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Resume 

Denne afhandling undersøger om markedet for grønne virksomhedsobligationer bidrager til at 

mindske klimaforandringerne. Det argumenteres at et effektivt marked for grønne obligationer vil 

allokere kapital til virksomheder der reelt er omstillingsparate eller er innovative på det grønne 

område. På denne baggrund undersøges det om grønne obligationsudstedere, kommunikerer en mere 

langsigtet og bæredygtig strategisk retning, samt hvordan bæredygtige præstationsmål, og udviklingen 

af disse i tiden efter udstedelse, divergerer relativt til konventionelle obligationsudstedere. Det 

argumenteres yderligere at hvis grønne obligationer skal yde et reelt bidrag, skal udstedelsen af disse 

fortsat stige eksponentielt. En negativ finansiel påvirkning ved grøn obligationsudstedelse relativt til 

en konventionel vil være en potentiel hindring af dette. Derfor undersøges yderligere hvordan 

finansielle præstationsmål, og udviklingen af disse i tiden efter udstedelse, divergerer mellem de to 

grupper af obligationsudstedere. Undersøgelsen udgør en quasi-eksperimentel 

begivenhedsundersøgelse baseret på difference-in-differences modellering og multipel regression 

over virksomhedsspecifikke effektmål relateret til strategi, miljø og finansiel præstation. 

 

Vores resultater indikerer, at grønne obligationsudstedelser overvejende er af symbolsk karakter. 

Relativt til udstedere af konventionelle obligationer finder vi at: I) den gennemsnitlige grønne 

obligationsudsteder ses at være mere langsigtet, men ikke at være mere fokuseret på klimaet i den 

strategisk orientering, II) udstedere af grønne obligationer findes at forøge deres udledning af 

drivhusgasser i årene efter udstedelse, III) grøn innovation findes ikke at være mere fremtræden for 

udstedere af grønne obligationer, hverken generelt eller efter udstedelse, IV) udstedere af grønne 

obligationer findes at forbedre deres ESG-scorer efter udstedelse, og V) der findes ingen signifikante 

forskelle i udviklingen af den finansielle præstation for grønne obligationsudstedere. 

 

Afhandlingen belyser at grønne virksomhedsobligationer ikke observerbart påvirker udstedernes 

miljøbelastning positivt. Det står derved klart, at investorer der investerer i grønne obligationer, bør 

sætte strengere krav til udstederne, såfremt de ønsker at opnå en positiv indvirkning på miljøet 

gennem deres investering. Virksomhedernes manglende formåen til at nedbringe deres 

miljøbelastning efter modtagelse af kapital øremærket til grønne investeringer fordre at der er behov 

for yderligere regulering og skærpede krav for grønne udstedelser. 
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1. Introduction 

The conclusions from the latest issue of the World Economic Forum’s "Global Risks" report (2020) are 

definite – the climate crisis is the biggest threat to the world economy. For the first time, climate-

related issues dominate all of the top-five long-term economic risks in terms of likelihood. Of the top-

five risks in terms of impact, three issues directly link to climate change. The negative impacts of cli-

mate change are said to add up to a planetary emergency with enormous negative economic impacts 

(WEF, 2020). The climate crisis is thus imposing great danger to investors with highly diversified port-

folios, also referred to as universal owners. Universal owners are defined as investors that care not 

only for the economic performance and governance of their individual portfolio holdings, but also for 

the performance of the economy as a whole (Hawley & Williams, 2000). The reasoning is, that the 

holdings of many institutions represent a significant cross-section of public traded equity and debt 

securities. The cross-sectional holdings of institutional investors have the characteristics of represent-

ing the entire economy, and thus universal owners experience returns closely related to the perfor-

mance of the markets as a whole (PRI, 2011). Limiting global warming to 1.5°C above pre-industrial 

levels, in accordance with the Paris Agreement, would significantly reduce risks and the impacts of 

climate change (European Union, 2020). To limit global warming to 1.5°C it is estimated that USD 90tn 

worth of investments are needed by 2030 (Climate Bonds Initiative & HSBC, 2018). Institutional inves-

tors manage pooled investments of some USD 93tn (EU, 2016). Institutional investors could thus, in 

theory, cover the cost of limiting global warming to 1.5°C. 

 

Green bonds are financial instruments structured to raise capital predetermined for climate invest-

ments. Trading on the capital markets, green bonds serve as an intermediary between investor capital 

and entities with a financing need for green projects. The green bond market is experiencing exponen-

tial growth and has since the inaugural issue in 2007 approximately doubled each year. The green bond 

market has grown to an outstanding value of USD 837bn (Environmental Finance, 2020). If the market 

keeps doubling every year, the investment needs of USD 90tn could be reached by 2027. An Investiga-

tion of whether or not green bonds are effective in combating the planetary emergency of climate 

change should spark the interest of not only investors, but governments and citizens of the world alike. 

This thesis aims to investigate if green bond issuers effectively employ the green capital in the interest 

of society. This has led to the following research question: 
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1.1 Research question 

How effective is the corporate green bond market proving to be as a contributor in the fight against 

climate change? 

 

An effective corporate green bond market would arguably prove to allocate capital towards green pi-

oneers and the transitioning of heavy emitters. The underlying corporate strategy of the green bond 

issuers is therefore of interest and the degree of tokenism a concern. If green bond issuance is found 

to correlate with negative financial performance, continuous exponential growth on the corporate 

green bond market is unlikely. Green bond issuers must therefore financially perform in-line or better 

compared with conventional bond issuers post-bond issuance. The research question will, therefore, 

be answered based on an investigation of the following set of analytical sub-questions: 

• How does the strategic environmental and long-term orientation differ between green and 

conventional bond issuers? 

• To what degree can the environmental motivation of corporate green bond issuers be charac-

terised as tokenistic? 

• In which way does the issuance of a corporate green bond affect the financial performance of 

the issuing firm relative to a conventional bond issue? 

 

1.2 Delimitations 

The thesis will be delimited only to encompass corporate bonds by publicly listed issuers. Bond issuers 

are categorised into three distinctively different categories; FIG, SSA and corporate issuers. A FIG issuer 

is a Financial Institutions Group and operates within financial services such as retail, commercial and 

mortgage banks as well as insurance companies. An SSA issuer is a Sovereign, Supranational or Agency 

entity that is defined as being partly or wholly government-owned or having support from a govern-

ment in the form of, e.g. a government guarantee. Corporate issuers are characterised by not operat-

ing within the financial services industry or being owned or backed by a government. 

 

The main reason for this delamination has to do with the nature of the issuer and bond characteristics. 

Publicly listed firms are subject to provide standardised information to the financial market, which 

makes them especially well-suited for quantitative analysis purposes. Further, SSA and FIG issuers are 

generally characterised as being less risky than corporates. The vast majority of issuers have credit 

rating scores skewed towards the better ratings concentrated in the AAA-A space. Further, betas are 

comparatively smaller than corporate issuers as they are less impacted by market volatility. The 
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inherent differences in their characteristics would make it difficult to control for issuer-specific differ-

ences when performing quantitative regression analysis that potentially could lead to biased or decep-

tive conclusions. When referring to corporate green or conventional bonds throughout this thesis, they 

will be referred to as green and conventional bonds. 

 

Europe, Asia and North America are the most well-developed markets for green bonds and account 

for more than 95% of all outstanding green bonds. The three regions are also the three major econo-

mies and will contribute with the most valuable insight on geographic differences compared to the 

remaining regions of Central and South America, Africa, Oceania and the Middle East. The analysis is 

therefore delimited to include issuers operating within these three geographic areas. 

 

The time horizon of the analysis is delimited to the period January 1st, 2013 until December 31st, 2019. 

Despite the first green bond issue seeing the light of day already in 2007 it was not until 2013 that the 

green bond market became of somewhat substance with a total outstanding amount of USD 13bn 

(Morgan Stanley, 2017). Up until 2013 the market for green bonds could barely be described as a 

standalone market. The immaturity of the market prior to 2013 warrants arguments such as uncertain 

definitions and lack of investor knowledge being present. 

