green bond and 

firm value. 

 

Hypothesis (3): There is a significant relationship between corporate green bond issuance and 

profitability. 
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The event study results fail to support hypothesis (1). The results of regression models support 

hypothesis (2) but fail to support hypothesis (3). That is, the stock market does not have a 

significant and positive response to green bond shortly after the announcement of green bond 

issuance whereas in the long term, there is a significant and positive relationship between firms’ 

conversion to a green firm and firm value. But the association between firms’ green conversion 

and profitability remains unclear.  

 

Regarding Hypothesis (1), event study reports that although CARs of green bond group are 

positive in several event windows (e.g., time interval [-1,0], [-1,1], [-1,3], and [-1,5]), most of 

them are statistically insignificant except CAR in event window [-1,3], which is significantly 

positive at 10% significance level. That is to say, the stock market reaction is associated with 

0.18% cumulative abnormal return around 5 days event window. This significant number is 

consistent with the research from Tang and Zhang (2018) who examine CARs based on global 

datasets. The result also shows that CARs increase from 0.011% (insignificant in [-1, 0]) to 

0.18% (significant in [-1, +3]) and then quickly declines to 0.064% (insignificant in [-1, +5]). 

Based on the event study results in this paper, we find that association between the green bond 

issuance and short-term firm value is not strong. In addition, there is no significant difference 

between market response to the announcement of green bond issuance and the announcement 

of regular bond issuance. The intuitive interpretation of this phenomenon is that in the short 

run, investors do not value green bonds any differently than regular bonds. One plausible reason 

is that it might be hard to make the investors believe in the promising prospects of green projects, 

because green projects might not be immediately beneficial to firms and society in terms of 

energy saving. An alternative explanation is that there is legal regulation for green bond 

disclosure, and thus investors may doubt whether the proceeds will be truly used to support 

green projects. The green nature is not fully revealed during the short period around the 

announcement. In a nutshell, the investors treat the announcements of green bonds issuance in 

the same way as they do to that of regular bonds.   

 

Regarding Hypothesis (2), the results of regression (1a) – (1d) show that there is a significant 

and positive relationship between the first issuance of green bonds and firm value. This result 

is aligned with the findings of Flammer (2018). Combining the findings of event study, we 

conclude that although the first-time issuance of green bonds is not positively associated with 

firm value in short run, it is positively associated with firm value in the long run. Our results of 

regression (1a) – (1d) are consistent with literature examining the relation between corporate 
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environmental performance and firm value. One plausible explanation is that in the long term 

investors have a growing knowledge of green bonds through firms’ voluntary disclosure. 

Although firms are not obliged to disclose green bond information, they are encouraged to do 

that by Green Bond Principles. Furthermore, the benefits of green projects in terms of energy 

saving and pollution prevention are gradually realized. Accordingly, the market is likely to 

build up confidence of green bonds and firms tend to achieve better reputation thanks to their 

improvement in environmental performance. That is, firm’s efforts to convert itself from a 

regular firm to a green one seems to pay off in the long term. 

 

Regarding Hypothesis (3), control variables seem to explain more than the explanatory variable, 

as the explanatory variable, firstissue, is statistically insignificant and overall regression is 

significant. As a result, the finding cannot confirm that there is a clear association between 

corporate green bond issuance and profitability. This is inconsistent with the findings of 

Flammer (2018), which claims that the issuance of corporate green bonds is positively 

correlated with ROA in the long run. One plausible reason why the findings are contradictory 

is that we study different markets and thus use different data sets. The sample used in this paper 

consists of only listed European firms while the sample used in Flammer’s paper is comprised 

of listed firms in the global market. Another reason is that the time period we choose is too 

short to manifest the association between corporate green bond issuance and profitability. For 

example, if the company issued green bond in 2017, there is only two-year financial data that 

we can use in the regression model, and it may be hard to exactly capture the long-term 

association.  

 

5.2. Contribution 

Green bond is gaining substantial attention in the academia, and much efforts have been put 

into this new research area. However, the existing research is mainly concerned with green 

bond at bond level, focusing on the yield and risk of green bonds from bondholders’ perspective. 

With the continuous expansion of the green bond market, more comprehensive research from 

different angles is needed. There are few papers investigating the relationship between 

corporate green bond issuance and firm value. Moreover, no paper compares the difference 

between the effect of corporate green bond issuance and the effect of regular bond issuance on 

firm value. Focusing on the European market, this thesis contributes to existing research by 

being the first, examining the different market reactions to the announcement of corporate green 
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bond issuance and the announcement of regular bond issuance. In addition, up to this point of 

time, no studies have explored the association between corporate green bond issuance and firm 

value/profitability in the European context. This paper complements the gap in previous 

research and provides valuable information for the market. 

 

5.3. Limitation 

First and foremost, the sample size is the biggest restriction in this paper. Due to the short 

history, the sample only consists of European firms that issued corporate green bonds and are 

listed on any of the regulated stock exchanges in Europe over a time period from 2013 to 2018. 

In the green bond sample, we only have 38 listed firms with 75 corporate green bonds, implying 

that the results may not to be generalizable and used on other data sets. For example, the results 

may not suit for the firms that issued green bond in US market due to different firm 

characteristics and country index.  

 

Secondly, green bond issuers in our sample may be the over-representation of thickly-traded 

stocks or thinly-traded stocks. We make no attempt to drill on this fact further since we already 

have a relatively rigorous selecting criteria for the sample. With sufficient amount of data in 

the future, over-representation problem of this area could be an interesting and promising area 

to study.  

 

Therefore, given the limitations and the short history of green bond market, this paper calls for 

future in-depth research. A natural extended version of regression models in this study is to 

include the yearly ESG rating (e.g., environmental score) for each firm, for the purpose to 

investigate any improvement in ESG rating, in spite of failing to boost the actual financial 

performance directly. In addition, there are other areas of interests that are worthy of further 

exploring. For instance, it would be intriguing to study whether external certification for a green 

bond would make more difference for the shareholder value. Besides, future research could also 

explore the relationship between cumulative abnormal returns and financial leverage (e.g., 

comparing the difference of firm gearing with green bonds and regular bonds). 
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7. Appendix 

 
Table 18 Corporate green bond issuers 
Number Issuer Name Announcement date Amount issued(Million) Currency Country Maturity(Y) Use of proceeds 

1 Abengoa Greenfield 2014-09-24 265 EUR Spain 5 Energy 
2 Acciona 2016-11-04 22 EUR Spain 15 Energy 
3 Acciona 2017-09-08 65 EUR Spain 13 Energy 
4 ACS 2018-04-12 750 EUR Spain 8 Energy, Buildings, Water 
5 Advanced Soltech Sweden AB 2018-05-23 150 SEK Sweden 5 Energy 
6 Advanced Soltech Sweden AB 2018-09-20 70 SEK Sweden NA Energy 
7 ALD SA 2018-10-04 500 EUR France 4 Transport 
8 Arise 2014-04-25 1100 SEK Sweden 5 Energy 
9 Arise 2014-09-01 350 SEK Sweden 3 Energy 