 

1.3 Structure of thesis 

The thesis is structured in the following way. Section 2 serves to provide the reader with an introduc-

tion and overview to the green bond market. As green bonds are a relatively new phenomenon in the 

financial markets, a presentation may be helpful for the reader to ensure a common understanding of 

the technical terms and definitions used throughout the analysis. Section 3 uncovers the relevant re-

search conducted on the green bond market currently available. Section 4 introduces the theoretical 

considerations and framework on which the study will be based. In section 5, the conceptual choices 

and the method applied in the analysis is described. The section serves to provide transparency of how 

knowledge has been produced with detailed descriptions of the model specifications and data collec-

tion. Section 6 presents the analysis of how effective the corporate green bond market is proving to 

be as a contributor in the fight against climate change. In section 7, the analysis results are interpreted, 

and their implications are discussed in-depth while also providing suggestions on alternative research 

avenues and alternate methods. Lastly, section 8 provides concluding remarks.  
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2. Overview of the green bond market 

2.1 The history of targeted bonds 

Many aspects of sustainable finance could have been investigated for their potential contribution to 

combating climate change. It poses the question of why this thesis has chosen the likes of bonds to 

fulfil this role. Understanding the inherent powers of the bond market is critical to emphasise why 

bonds, in particular, have the opportunity to become an effective vehicle. The two most common fi-

nancial instruments are bonds and stocks. With a total value of more than USD 100tn at the end of 

2018, while the stock market had a market capitalisation of around USD 85tn the bond market is sub-

stantially larger in size than the stock market (Friesen, 2019). 

 

Another benefit of bonds regarding creating a foundation of effectiveness to impact the climate posi-

tively refers back to the inherent difference between stocks and bonds. With a stock, an investor takes 

ownership in the company and is investing in its innovation and prospects. These companies might be 

specifically targeting green innovation in one form or another, although this is far from certain and 

requires the investor to be vigilant in selecting only those specific companies that truly provide an 

environmental impact. When investing in bonds, the investors are presented with the Use of Proceeds 

clause, where it is specified what the proceeds from the company’s bond issue will be used to fund. 

The Use of Proceeds clause provides investors with the opportunity to have much more control over 

how their capital is spent. More control allows investors to specifically fund projects mitigating climate 

change, and this is one of the clear advantages of the bond market. 

 

Earmarking proceeds from a bond issue to fund specific project categories is far from a recent revolu-

tion in the bond markets history. The phenomenon dates back to the Italian renaissance in city-states 

such as Venice and Florence where new innovative forms of debt securities, such as the prestiti and 

the prestanze, were developed for real estate financing (Mathews & Kidney, 2012). More recent inno-

vations have taken shape around moving and directing capital towards specific fundraising needs and 

purposes. This was achieved with the establishment of various institutions such as Crédit Agricole, 

Instituto de Crédito Oficial and the European Investment Bank (Mathews & Kidney, 2012). One exam-

ple is Crédit Agricole which was founded in 1860 with the purpose of directing capital specifically to-

wards the French agricultural industry that had suffered severely following a mixed misfortune of bad 

weather and a burdening tax system (Jones, 1990). 
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In recent times there has been a further advancement of the purpose-driven credit funnelling with the 

introduction of Industrial Development Bonds throughout the 1950s and 1960s in the U.S. According 

to Mathews & Kidney (2012), these targeted bonds proved to be incredibly effective as a financial 

vehicle in stimulating and promoting capital flows towards new industries in previously non-industry 

areas such as Florida and Alabama. In total Alabama experienced 258 industrial development bond 

issues between 1958-1967 and accounted for approximately a quarter of all investments in Alabama 

during that period. Specifically, Alabama saw a surge in the creation of jobs with 25,000 new manufac-

turing jobs and another 35,000-50,000 jobs are expected to have been created indirectly (Mathews & 

Kidney, 2012). As such, the concept of targeting bonds to drive capital towards particular areas of 

investment interest have proven effective in the past. The past performance of targeted bonds sug-

gests that green bonds have the potential to contribute to the fight against climate change. 

 

2.2 Sustainable bond characteristics 

Today there exists a wealth of different types of bonds aimed at various sustainable purposes. Some 

sustainable bond types are more established and standardised than others, but the most popular types 

include sustainability bonds, social bonds and green bonds (Tay, 2019). An ecosystem composed of 

many entities such as frameworks developed by various interest organisations and several avenues for 

proper certification by second parties has been steadily developing since the inaugural issue in 2007. 

The ecosystem can, however, be somewhat of a jungle since there is no single governing body defining 

and enforcing what can actually constitute a sustainability, social or green bond. The mentioned frame-

works are all voluntary standards and not legally binding and are aimed at offering a set of standards 

investors can adhere to in order to judge the ‘greenness’ of an investment. 

 

2.2.1 Green bond frameworks 

The parties that provide the definitions surrounding green bonds are interest organisations and other 

stakeholders that have all developed individual frameworks. All the frameworks are built up around 

roughly the same pillars. Firstly, they define what qualifies to be a green bond and secondly, they pro-

vide a set of principles with guidelines on the Use of Proceeds. ICMA’s Green Bond Principles is an 

example of this approach and is widely considered the market standard (Pronina, 2019). ICMA’s Green 

Bond Principles of 2018 defines a green bond as “[...] any type of bond instrument where the proceeds 

will be exclusively applied to finance or refinance, in part or in full, new and/or existing eligible Green 

Projects [...] which are aligned with the four core components of the Green Bond Principles.” (ICMA, 
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2018, p. 3). ICMA’s Green Bond Principles are currently regarded as the market standard and apply 

worldwide. 

 

The cornerstone and first pillar in ICMA’s Green Bond Principles are the Use of Proceeds. The Use of 

Proceeds from a bond issue to green projects should be documented and precisely described in the 

legal documentation of the bond. Furthermore, the green projects that a company chooses to fund 

should have clear environmental benefits. The benefits are to be assessed and quantified, if possible, 

by the issuer (ICMA, 2018). If the Use of Proceeds are being used for refinancing purposes, it is highly 

recommended by ICMA that the issuer specifies projects or investments that are to be refinanced 

(ICMA, 2018). ICMA does not specify a comprehensive list of projects or definitions of eligible green 

projects. However, they list and describe ten broad-reaching categories that are believed to contribute 

sufficiently to environmental goals. Common categories include renewable energy and pollution pre-

vention (ICMA, 2018). The common categories are only examples, and ICMA proposes issuers to seek 

information regarding green projects within their specific sector and geography from independent in-

stitutions. 

 

The second pillar in the ICMA Green Bond Principles framework is promoting transparency in the com-

munication of project selection and evaluation. It is essential that issuers communicate the overall 

environmental objectives, i.e. how the chosen green project identifies with the ten listed categories of 

eligible green projects (ICMA, 2018). The third pillar is the management of the proceeds themselves 

and ties well with the mindset of transparency. The proceeds from a bond issue are to be tracked at 

all times by the issuer and moved to a separate sub-portfolio. From this sub-portfolio funds can be 

moved to specific green projects and enables the possibility of continuous tracking and periodical ad-

justments. Furthermore, the issuer should make investors aware of the funds currently allocated to 

green projects. It is further recommended that the issuer lets a third party, e.g. an independent audi-

tor, verify the tracking of proceeds by management to the green projects (ICMA, 2018). 

 

The fourth and final pillar is the reporting aspect. Issuers should at all times during the green bond’s 

lifespan make sure to produce, keep and make readily available up to date reports concerning the Use 

of Proceeds. This is to be renewed in accordance with the green project development or at least an-

nually until the total proceeds have been allocated. This report is to contain a comprehensive list of all 

projects, including a thorough description, the currently allocated amount and the impact that is to be 

expected. Furthermore, it is highly encouraged that the report also includes specific and quantitative 
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performance measures on the current progress and goal(s). This is also to include a description of the 

methodology and any assumptions used for measurement (ICMA, 2018). The issuer of a green bond 

can take advantage of the many advisory services being offered in assisting with the establishment of 

a green bond framework and handle all reporting aspects. This can significantly improve the quality 

and trust of such reports. 

 

In response to voluntary standards, like ICMA’s Green Bond Principles, the European Union has since 

2018 contemplated developing their own framework with the intention of providing a common gov-

erned standard in Europe. This is a part of the broader European Commission Action Plan that was 

announced in March 2018 (European Commission, 2018). It is a strong signal to the markets that there 

is a clear and definite need for harmonising the green bond market and thereby furthering the trust 

and tangibility of such bonds. Time will tell if the EU green bond standard will become a true standard 

that has the ability to gather and harmonise the green bond market or just become yet another frame-

work in the sea of standards. 

 

2.2.2 The role of external reviewers and second-party opinions 

Since all current green bond frameworks are only serving as guidelines without any governing body, 

the concept of independent external reviewers has become popular. The external reviewers are meant 

to act as a substitute for the missing governing body and provide their objective opinion on how well 

the issued green bond aligns with the chosen green bond framework. The external reviewer will com-

pile a report of their findings, and the issuer will subsequently make this freely available to the public. 

There exist multiple ways in which external reviewers can provide their verification of the greenness. 

An external review can greatly vary in purview and perhaps only address the green bond framework, 

a specific green bond issue or the underlying green assets and procedures for the Use of Proceeds. 