10 Arise 2018-03-09 650 SEK Sweden 3 Energy 
11 Atrium Ljungberg 2017-03-15 1300 SEK Sweden 5 Energy, Buildings, Transport 
12 Atrium Ljungberg 2017-10-19 300 SEK Sweden 6 Energy, Buildings, Transport 
13 Atrium Ljungberg 2018-04-11 500 SEK Sweden 3 Energy, Buildings, Transport 
14 Atrium Ljungberg 2018-05-03 250 SEK Sweden 5 Energy, Buildings, Transport 
15 Atrium Ljungberg 2018-07-03 500 SEK Sweden 3 Energy, Buildings, Transport 
16 Atrium Ljungberg 2018-08-30 650 SEK Sweden 3 Energy, Buildings, Transport 
17 Castellum 2016-09-26 1000 SEK Sweden 5 Buildings 
18 EDP 2018-10-09 600 EUR Portugal 7 Energy 
19 EnBW 2018-04-27 500 EUR Germany 15 Energy, Transport 
20 Enel 2017-01-09 1250 EUR Italy 7 Energy 
21 Enel 2018-01-01 1250 EUR Italy 8 Energy 
22 Engie 2014-05-12 2500 EUR France 12 Energy 
23 Engie 2017-03-15 1500 EUR France 11 Energy, Buildings, Water, Waste 
24 Engie 2017-09-19 1250 EUR France 2 Energy, Buildings, Water, Waste 
25 Engie 2018-01-10 1000 EUR France NA Energy, Buildings, Water, Waste 
26 Fabege AB 2016-05-13 600 SEK Sweden 2 Buildings 
27 Fabege AB 2017-02-08 300 SEK Sweden 2 Buildings 
28 Fabege AB 2017-06-01 300 SEK Sweden 3 Buildings 
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29 Fabege AB 2017-08-22 300 SEK Sweden 4 Buildings 
30 Fabege AB 2016-11-23 300 SEK Sweden 2 Buildings 
31 Fabege AB 2017-04-05 200 SEK Sweden 3 Buildings 
32 Fabege AB 2017-09-19 600 SEK Sweden 5 Buildings 
33 Fabege AB 2018-02-21 1000 SEK Sweden 5 Buildings 
34 Fabege AB 2018-04-03 500 SEK Sweden 2 Buildings 
35 Fabege AB 2018-08-23 1000 SEK Sweden 5 Buildings 
36 Fastpartner AB 2018-11-23 1000 SEK Sweden 4 Energy, Buildings 
37 Fonciere des Regions 2016-05-09 500 EUR France 10 Buildings 
38 Fonciere INEA 2018-02-21 100 EUR France 7 Buildings 
39 Gas Natural Fenosa (Naturgy) 2017-11-08 800 EUR Spain 8 Energy 
40 Getlink SE 2018-09-26 550 EUR France 5 Transport 
41 Hera SpA 2014-06-26 500 EUR Italy 10 Energy, Water, Waste 
42 Iberdrola 2014-04-08 750 EUR Spain 8 Energy 
43 Iberdrola 2016-04-14 1000 EUR Spain 10 Energy 
44 Iberdrola 2016-09-08 700 EUR Spain 9 Energy 
45 Iberdrola 2016-11-24 750 EUR Spain 8 Energy 
46 Iberdrola 2017-02-06 250 EUR Spain 7 Energy 
47 Iberdrola 2017-09-06 750 EUR Spain 10 Energy 
48 Iberdrola 2017-11-15 1000 EUR Spain 9 Energy 
49 Iberdrola 2018-03-19 700 EUR Spain NA Energy 
50 Iberdrola 2018-06-21 750 EUR Spain 8 Energy 
51 Icade 2017-09-04 600 EUR France 10 Buildings 
52 Innogy 2017-10-13 850 EUR Germany 10 Energy 
53 Innovatec 2014-10-21 10 EUR Italy 6 Industry 
54 Iren 2017-10-17 500 EUR Italy 10 Energy, Water, Waste 
55 Klovern 2018-03-27 900 SEK Sweden 4 Energy, Buildings, Transport, Waste 
56 Kungsleden AB 2018-03-20 2500 SEK Sweden 4 Energy, Buildings, Transport 
57 Kungsleden AB 2018-06-05 200 SEK Sweden 5 Energy, Buildings, Transport 
58 Nordex 2016-03-31 550 EUR Germany 5 Energy 
59 Nordex 2018-01-26 275 EUR Germany 5 Energy 
60 Renewi (formerly Shanks Group) 2015-06-03 100 EUR UK 7 Energy, Transport, Waste 
61 Scatec Solar ASA 2015-11-11 500 NOK Norway 3 Energy 
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62 Scatec Solar ASA 2017-11-01 750 NOK Norway 4 Energy 
63 Senvion 2017-04-27 400 EUR Germany NA Energy 
64 Skanska 2014-04-04 850 SEK Sweden 5 Buildings 
65 Skanska 2018-05-17 1000 SEK Sweden 5 Buildings 
66 SSE 2017-08-30 600 EUR UK 8 Energy 
67 SSE 2018-08-31 650 EUR UK 9 Energy 
68 Svenska Cellulosa Aktiebolaget 2014-03-25 1000 SEK Sweden 5 Energy, Water, Waste, Land Use 
69 Terna 2018-07-16 750 EUR Italy 5 Energy 
70 Unilever 2014-03-26 250 GBP UK 4 Buildings, Water, Waste 
71 Verbund AG 2014-11-13 500 EUR Austria 10 Energy 
72 Verbund AG 2018-03-26 100 EUR Austria 10 Energy 
73 Vestas 2015-03-04 500 EUR Denmark 7 Energy 
74 Wallenstam - Svensk NaturEngeri 2015-03-18 500 SEK Sweden 4 Energy 
75 Wallenstam - Svensk NaturEngeri 2016-05-20 400 SEK Sweden 2 Energy 
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Table 19 Regular bond issuers 
Number Public issuer Announcement date Amount issued (Million) Currency Country Maturity (Y) 