 

There are four general avenues for external reviewers to provide their opinion; 1) Second Party Opin-

ion, 2) Verification, 3) Certification and 4) Scoring/Rating (ICMA, 2018). Firstly, the Second Party Opin-

ion is provided by a firm with environmental expertise, and their objective is to assess the alignment 

between green bond framework against a market guideline, e.g. ICMA’s Green Bond Principles. Spe-

cifically, the assessment will evaluate the four core areas of the framework and how well it aligns with 

the market standard, especially important is the Use of Proceeds. Secondly, the verification process is 

an assessment of the alignment between a select set of criteria. These criteria typically relate to envi-

ronmental and general business processes and will assess the issuer’s alignment with claims by the 
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issuer or external or internal standards. How the issuer is tracking the Use of Proceeds and measure-

ment of delivering on their environmental goals may also be examined as a part of the verification. 

The verifiers are typically an audit consultancy such as KPMG or PwC. Thirdly is the certification, which 

is a confirmation that a green bond, a green bond framework or the Use of Proceeds is fully aligned 

with an external recognized standard with specific criteria defined - usually carried out by the same 

providers as the verification. Lastly, the green bond scoring or rating is an assessment of the material 

environmental risks. This service is typically provided by rating agencies such as S&P Global or Moody’s 

(ICMA, 2018). These four different avenues for external reviews are all somewhat similar, and each 

method has its own set of pros and cons which can be found in table 1. 

 

Table 1: 

Overview of the pros and cons of the four review methods and their providers. 

Review method Providers Pros Cons 

Second Opinion 

 

 

 

 

● Popular review method and highly re-
spected in the broader market 

● Supports the investor understanding 
● Specific to the green bond framework 

only allowing for multiple bond issues per 
review 

● Positive from an issuer marketing per-
spective as it is conducted pre-issuance 
and can be used to attract investors 

● Pre-issuance conditions can be 
vague as the issuers may not 
have selected specific projects 
to fund yet 

● Each provider uses its own 
methodology which makes com-
parisons difficult 

Verification 

 

 

 

● Monitors the Use of Proceeds 
● Conducted post-issuance, which allows 

for more in-depth detail and specificity 
● Increasing reliability in the market, espe-

cially strengthened by a list of trusted ver-
ifiers maintained by the interest organisa-
tion Climate Bonds Initiative 

● Conducted post-issuance and 
cannot aid the investment deci-
sion at the time of issuance 

Certification 

 

 

 

● Monitors the Use of Proceeds 
● Conducted post-issuance, which allows 

for more in-depth detail and specificity 
● Increasing reliability in the market, espe-

cially strengthened by a list of trusted ver-
ifiers maintained by the interest organisa-
tion Climate Bonds Initiative 

● Conducted post-issuance and 
cannot aid the investment deci-
sion at the time of issuance 

Scoring/Rating  
 

 

● Facilitates quick and rough estimates 
● Often carried out by highly respected rat-

ing agencies 

● Many different scoring and rat-
ing scales used which are unique 
to each rating provider 
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2.3 Green bond market development 

The green bond market was kicked off with its inaugural issue in 2007 by the European Investment 

Bank (EIB, 2020) and has since then grown tremendously in size. Taking a broad view of the market, 

the issuance levels have experienced significant and steady growth during the last six years. This is 

evident in figure 1 with a total outstanding amount of USD 1,200bn in climate-aligned bonds in 2018 

where green bonds accounted for a quarter of that with a total amount outstanding of USD ~400bn 

(Climate Bonds Initiative, 2019). This is in stark contrast to the mere USD 13bn in outstanding green 

bonds in 2013 (Climate Bonds Initiative, 2019) and corresponds to a compounded annual growth rate 

of 98.4% between 2013-2018. The compounded annual growth rate is a good illustration of the rapid 

pace the market has grown in recent years. 

 

Due to the ambiguity of the green bond market and its many voluntary standards, the Climate Bonds 

Initiative green bond data is spread across three different categories; fully-aligned, strongly-aligned 

and green bonds. Fully-aligned bonds constitute non-certified green bonds from issuers that derive 

>95% of their revenues from green business lines, strongly-aligned bonds constitute non-certified 

green bonds from issuers that derive 75%-95% of their revenues from green business lines, and finally, 

green bonds are defined as certified green bonds (Climate Bonds Initiative, 2019). 

Figure 1: 

Growth in green bonds in the period 2013-2018 measured in USD billion outstanding. Source: Climate Bonds 

Initiative, 2018. 

 

 

The current COVID-19 pandemic could very well be fuelling the growth in green bond issuances when 

markets have stabilised. Central banks are known to turn to expansionary monetary policy in response 

to an economic crisis as was the case following the economic recession in 2008. A low interest rate 

environment contributes with attractive conditions for debt issuance. Since 2008 the outstanding 

amount of corporate debt issued by non-financials have more than doubled and reached a record high 
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USD 13.5tn ultimo 2019 (Çelik & Isaksson, 2020). The current COVID-19 pandemic already has had a 

tremendous negative economic impact. Central banks have in response to the pandemic cut rates, 

purchased assets, created lending programs as well as modified financial regulations to stimulate the 

financial markets - similar to the response of the crisis in 2008 (Haas & Neely, 2020). Thus, a low inter-

est environment is expected in the foreseeable future, when the expansionary monetary policy has 

taken effect arguing that corporate debt will continue to grow at a high rate. 

 

With more than USD 145bn in outstanding green bonds as of 2018, Europe is the geographic region 

where green bonds are most prevalent. Close behind Europe is North America and the Asia-Pacific with 

each just below USD 100bn outstanding green bonds in 2018. France is observed to be the leading 

green bond issuing country in Europe with a total share of USD 44bn. China has a dominant position in 

the Asia-Pacific region, with a total share of USD 55bn. However, measured on the number of out-

standing climate-aligned bonds, North America is the clear leader with a total number of 2,400 out-

standing bonds followed by the Asia-Pacific with 1,519 and Europe with 1,418 as of 2018 (Climate 

Bonds Initiative, 2019). An overview of the geographical distribution can be seen in figure 2 below. 

 

Figure 2:  

Distribution of green bonds by region and country in outstanding USD billion and number of bonds in 2018. 

Source: Climate Bonds Initiative, 2018. 

 
 

When looking at rating characteristics of green bonds, investment grade ratings between AAA to BBB 

are by far the most prevalent scores accounting for 84% of the total market in 2018. 10% are not rated 

and only 6% are rated as high-yield bonds ranging between BB to CCC. 
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Figure 3:  

Distribution of green bond credit ratings in 2018. Source: Climate Bonds Initiative, 2018. 

  
Historically, green bond issuance has especially been popular within the transport sector. Green bond 

issuances in the transport sector accounted for more than 60% of the market in 2013. Since then the 

transport sector’s dominance has been diminishing and accounted for only ~30% in 2018. The energy 

sector has been relatively stable throughout the years, accounting for ~20% on a yearly basis between 

2013-2018. The sectors that have seen the biggest growth are those of water and multi-sector. Water 

has gone from below 1% in 2013 and grown to more than 15% in 2018. Multi-sector accounted for less 

than 3% in 2013 and grew to more than 30% in 2018 (Climate Bonds Initiative, 2019). According to 

Climate Bonds Initiative (2019), a part of this sector transformation can be attributed to their refined 

screening methods that have picked up more issuers in the sectors such as water, buildings and multi-

sector. 

 

Figure 4:  

Sector distribution of green bond issuers between 2013-2018. Source: Climate Bonds Initiative, 2018. 
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3. Literature review 

3.1 Literature review on green bonds 

As green bonds are a fairly new financial instrument, the amount of literature on the subject is rather 

limited at the current time. However, the research is growing in parallel with the growth of the green 

bond markets. One -interesting finding seems to gain common ground – green bonds trade at a pre-

mium in relation to conventional bonds. This is interesting in terms of scalability, given that green bond 

issuers seemingly are able to access lower cost of capital when financing green growth as opposed to 

growth with no emphasis on the environment. Furthermore, volatility is also a subject that often ap-

pears in the research on green bonds. Most studies seem to agree that green bonds are less volatile 

than conventional bonds. To our knowledge, only one study touches upon the environmental perfor-

mance of green bonds issuance and finds evidence of a positive correlation. 

 

3.1.1 Green bond premium 

Preclaw & Bakshi (2015) used the Global Credit Index (multi-currency index that includes both corpo-

rate and SSA issuers) to perform a regression analysis on credit spreads that decomposed the Option 

Adjusted Spread into common risk factors. The finding was that investors have been paying a statisti-

cally significant green bond premium of 17 basis points [bps] when investing in green bonds relative 

to conventional bonds, after controlling for their firm specific characteristics e.g. credit risk, spread 

duration etc. From the results it can further be concluded, that this green bond premium has steadily 

increased as the market has grown in size in recent years. 

  

Preclaw & Bakshi (2015) argue four potential explanations to be plausible for the differences in 

green/conventional bond valuations: 

1. A reflection of growing interest in green bonds resulting in a mismatch between the supply 

and demand for green issues 

2. Some market participants have suggested that the tighter spreads reflect the positive exter-

nalities e.g. mitigating climate risk 

3. A reflection of simple investor preference caused by investors accruing benefits, off-setting 

the lower cash flow e.g. psychological benefits, brand value, influence with regulators and in-

direct gains 

4. It is plausible that green bonds are less risky or volatile than otherwise similar conventional 

bonds 
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Whether or not green bonds are less risky or volatile than their conventional peers were further ana-

lysed but with largely inconclusively results. Preclaw & Bakshi (2015) used Option Adjusted Spread and 

rolling three-month total return volatility to provide a metric comparable to the Sharpe Ratio. Conven-

tional bonds were found to have both larger spreads and coupon rates than their green peers, arguing 

that conventional bonds are more attractive to investors conditioned on equal volatility. Green bonds 

were however observed to have higher volatility-adjusted spreads at various points in time. Adjusting 

for volatility thus showed some green bonds to be more attractive than their conventional twins de-

spite their immediate competitive disadvantage in terms of spread and coupon rates. This is in align-

ment with results from Barclays Quantitative Portfolio Strategy Team’s findings which found that bond 

issues scoring higher on environmental, social and governance [ESG] investing factors show potential 

to provide incremental return after adjusting for risk (Preclaw & Bakshi, 2015). It is therefore argued 

that green bonds may be able to match the risk-adjusted returns for conventional debt. 

 

Zerbib (2017) has investigated the green bond premium further, aiming to determine and explain the 

value of the green bond premium. The study was conducted on the basis of the entire sample of out-

standing green bonds complying with the ICMA’s Green Bond Principles on December 30, 2016 (681 

bonds). The sample includes bonds from various issuer types; corporates, FIG’s and SSA’s including 

municipalities. Zerbib (2017) found the average green bond premium to equal 8 bps. As such, the green 

bond premium is argued to be substantially lower than the one found by Preclaw & Bakshi (2015). 

Zerbib (2017) explained the pricing difference between green and conventional bonds with two phe-

nomena which are not mutually exclusive i) Excess investment demand due to the intrinsic character-

istics of green bonds and ii) An insufficiently large volume of green bond issuances. Zerbib (2017) thus 

supports the first plausible explanation for the green bond premium as presented by Preclaw & Bakshi 

(2015). 

 

Larcker & Watts (2019) investigated the green bond premium on U.S. municipal bonds. They found 

that U.S. municipal investors are entirely unwilling to sacrifice returns to invest in green securities. 

Larcker & Watts (2019) argued that the U.S. municipal securities market is heavily dominated by U.S. 

retail investors as opposed to institutional investors. The findings of Larcker & Watts (2019) indicate 

that Preclaw & Bakshi (2015)’s third plausible explanation is not valid. If investor preference caused by 

accruing benefits, off-setting the lower cash flow e.g. psychological benefits, brand value etc., was 
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indeed the causation of the green bond premium, it would most likely also have come to show in the 

pricing of municipal green bonds. 

 

Nanayakkara & Colombage (2019) also found pricing differences between green and conventional 

bonds. Their study covered 82 corporate green bonds representing the capital markets worldwide is-

sued in the period 2016-2017. They observed that green bonds are traded with a statistically significant 

premium of 63 bps compared with their conventional peers. Considering the findings of Larcker & 

Watts (2019), and the fact that Zebib (2017) included municipal green bonds, it is to be expected that 

the results of Nanayakkara & Colombage (2019) showed a larger green bond premium. Nanayakkara 

& Colombage (2019) argued that green bonds are able to trade at a premium by offering a lower risk 

investment for the investors. Their statement is supported by the findings of Collin-Dufrense et al. 

(2001), who stressed that market risk increases the yield spread of corporate bonds. Further, Campbell 

& Taksler (2003) as well as Lepone & Wong (2009), have later added to the evidence of the relationship 

between market risk and yield spread. The above argues it is indeed quite plausible, that green bonds 

are less risky or volatile than otherwise similar conventional bonds as suggested by Preclaw & Bakshi 

(2015). 

 

Bachelet et al. (2019) found that there is a difference in the green bond premium based on the char-

acteristics of the issuer. Institutional green bond issues were observed to have negative premiums and 

benefit from high liquidity, whereas corporate issuers were observed to have positive premiums and 

a much narrower liquidity advantage compared to their conventional bond twins. When corporate 

issuers were analysed at a deeper level, it was clear that there could be observed a significant differ-

ence in certified versus non-certified issues. Positive premiums were found to be much correlated with 

non-certified green bond issues. Bachelet et al. (2019) argued that the negative premium requires ei-

ther an established reputation or a green verification in order to reduce asymmetric information. The 

findings of Bachelet et al. (2019) indicates that investors are only prepared to reward issuers who they 

believe actually deliver environmental impact from the proceeds. This supports Preclaw & Bakshi 

(2015)’s second plausible explanation of the green bond premium being reflected in positive external-

ities from the green bond investments. 

 

3.1.2 Green bond volatility 

Pham (2016) was the first to analyse the volatility behaviour of the green bond market using data on 

daily closing prices of the S&P Green Bond indices in the period 2010-2015. The study builds on the 
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multivariate Generalised Auto-Regressive Conditional Heteroskedasticity framework. The multivariate 

Generalised Auto-Regressive Conditional Heteroskedasticity model allows time-varying conditional 

variances of asset returns as well as covariances between the returns of different securities. The S&P 

GB Index & the GBP Index was used to track the global green bond market (certified and non-certified), 

which was then held against the U.S. Aggregate Bond Index as a proxy for the broader conventional 

bond market. Pham (2016) found that volatility clustering exists within each index. The study sug-

gested that evidence is present for time-varying volatility spill-over between the green bond market 

and the conventional bond market. Both the certified and non-certified green bond market were ob-

served to be positively correlated with the conventional bond market. The reliability of the results of 

Pham (2016) was criticised by Daszyńska-Żygadło & Marzalek (2018) where it is pointed out that the 

S&P BG Index was first established in 2014, and that the actual behaviour of the index consequently 

was effectively analysed for only one year. 

 

Daszyńska-Żygadło & Marzalek (2018) suggested that investing in green bond indices is slightly riskier 

than the aggregate bond indices. In their research, the Solactive Green Bond Index was held against 

the broad universal bond index, Solactive ((MVIS EM Aggregate Bond) TR Net). Volatility was measured 

by standard deviation on daily logarithmic rates of return calculated for the period 2014-2018. The 

volatility analysis showed that the green bond index grew faster and stronger than that of the aggre-

gated bonds index. Beta-coefficients were utilised to analyse the sensitivity of the green bond Index 

to the broader conventional bond index. The beta-coefficients were also calculated on the basis of 

daily logarithmic return rates and for the same period of time. The green bond index’s beta coefficient 

was observed to oscillate just above 1. Thus, the results indicated that investing in green bonds is 

riskier than investing in conventional bonds. 

  

The limited credibility of the results found in Pham (2016) along with the observations of Daszyńska-

Żygadło & Marzalek, 2018 is not very supportive of Nanayakkara & Colombage (2019)’s argumentation. 

Nanayakkara & Colombage (2019) found that the green bond premium is, at least partly, caused by 

green bonds being less risky than conventional bonds. To claim that the green bond premium will be 

carried forward due to lower risk, therefore calls for stronger evidence of green bonds, offering inves-

tors a less risky investment than conventional bonds. 

 

A later study by Daszyńska-Żygadło, Marzalek & Piontek (2018), conversely to the previous, argue that 

green bonds are in fact less risky than their conventional peers. The methodology of the study was 
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similar to the one of Pham (2016), but the data sample was much more extensive and covered the 

period between 2014-2018. Considering the compounded annual growth rate of the green bond mar-

ket between 2013-2018 presented in section 2.3, the extended data coverage makes a substantial 

difference and therefore increases the validity significantly. Further, the green bond indices analysed 

were expanded to cover four of the six existing ones, whereas Pham (2016) included the S&P indices 

alone. The volatility of green bonds was found to be positively correlated with conventional bonds, 

with an average correlation coefficient of 0.4 across the whole sample. However, the green bonds 

were observed not to transfer significant changes from the conventional bond market, arguing that 

green bonds are less volatile than conventional. The latest study of Daszyńska-Żygadło, Marzalek & 

Piontek (2018) thus supports the results presented by Pham (2016). That the green bond premium 

reflects green bonds being less risky than conventional bonds, as argued by Nanayakkara & Colombage 

(2019), therefore gains credibility. 