1 Red Eléctrica Financiaciones S.A.U. 11/01/13 400 EUR Spain 9 
2 Red Eléctrica Financiaciones S.A.U. 16/05/13 300 EUR Spain 6 
3 Ferrovial Emisiones S.A. 28/05/13 500 EUR Spain 8 
4 Acea S.P.A. 05/09/13 600 EUR Italy 5 
5 Centrica PLC 24/09/13 80 USD UK 7 
6 Centrica PLC 10/10/13 750 USD UK 10 
7 Red Eléctrica Financiaciones S.A.U. 18/11/13 45 EUR Spain 6 
8 Snam S.P.A. 14/01/14 600 EUR Italy 10 
9 LEG Immobilien AG 07/04/14 300 EUR Germany 7 
10 Snam S.P.A. 16/04/14 500 EUR Italy 5 
11 Red Eléctrica Financiaciones S.A.U. 16/06/14 300 EUR Spain 9 
12 Acea S.P.A. 08/07/14 600 EUR Italy 10 
13 Lassila & Tikanoja PLC 15/09/14 30 EUR Finland 5 
14 Snam S.P.A. 15/10/14 750 EUR Italy 9 
15 Snam S.P.A. 21/01/15 250 EUR Italy 8 
16 Red Eléctrica Financiaciones S.A.U. 24/02/15 75 EUR Spain 12 
17 Intershop Holding AG 18/03/15 100 CHF Switzerland 8 
18 Veolia Environnement S.A. 31/03/15 500 EUR France 13 
19 Centrica Plc 01/04/15 450 GBP UK 60 
20 Klépierre S.A. 08/04/15 750 EUR France 8 
21 Red Eléctrica Financiaciones S.A.U. 10/04/15 500 EUR Spain 10 
22 Wihlborgs Fastigheter AB 14/04/15 500 SEK Sweden 3 
23 NIBE Industrier AB 20/05/15 750 SEK Sweden 5 
24 Hufvudstaden AB 20/08/15 300 SEK Sweden 7 
25 Klépierre S.A. 20/10/15 150 EUR France 10 
26 Snam S.P.A. 03/11/15 750 EUR Italy 8 
27 NIBE Industrier AB 24/11/15 900 SEK Sweden 4 
28 Fastighets AB Balder 17/03/16 300 EUR Sweden 5 
29 Red Eléctrica Financiaciones S.A.U. 07/04/16 500 EUR Spain 10 
30 Veolia Environnement S.A. 01/09/16 1000 CNY France 3 
31 Snam S.P.A. 18/10/16 600 EUR Italy 4 
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32 Acea S.P.A. 19/10/16 500 EUR Italy 10 
33 Hemfosa Fastigheter AB 06/12/16 1000 SEK Sweden 3 
34 LEG Immobilien AG 16/01/17 500 EUR Germany 7 
35 Klépierre S.A. 09/02/17 600 EUR France 10 
36 Hufvudstaden AB 15/02/17 400 SEK Sweden 5 
37 Snam S.P.A. 15/02/17 300 EUR Italy 5 
38 Hemfosa Fastigheter AB 23/02/17 1000 SEK Sweden 3 
39 Veolia Environnement S.A. 20/03/17 650 EUR France 5 
40 Wihlborgs Fastigheter AB 20/03/17 400 SEK Sweden 2 
41 Ferrovial Emisiones S.A. 22/03/17 500 EUR Spain 8 
42 NIBE Industrier AB 03/04/17 1600 SEK Sweden 5 
43 E.ON SE 15/05/17 500 EUR Germany 7 
44 NIBE Industrier AB 12/06/17 350 SEK Sweden 4 
45 Wihlborgs Fastigheter AB 13/06/17 200 SEK Sweden 3 
46 Red Eléctrica Financiaciones S.A.U. 14/06/17 200 EUR Spain 9 
47 Snam S.P.A. 27/07/17 350 EUR Italy 7 
48 LEG Immobilien AG 29/08/17 400 EUR Germany 8 
49 Fastighets AB Balder 31/08/17 500 EUR Sweden 9 
50 Italgas S.P.A 11/09/17 750 EUR Italy 12 
51 Snam S.P.A. 10/10/17 650 EUR Italy 10 
52 Hufvudstaden AB 20/10/17 500 SEK Sweden 5 
53 Ørsted A/S 16/11/17 750 EUR Denmark 12 
54 Veolia Environnement S.A. 16/11/17 500 EUR France 3 
55 Fastighets AB Balder 16/01/18 600 SEK Sweden 5 
56 Snam S.P.A. 22/01/18 350 EUR Italy 2 
57 Acea S.P.A. 01/02/18 300 EUR Italy 5 
58 Holmen AB 23/02/18 500 SEK Sweden 5 
59 Red Eléctrica Financiaciones S.A.U. 27/02/18 600 EUR Spain 9 
60 Wihlborgs Fastigheter AB 01/03/18 525 SEK Sweden 3 
61 CFE 03/04/18 30 EUR Belgium 5 
62 Holmen AB 14/05/18 500 SEK Sweden 4 
63 Klépierre S.A. 14/08/18 400 SEK France 3 
64 Fastighets AB Balder 22/08/18 300 SEK Sweden 6 
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65 NIBE Industrier AB 28/08/18 1100 SEK Sweden 5 
66 Snam S.P.A. 11/09/18 900 EUR Italy 5 
67 Lassila & Tikanoja PLC 12/09/18 50 EUR Finland 5 
68 Endesa S.A. 12/11/18 20 EUR Netherlands 1 
69 Snam S.P.A. 27/11/18 900 EUR Italy 5 
70 Elkem ASA 28/11/18 1750 NOK Norway 3 
71 Veolia Environnement S.A. 28/11/18 750 EUR France 12 
72 Wihlborgs Fastigheter AB 18/12/18 276 SEK Sweden 2 
73 APRR S.A. 10/01/19 500 EUR France 9 