 

3.1.3 Green bond environmental impact 

Flammer (2018) analysed several different characteristics between issuers of green and conventional 

bonds post-issuance. Of environmental subjects, Flammer (2018) investigated the issuer’s emission of 

CO2 to assets, change in green patent filings, change in the ESG rating measured by Thomas Reuters’ 

ASSET4 and change in the concentration of green investors in the issuer. Flammer (2018) found that 

issuers of green bonds experience an increase in the ESG rating and a decrease in the emissions of CO2 

to assets post-issuance. In addition, Flammer (2018) also finds that the number of green patent filings 

and the concentration of long-term investors increases following the issuance of a green bond. On this 

basis, Flammer (2018) concludes there is no evidence pointing towards greenwashing. The significant 

findings of environmental impact provided by issuing green over conventional bonds found by Flam-

mer (2018) support the argument made by Preclaw & Bakshi (2015) of the green bond premiums pres-

ence due to green bonds ability to mitigate climate risk could be a valid explanation. 

 

Flammer (2018) also examined cross-sectional characteristics between certified and non-certified 

green bonds and the environmental materiality of the issuing firm’s profitability. The cross-sectional 

analysis revealed that the baseline results on the environmental impact are stronger for certified green 

bonds and where the environment is material to the firm’s profitability (Flammer, 2018). 

 

Based on the literature review on green bonds, the subject could naturally benefit from further re-

search. This is especially the case within the field of environmental impact, which is paramount when 
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considering the motivation behind the category establishment of green bonds. Further literature on 

the subject of environmental impact in investments and environmental impact measurement will be 

reviewed in the following section. 

 

3.1.4 Summary of the green bond literature review 

The above literature review of green bonds premiums proves strong empirical evidence that corporate 

issuers can obtain a lower cost of capital by issuing a (certified) green bond relatively to a conventional 

bond. Given the findings of Larcker & Watts (2019) arguing that no green bond premium exists in the 

municipal green bond market, excluding the study of Zerbib (2017) who included municipal bonds is 

found reasonable. Therefore Preclaw & Bakshi (2015)’s suggested green bond premium of 17 bps can 

be assumed to be the lower end, and the higher end to be 63 bps as suggested by Nanayakkara & 

Colombage (2019), issuers have a quite substantial incentive to finance growth through green bonds 

currently. The studies conducted on green bond volatility and environmental performance are in fa-

vour of the green bond premium to continue supported by the possible explanations by Preclaw & 

Bakshi (2015). In isolation, the green bond premium, lower volatility and environmental impact would 

make homo economicus prefer green bond issuance to conventional bond issuance. Combined with 

the expected growth in corporate debt issuance post-COVID-19, the corporate green bond market 

must thus be expected to continue its exponential growth in the years to come. Scale is a prerequisite 

for green bonds to make a significant difference and is assumed throughout this study based on the 

above. If this study finds that green bond issuance is not found tokenistic and is followed by positive 

environmental impact, they can, therefore, be argued to be an effective contributor in the fight against 

climate change. 

 

3.2 Literature review on environmental impact measuring 

The current challenges of measuring impact pose a significant and highly relevant concern of green-

washing. Criticism and scepticism found in the literature are therefore of utmost importance to con-

sider if green bonds potentially are to be argued as anything else than false promises enfolded in sus-

tainable gift wrapping. This section will cover some of the existing literature on measuring impact with 

emphasis on the environment. As such, a theoretical foundation will be established concerning what 

characteristics green bonds must possess if the financial instruments are to prove their credibility in 

delivering environmental impact. 
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3.2.1 Environmental impact 

Experience from the existing literature on impact investing is a useful source of information when it 

comes to measuring non-financial returns. Impact investing recognises that investments can pursue 

financial returns while also intentionally addressing social and environmental challenges (Bugg-Levine 

& Emerson, 2011). If impact investing is considered “what is done”, then blended value is what is pro-

duced. Blended value is the combination of economic, social, and environmental value organisations 

produce from its operations. Blended value is the sum of parts rather than something that can be 

achieved by simply adding up its components (Bugg-Levine & Emerson, 2011). As such, an impact in-

vestor is interested in a tribble bottom line as opposed to traditional investing where the emphasis is 

solely on the financial bottom line. 

  

For the purpose of defining social- and environmental (hereafter, simply “social”) impact three basic 

parameters of impact are to be introduced: enterprise impact, investment impact and non-monetary 

impact. Enterprise impact is defined as the social value of the goods, services and other benefits pro-

vided by the investee enterprise (Brest & Born, 2013). Investment impact is defined as the particular 

investors’ financial contribution to the social value created by the enterprise (Brest & Born, 2013). 

Nonmonetary impact is defined as the various contributions in excess of providing capital that inves-

tors may make to the enterprise’s social value. Brest & Born (2013) stresses that a particular invest-

ment only has social impact if it increases the quantity or quality of the enterprise’s social outcomes 

beyond what would otherwise have occurred. Commonly this is referred to as additionality and is 

widely accepted to be a condition for claiming an investment to bring impact. 

  

To define social- and environmental (hereafter, simply “social”) impact, three basic parameters of im-

pact are to be introduced: enterprise impact, investment impact and non-monetary impact. Enterprise 

impact is defined as the social value of the goods, services and other benefits provided by the investee 

enterprise (Brest & Born, 2013). Investment impact is defined as the particular investors’ financial con-

tribution to the social value created by the enterprise (Brest & Born, 2013). The non-monetary impact 

is defined as the various contributions in excess of providing capital that investors may make to the 

enterprise’s social value. Brest & Born (2013) stresses that a particular investment only has an impact 

if it increases the quantity or quality of the enterprise’s social outcomes beyond what would otherwise 

have occurred. Commonly this is referred to as additionality and is widely accepted to be a condition 

for claiming an investment to bring social impact.  
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Both investment impact and non-monetary impact ultimately depends on the enterprise impact. Brest 

& Born (2013) breaks down enterprise impact further down to the following sub-categories: 

● Product impact is the impact delivered by goods or services that are produced from the en-

terprise’s operations, e.g. clean water, financial services, energy etc. 

● Operational impact is impact related to the enterprise’s operations and covers the environ-

mental footprint, job creation, employees’ health & security etc. These factors are what is 

also referred to as ESG-factors 

 

Having the criteria of additionality in mind, one must understand that it is alone green bond invest-

ments in the primary markets that have the potential to provide direct environmental impact. Invest-

ing in the secondary markets is merely a transaction of ownership. No increase in the quantity nor the 

quality of the enterprise’s social outcomes occur beyond what already has been established from the 

issue in the primary markets. Further, refinancing through green bonds rules out the possibility of in-

vestment impact since the financial contribution is no longer additional. However, it is still a possibility 

that refinancing with green bonds is able to yield environmental non-monetary impact. Green bond 

refinancing can be subject to additional terms regarding the enterprise’s emission and waste. Thus, 

the refinancing may be structured in a way that incentivises to implement additional efforts to mitigate 

its negative environmental impact. 

 

3.2.2 Measurement of Environmental Impact 

It has been documented numerous times that impact measuring in relation to ESG purposes is increas-

ingly important to investors (Rust, 2018). However, the measurement process is a challenging feat, 

and according to Rust (2018), more than 130 impact measurement initiatives and methods exist. This 

is especially the case for the social and governance part of ESG, where there are no obvious quantita-

tive measures. Environmental impact is more easily quantified with measures, e.g. total greenhouse 

gas emission to sales, the amount of freshwater saved in production/building amenities, increase in 

product lifetime measured in years etc. Measuring environmental impact is, however, not without its 

challenges as there exists no market standard for environmental impact measurement and reporting.  

 

Magor (2019) proposes that one solution to this challenge is for rating agencies or other specialised 

third-party providers to assign an overall ESG rating that may also be divided into three single scores 

for E, S and G, respectively. According to Magor (2019), this approach also makes comparisons be-

tween investments much easier, although some detail of the precise environmental impact is lost. 
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While this argument appears to be sound, a much more severe issue is that the same issuer can expe-

rience wildly different ratings between providers. A study by Li & Polychronopoulos (2020) of both 

European and U.S. companies with numerous ESG-ratings each, uncovers a large dispersion between 

a company’s highest and lowest rating depending on the rating provider. The cumulative dispersion is 

found to be 10.0% and 24.1% for Europe and the U.S., respectively. Li & Polychronopoulos (2020) con-

cludes that the ESG-ratings vary markedly due to the nature of each provider’s rating methodology, 

i.e. ranking of ESG subjects, measurement assumptions, calculation definitions etc. This is further 

backed by Dorfleitner et al. (2015) through an empirical study of more than 8,500 companies world-

wide comparing different ESG rating approaches. Dorfleitner et al. (2015) suggest there is an evident 

lack of convergence in the ESG measurement methods between providers leading to different ratings 

that do not coincide in distribution nor risk. 

 

This is not to say that ESG scores cannot be leveraged in a situation where comparative analysis is 

essential. The approach of consolidating different measures into one single score might not be a 

straightforward and fool proof approach, but the method makes comparisons between investments 

much quicker and can provide to be a good guide for a first or quick analysis. Sustainability conducted 

a study of industry expert views on ESG ratings in 2019. On the topic of factors determining rating 

quality, the two most important factors were ‘Credibility of data sources’ and ‘Quality of Methodology’ 

(Sustainability, 2019). Furthermore, Sustainability (2019) also found that the quality and credibility has 

improved vastly between 2012-2019 according to industry experts. On this basis, there are indications 

of an increasing validity in the use of ESG ratings as long as one remains critical on the rating provider 

methodology and data sources. 
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4. Theoretical frameworks 

4.1 Framework for investigating causal effects 

4.1.1 Difference-in-Differences vs. Fixed Effects 

Two statistical frameworks are often used to analyse the causal effects of a given treatment/event: 

Difference-in-Differences and Fixed Effects. The main difference between the two models is the choice 

of control used to capture the causal effect. The fixed effects compare each observation with itself at 

an earlier point in time as control (Strumpf, Harper & Kaufman, 2017). In contrast, difference-in-dif-

ferences estimates the effect of an event by using changes over time in a treatment group relative to 

a control group of comparable entities not subject to the treatment (Strumpf, Harper & Kaufman, 

2017). The additionality criteria stated in section 3.2.1 dictates that the possible environmental impact 

of green bond issuance must be more than what would otherwise have occurred. Given the addition-

ality criteria, comparing an observation to itself through time is thus not an appropriate control. There-

fore, using a control group of conventional bond issuers is necessary to capture the possible additional 

effects of issuing green bonds as opposed to conventional bonds. For this reason, the difference-in-

differences framework has been chosen in favour of fixed effects in this study. The difference-in-dif-

ferences framework builds on multiple linear regression and the use of interaction variables. 

 

4.1.2 Multiple Linear Regression & Ordinary Least Squares 

Multiple linear regression is frequently used in research seeking to draw general conclusions to a given 

population from sample data. The popularity of the method lies within its ability to predict changes in 

the dependent variable (𝑌𝑌𝑖𝑖) given changes in various independent variables (𝑋𝑋1𝑖𝑖 ,𝑋𝑋2𝑖𝑖 ,𝑋𝑋3𝑖𝑖 , . . ,𝑋𝑋𝑧𝑧𝑖𝑖). Mul-

tiple linear regression enables to isolate the estimated single regressor (𝑋𝑋1𝑖𝑖) effect on (𝑌𝑌𝑖𝑖) by holding 

other independent regressors (𝑋𝑋2𝑖𝑖 ,𝑋𝑋3𝑖𝑖  etc.) constant (Stock & Watson, 2015). 

 

Generally, the multiple linear regression model takes on the form: 

𝑌𝑌𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥1 + 𝛽𝛽2𝑥𝑥2+. . . +𝛽𝛽𝑘𝑘𝑥𝑥𝑘𝑘 + ϵi, 𝑖𝑖 = 1, . . . ,𝑛𝑛 

 

The coefficients 𝛽𝛽0,𝛽𝛽1, . . . ,𝛽𝛽𝑘𝑘, are estimated with the Ordinary Least Squares. The key idea with Ordi-

nary Least Squares is that the coefficients are estimated by minimising the sum of squared prediction 

mistakes. This is done by minimising ∑ (𝑌𝑌𝑖𝑖 − 𝑏𝑏0 − 𝑏𝑏1𝑋𝑋𝑖𝑖)2𝑛𝑛
𝑖𝑖=1  (Stock & Watson, 2015). 

The coefficient estimates that minimise the squared prediction mistakes are called the Ordinary Least 

Squares estimators and are denoted �̂�𝛽0, �̂�𝛽1, . . . , �̂�𝛽𝑘𝑘. The predicted value of 𝑌𝑌𝑖𝑖 is calculated from the 
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estimates of 𝑏𝑏0 + 𝑏𝑏1𝑋𝑋1𝑖𝑖+. . . +𝑏𝑏𝑘𝑘𝑋𝑋𝑘𝑘𝑖𝑖  and the mistake (𝜖𝜖𝑖𝑖) in predicting 𝑌𝑌𝑖𝑖 is 𝑌𝑌𝑖𝑖 − (𝑏𝑏0 +

𝑏𝑏1𝑋𝑋1𝑖𝑖+. . . +𝑏𝑏𝑘𝑘𝑋𝑋𝑘𝑘𝑖𝑖) = 𝑌𝑌𝑖𝑖 − 𝑏𝑏0 − 𝑏𝑏1𝑋𝑋1𝑖𝑖−. . .−𝑏𝑏𝑘𝑘𝑋𝑋𝑘𝑘𝑖𝑖, where the estimates of the coefficients are de-

noted 𝑏𝑏0, 𝑏𝑏1, . . . , 𝑏𝑏𝑘𝑘. The squared prediction mistakes over all n number of observations can then be 

summed as (Stock & Watson, 2015): 

 ∑ (𝑌𝑌𝑖𝑖 − 𝑏𝑏0 − 𝑏𝑏1𝑋𝑋1𝑖𝑖−. . .−𝑏𝑏𝑘𝑘𝑋𝑋𝑘𝑘𝑖𝑖)2𝑛𝑛
𝑖𝑖=1  

 

4.1.3 Interaction effects 

An interaction effect is the effect between two or more independent variables that enable to explain 

the effect on 𝑌𝑌𝑖𝑖 given a change in one independent variable that depends on another independent 

variable. The interaction can be applied to any form of independent variables, whether it is multiple 

dummy variables, a combination of dummy variables and continuous variables or multiple continuous 

variables (Stock & Watson, 2015). Interaction variables can for instance be used to predict changes in 

𝑌𝑌𝑖𝑖 given that a firm has 1) issued a green bond and 2) operates in, e.g. a particular industry sector. The 

estimated coefficient will then indicate what the additional effect on 𝑌𝑌𝑖𝑖 is, if the firm is both an issuer 

of a green bond and is operating in, e.g. the transportation industry. An interaction between two var-

iables is denoted 𝑋𝑋1𝑖𝑖 × 𝑋𝑋2𝑖𝑖  and is created by multiplying the two independent variables (Stock & Wat-

son, 2015). 

 

4.1.4 Difference-in-Differences 

The difference-in-differences framework is a classic multiple linear regression with a particular set of 

interaction variables. The difference-in-differences model estimates the average causal effect of the 

treatment on the treated group. The estimated effect is thus not the effect of treatment on the indi-

vidual observation, but the average causal effect on the population (Strumpf, Harper, & Kaufman, 

2017). The basic difference-in-differences regression consists of the two groups, treated (𝑗𝑗 = 1) and 

untreated (𝑗𝑗 = 0), as well as two time periods representing pre-treatment (𝑡𝑡 = 0) and post-treatment 

(𝑡𝑡 = 1). Data can thus be in the form of either panel data or repeated cross-sectional data (Lee, 2016). 