 

 
Table 20 General statistics for the green bond market 

Country Number of Bonds Amount issued (USD million) 

United States 2692 121531.48 
China 192 78029.72 
France 163 57704.62 

Germany 58 32744.69 
Netherlands 32 21673.52 

Sweden 161 17989.19 
Spain 27 16263.21 

Canada 33 11959.77 
Japan 43 9563.81 
Italy 16 8766.34 

Australia 27 8744.17 
UK 20 7692.91 

India 28 7175.36 
Norway 32 6726.07 
Belgium 4 6303.49 

Brazil 16 4367.06 
South Korea 11 3827.03 
Hong Kong 17 3692.94 
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Denmark 5 3496 
Ireland 2 3469.89 
Poland 3 2177.3 

Indonesia 4 1975 
Singapore 6 1762.69 

Austria 5 1698.01 
New Zealand 11 1541.7 
South Africa 5 1438.44 

Finland 5 1357.24 
Taiwan 12 1242.22 

Switzerland 6 1075.47 
Mexico 6 1026.53 

Malaysia 6 978.64 
Luxembourg 3 896.22 

Lithuania 3 718.51 
Portugal 1 695.1 

UAE 1 587 
Chile 2 566.79 

Argentina 3 510 
Costa Rica 1 500 
Colombia 5 459.13 
Morocco 4 355.83 

Peru 2 234 
Iceland 2 233.21 

Philippines 1 225.74 
Thailand 2 213 

Latvia 3 137.07 
Uruguay 1 108.4 
Slovenia 2 99.79 
Lebanon 1 60 
Estonia 1 55.76 