Following the notation of (Strumpf, Harper, & Kaufman, 2017), the DD model is described as: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐸𝐸𝑖𝑖 + 𝛽𝛽2𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑖𝑖 + 𝛽𝛽3𝐸𝐸𝑖𝑖 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑖𝑖 + 𝛽𝛽4𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖  
 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 =  𝑂𝑂𝑂𝑂𝑡𝑡𝑂𝑂𝑃𝑃𝑂𝑂𝑂𝑂 𝑓𝑓𝑃𝑃𝑓𝑓 𝑃𝑃𝑏𝑏𝑃𝑃𝑂𝑂𝑓𝑓𝑜𝑜𝑜𝑜𝑡𝑡𝑖𝑖𝑃𝑃𝑛𝑛 𝑖𝑖 𝑖𝑖𝑛𝑛 𝑔𝑔𝑓𝑓𝑃𝑃𝑂𝑂𝑜𝑜 𝑗𝑗 𝑜𝑜𝑡𝑡 𝑡𝑡𝑖𝑖𝑂𝑂𝑂𝑂 𝑡𝑡 

𝐸𝐸𝑖𝑖 = 𝑑𝑑𝑂𝑂𝑂𝑂𝑂𝑂𝑑𝑑 𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑏𝑏𝑣𝑣𝑂𝑂 𝑂𝑂𝑃𝑃𝑂𝑂𝑑𝑑 𝑜𝑜𝑃𝑃 𝑜𝑜𝑛𝑛 𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑓𝑓𝑂𝑂𝑜𝑜𝑡𝑡𝑂𝑂𝑂𝑂𝑛𝑛𝑡𝑡 𝑔𝑔𝑓𝑓𝑃𝑃𝑂𝑂𝑜𝑜 𝑗𝑗  

𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑖𝑖 = 𝑑𝑑𝑂𝑂𝑂𝑂𝑂𝑂𝑑𝑑 𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑏𝑏𝑣𝑣𝑂𝑂 𝑂𝑂𝑃𝑃𝑂𝑂𝑑𝑑 𝑜𝑜𝑃𝑃 𝑜𝑜𝑛𝑛 𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑖𝑖𝑂𝑂𝑂𝑂 𝑡𝑡 𝑏𝑏𝑂𝑂𝑖𝑖𝑛𝑛𝑔𝑔 𝑜𝑜𝑓𝑓𝑡𝑡𝑂𝑂𝑓𝑓 𝑡𝑡ℎ𝑂𝑂 𝑡𝑡𝑓𝑓𝑂𝑂𝑜𝑜𝑡𝑡𝑂𝑂𝑂𝑂𝑛𝑛𝑡𝑡 

𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑜𝑜𝑖𝑖𝑑𝑑𝑂𝑂𝑜𝑜𝑣𝑣 − 𝑣𝑣𝑂𝑂𝑜𝑜𝑂𝑂𝑣𝑣 𝑂𝑂𝑃𝑃𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑡𝑡𝑂𝑂𝑃𝑃 

𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑡𝑡ℎ𝑂𝑂 𝑂𝑂𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑂𝑂𝑓𝑓𝑂𝑂 
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The dummy variable 𝐸𝐸𝑖𝑖 = 1 if the observation is within the treatment group and 𝐸𝐸𝑖𝑖 = 0 if the obser-

vation is in the control group regardless of the value of 𝑡𝑡. The dummy variable 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑖𝑖 = 1when the 

observation is after the treatment has occurred and 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑖𝑖 = 0 when the observation is before the 

treatment regardless of the value of 𝑗𝑗. The interaction of 𝐸𝐸𝑖𝑖 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑖𝑖  thus only equals to one in the 

case of the observation being in the treatment group after the treatment has occurred. The coefficient 

𝛽𝛽3 thus reveals the change in outcome 𝑌𝑌 from pre-treatment (𝑡𝑡 = 0) to the time of treatment (𝑡𝑡 = 1) 

(Strumpf, Harper, & Kaufman, 2017). The logic behind is illustrated in table 2 below. The basic differ-

ence-in-differences regression is easily extended with multiple 𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡𝑖𝑖 indicators for including multiple 

time layers in the analysis (Strumpf, Harper, & Kaufman, 2017). 

 

Table 2: 

Graphic illustration of the use of interaction variables in difference-in-differences modelling. 

 
 Pre Post 

No treatment Y00 Y01 

Treatment Y10 Y11 
 Pre Post 
No treatment β0 β0+β2 

Treatment β0+β1 β0+β1+β2+β3 

 

 

Regular multiple linear regression, with or without interaction effects, only allows commenting on cor-

relation, but not the causal effect of a treatment. The reason being, that many other factors than those 

included as independent variables can have an effect on the post-treatment outcome. The difference-

in-differences model takes a unique approach by utilising a control group for comparison to the treat-

ment group both pre- and post-treatment. The effect and trend of any omitted independent variables 

over time is assumed to be the same for the control and treatment group. Therefore, the difference in 

the control group over time is used to eliminate the difference of omitted independent variables in 

the treatment group. The effect of the treatment that is left and captured in the difference-in-differ-

ences estimator is therefore the causal effect of the treatment. The concept is difference-in-differ-

ences is illustrated in figure 5 below. 

  



 Page 29 of 120 

Figure 5: 

Illustration of the causal effect isolation in Differences-in-Differences. 

 
 

4.1.5 Multiple linear regression & additional Difference-in-Differences model assumptions 

With regression models, a set of assumptions follows. These assumptions ensure that the coefficients 

estimates provided under Ordinary Least Squares are appropriate estimates and can be relied upon. 

Without meeting the assumptions, the accuracy and dependability of the coefficients estimates, and 

the overall model dramatically diminishes. 

 

There is a total of four multiple linear regression assumptions (Stock & Watson, 2015): 

1. No perfect multicollinearity 

a. This assumption states that the independent variables are not highly correlated with 

each other. Variables are highly correlated if they exhibit a correlation of ≥0.8 

 

2. Linear relationship between the dependant variable and independent variables 

a. This assumptions states that 𝑌𝑌𝑖𝑖 can be expressed as a linear function of 𝑋𝑋1,𝑋𝑋2, . . . ,𝑋𝑋𝑘𝑘 

 

3. The conditional distribution of 𝑂𝑂𝑖𝑖 given 𝑋𝑋1,𝑋𝑋2, . . . ,𝑋𝑋𝑘𝑘has a mean of zero also referred to as 

homoscedasticity 

a. This assumption states that the variation or the error term 𝑂𝑂𝑖𝑖 observed around the 

regression line is constant. Sometimes it is under and over the regression line but on 

average it has a mean of zero and is on the regression line 
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4. Multivariate normal distribution 

a. This assumption states that for given values of 𝑋𝑋𝑘𝑘𝑖𝑖, 𝑌𝑌𝑖𝑖’s error terms 𝜖𝜖𝑖𝑖 are inde-

pendently and identically distributed (i.i.d.), i.e. normally distributed 

 

When investigating the multiple linear regression assumptions, one can use features provided by most 

statistical software in aiding the examination of these assumptions. The first multiple linear regression 

assumption of no present multicollinearity is easy to test on an ongoing basis. Statistical software pack-

ages usually warn of multicollinearity if they are found to breach the threshold of ≥0.8 (Stock & Wat-

son, 2015). When multicollinearity is identified, it is not to say the overall model fit is poor or that it 

will produce bad predictions. Instead, there is some degree of interference when determining the pre-

cision of each independent variable. In such situations, the solution is to remove the identified variable 

that causes the multicollinearity and re-run the model (Bowerman et al., 2005).  

 

When examining the second multiple linear regression assumption on linearity between the depend-

ent and independent variable, one can utilize a plot of the residuals, as shown below in figure 6. An-

other option is to plot the two variables of interest against each other and fit a line and estimate 

whether the relationship between them can be assumed to be linear (Bowerman et al., 2005). 

 

Figure 6:  

Plot of residuals against fitted values used when checking for linearity. Case 1 shows an example where the line-

arity assumption is met and case 2 shows an example where the assumption is violated. Source: Kim, 2015. 

 
When checking for linearity the red line in the plot is of interest. If a straight line is observed, a linear 

relationship can be assumed, and the assumption is met. On the other hand, if the red line exhibits a 

curvature, either concave or convex, the assumption of linearity is violated. If a curvature is present, 
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one could solve it in either of two ways. The first option is abandoning the linear model and using a 

model that can accommodate the non-linear relationship, e.g. a polynomial model. Another way is to 

log-transform the data (Bowerman et al., 2005). 

 

The third multiple linear regression assumption on homoscedasticity can also be examined by looking 

at residual plots. When checking for homoscedasticity, it must be examined if a pattern can be identi-

fied in the residuals. If no pattern can be identified (figure 7c), the residuals reveal homoscedasticity, 

and the assumption is met. If a pattern can be identified where the residuals are either panning out 

(figure 7a) or funnelling in (figure 7b), it is evidence of increasing or decreasing variance, respectively, 

and the residuals reveal heteroscedasticity. If the latter is the case, it can be solved in either of two 

ways. The first being that outliers in the data are identified and removed, and the other is log-trans-

forming the data. To identify influential outliers, one can use a measure such as Cook’s Distance (Bow-

erman et al., 2005). 

 

Figure 7: 

Plot of residuals against fitted values used when checking for homoscedasticity. In subfigure (c) no pattern is 

present and the assumption of homoscedasticity is met. In subfigure (a) and (b) patterns can be identified and 

the assumption is not met. Source: Bowerman et al., 2005. 
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The fourth and last multiple linear regression assumption on multivariate normal distribution can be 

examined via a so-called “Normal Q-Q” plot as shown below in figure 8. 

 

Figure 8: 

Normal Q-Q plots used when validating if the data is normally distributed. Case 1 shows an example where the 

assumption is met and case 2 shows an example where the assumption is violated. Source: Kim, 2015. 