Fiji 1 48.57 
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Nigeria 1 29.72 
Vietnam 2 27.02 

Seychelles 1 15 
Namibia 1 4.81 

Total 4090 520968.16 

Table 20 provides the number of bonds along with the total amount issued by each country from 2007 till January 2019. The table excludes all supranational bonds. 

 
 
 

Table 21 Amount issued in each currency 

Currency Amount issued (USD million) 

USD 203762.19 
EUR 184788.84 
CNY 57298.19 
SEK 21945.94 
AUD 10533.49 
CAD 8921.96 
GBP 8310.82 
JPY 3830.95 
BRL 2833.95 
ZAR 2619.56 
INR 2078.58 
NZD 1879.14 
NOK 1878.86 
CHF 1535.29 
HKD 1318.67 
SGD 1315.76 
TRY 1081.71 
MYR 1004.66 
MXN 907.07 
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TWD 868.9 
COP 550.11 
PHP 335.74 
KRW 276.91 
RUB 211.71 
MAD 204.95 
IDR 178.31 
THB 153 
PEN 72.01 
CLF 66.79 
FJD 48.57 
HUF 40.62 
ISK 33.21 

NGN 29.72 
VND 27.02 
PLN 20.15 
NAD 4.81 

Table 21 provides the total amount issued, in the green bond market, in each currency up to January 2019. 
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Figure 3. The total issued amount during each year since the first green bond was launched by EIB in 2007. 

 

 
 

Figure 4. The timeline for an event study 

 
Table 22 Breusch-Pagan test for regression (1) 

Chi-square p-value 

48.416 0.000 

Table 22 presents the results from the Breusch-Pagan test. The test is used to identify any form of 
heteroscedasticity. The null hypothesis is that the error term variances are all equal. The null hypothesis is 
rejected. White robust standard errors are used to re-calculate the t-statistics. 

 
Table 23 Breusch-Pagan test for regression (2) 

Chi-square p-value 

65.633 0.000 

Table 23 presents the results from the Breusch-Pagan test. The test is used to identify any form of 
heteroscedasticity. The null hypothesis is that the error term variances are all equal. The null hypothesis is 
rejected. White robust standard errors are used to re-calculate the t-statistics. 
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Table 24 F test for regression (1) 

F statistics p-value 

14.842 0.000 

Table 24 presents the results from the F test. The test is used to identify whether a pooled model or a fixed 
effects model is preferred. The null hypothesis is that the preferred model is pooled regression. The result of F 
test rejects the null hypothesis. Therefore, a fixed effects regression model is preferred. 

 

Table 25 F test for regression (2) 

F statistics p-value 

10.211 0.000 

Table 25 presents the results from the Breusch-Pagan test. The test is used to identify any form of 
heteroscedasticity. The null hypothesis is that the error term variances are all equal. The null hypothesis is 
rejected. White robust standard errors are used to re-calculate the t-statistics. 

 

Table 26 Hausman test for regression (1) 

Chi-square Prob > Chi-square 

9.451 0.051 

Table 26 presents the results from the Hausman test. The test is used to identify whether a fixed effects model 
or a random effects model is preferred. The null hypothesis is that the preferred model is random effects. The 
null hypothesis is rejected at 90%confidence level. Therefore, a fixed effects regression model is more suitable. 

 

Table 27 Hausman test for regression (2) 

Chi-square Prob > Chi-square 

27.426 0.000 

Table 27 presents the results from the Hausman test. The test is used to identify whether a fixed effects model 
or a random effects   model is preferred. The null hypothesis is that the preferred model is random effects. The 
result rejects the null hypothesis, therefore supporting the use of fixed effects regression model. 

 