 

On this plot, one would like to observe the standardised residuals falling right on the diagonal line. If 

they do so, assumption four is met. If the standardised residuals divert significantly from the diagonal 

line, the assumption is violated, and one can use the same treatments as before with either removing 

influential outliers or log-transforming the data. 

 

In difference-in-differences modelling, two further assumptions are added to the four classic multiple 

linear regression assumptions (Strumpf, Harper & Kaufman, 2017): 

1. The difference-in-differences model assumes that the control group is an adequate proxy for 

the counterfactual outcome that would have been observed in case the treatment group had 

not been treated 

a. The assumption states that the choice of control group is fundamentally important for 

the validity of the difference-in-differences estimation.  

2. The treatment needs to be exogenous 

a. The treatment must not be driven by pre-treatment outcomes, nor by any unmeas-

ured time-varying common cause of the treatment and the outcome. 

 

To examine the validity of the first difference-in-differences assumption, a convincing qualitative ar-

gument that the two groups are in fact exchangeable must be made. The argumentation should rely 
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on the observed data as well as other available evidence that speaks to (the lack of) unobserved con-

founders. The two groups should be approximately comparable regarding substantive and statistical 

differences. The argumentation based on the observed data is usually done by a table comparing the 

observed characteristics and outcomes in the pre-treatment period between the treatment group and 

the control group (Strumpf, Harper & Kaufman, 2017). One way to provide a strong argument that 

difference-in-differences assumption one is not in violation is by matching the control and treatment 

group. Matching is a way of controlling for differences in between groups to approximate unbiased 

results of the effect. In a quasi-experimental design setup, matching the control group to the treatment 

group is essential for effective isolation of the treatment effect. Without matching of the control and 

treatment group, a selection bias may be introduced (Stuart & Rubin, 2007). 

  

Ideally, five key steps are followed when matching two groups of observations: 1) Choosing matching 

covariates. 2) Definition of what constitutes similar measures, i.e. a distance measure from the mean. 

3) Planning formation of matching sets either manually or automatically through algorithms in differ-

ent coding languages 4) Repeat step 2-3 until the desired matched data sample is obtained. 5) Data 

treatment and analysis of final data samples collected through step 1-4 (Stuart & Robin, 2007). How-

ever, it is not always possible to follow the five steps of ideal matching. When the five ideal matching 

steps are not possible to follow, one may rely on approximate matching. When picking a sufficiently 

large number of data points at random for a control group, one can assume that this will be approxi-

mately matched. Most important, random selection ensures that no systematic differences occur be-

tween the two groups (Stuart & Robin, 2007). 

 

4.1.6 Removal of influential outliers 

An outlier is defined as an observation that is well separated from the rest of the data sample (Bower-

man et al., 2005). Outlying observations may be influential, meaning that one or more of the regression 

coefficient estimates would change substantially by removing the outlier from the data sample. An 

outlier can differ from the data both in terms of its x-value (independent variable) and its y-value (de-

pendent variable). It is recommended to first deal with outliers with respect to their y-values as they 

affect the overall fit of the model (Bowerman et al., 2005). Studentized deleted residuals can be used 

to identify outliers with respect to the y-value. The studentised deleted residual for an observation is 

calculated as the individual observations’ residual divided by its standard error. The observations stu-

dentised deleted residual is evaluated by comparing it with two t-distribution points (Bowerman et al., 

2005): 
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𝑡𝑡[0.025]
(𝑛𝑛−(𝑘𝑘+2))  

𝑡𝑡[0.005]
(𝑛𝑛−(𝑘𝑘+2)) 

 

If a studentised deleted residual is greater in absolute value than  

𝑡𝑡[0.025]
(𝑛𝑛−(𝑘𝑘+2)), then there is some evidence towards the observation being an outlier. If the studentised 

deleted residual is greater in absolute value than  

𝑡𝑡[0.005]
(𝑛𝑛−(𝑘𝑘+2)), then there is strong evidence that the observation is an outlier. Identifying and removing 

outliers are usually done with statistical software. To identify outliers regarding x-values, the concept 

of leverage values is introduced. Leverage values are the distance between the observations of indi-

vidual x-value and the average x-value of the sample. If the leverage values are more than two times 

the sample average, the observation is categorised as an outlier (Bowerman et al., 2005). 

 

4.2 Framework for knowledge producing interviews 

In section 2, it was described that the green bond market is still in its early stages and under rapid 

development. The results yielded from this analysis will, therefore, be a snapshot of today which may 

not be mirrored one year from now. A set of interviews with practitioners who have worked closely 

with green bonds and followed the market development, could therefore possibly add relevant in-

sights for interpreting the results of the analysis. As such, interviewing green bond investors could help 

guide the discussion by highlighting the investors biggest concerns in the current green bond market. 

 

Following Brinkmann (2013), there are three main categories of interviewing techniques which can be 

applied to produce knowledge: 

● Structured interviews: These are standardised questions useful when gathering large amounts 

of qualitative data that can be compared across participants and possibly quantified. 

● Unstructured interviews: These are used in situations where little predetermined structure is 

wanted in order to facilitate the interviewee to unfold what he or she finds important. The 

main role of the interviewer is to open the narrative and then mainly act as a listener. 

● Semi-structured interviews: These are a hybrid between structured and unstructured inter-

views. Semi-structured interviews allow for much more leeway to follow up on areas of inter-

est deemed important by the interviewee, while in contrast to unstructured interviews, still 

facilitate the interviewer to guide the conversation. Semi-structured interviews are conducted 

with the purpose of producing knowledge within a specific area and are particularly useful for 
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descriptions, e.g. producing knowledge from questions related to “how” and “what” rather 

than questioning the “why”. 

 

5. Research Method 

5.1 Overall methodological approach 

The effectiveness of the corporate green bond market as a contributor in the fight against climate 

change was studied using a quasi-experimental approach (Abraham & MacDonald, 2011) through an 

event study. The event study method was developed by Fama, Fisher, Jensen and Roll (1969). Initially, 

the method was used for measuring the reaction to the announcement of an event in the company-

specific security price. Since then, the method has been applied to investigate the outcome of numer-

ous other variables dependent on a given event announcement (Binder, 1998). 

 

The event study method was chosen due to its well-renowned status within the disciplines of economic 

and financial research and conducted on a company-level outcome basis. The research question was 

examined both in the short- (<12 months) and long-run (>12 months) using multiple linear regression 

and difference-in-differences modelling. The primary quantitative event study method was comple-

mented with a range of semi-structured interviews with well-established asset owners and asset man-

agers. The interviews supported the overall analysis by bringing invaluable practical insight from the 

investor side. The insights enabled nuanced reflections on the study’s results and have been used in 

the discussion of these. 

 

5.2 Research method roadmap 

The research question “How effective is the corporate green bond market proving to be as a contrib-

utor in the fight against climate change?” was investigated combining the knowledge produced from 

the analysis of the sub-questions: 

1. How does the strategic environmental and long-term orientation differ between green and 

conventional bond issuers? 

2. To what degree can the environmental motivation of corporate green bond issuers be charac-

terised as tokenistic? 

3. In which way does the issuance of a corporate green bond affect the financial performance of 

the issuing company relative to a conventional bond issue? 

 



 Page 36 of 120 

For each sub-question, a variety of dependent variables of interest was identified. The analysis was 

then carried out with a series of four regression models applied to a sample consisting of both green 

bond issuers and conventional bond issuers. Model 1-3 was applied to analyse general characteristi-

cally differences between green bond issuers and conventional bond issuers. Model 1 was used to 

investigate characteristic differences on a basic green versus conventional level. In model 2 & 3, inter-

action variables were implemented to increase the level of detail on the industry and regional level, 

respectively. Model 4 took the form of a difference-in-differences model, used to analyse the effect 

on the dependent variable following green bond issuance. In summary, Model 1-3 investigated the 

correlation between a green bond issue and the dependent variable of interest, whereas Model 4 en-

abled capturing the causal effect of a green bond issue on the dependent variable. 

 

The first sub-question was investigated through textual analysis of corporate annual reports. Annual 

reports should reflect how a company intends to improve financial performance going forward. The 

frequency of words characterised as environmental and long-term keywords in the annual reports was 

therefore used as a proxy for the overall environmental and long-term strategic orientation. From the 

textual analysis the dependent variables LT- and MH-index were created and used to analyse the dif-

ferences in strategic orientation between green bond issuers and conventional bond issuers. The LT-

index represents the long-term strategic orientation whereas the MH-index represents the environ-

mental strategic orientation. 

 

Issuing a green bond without acting in an environmentally oriented way is to be regarded as tokenistic. 

The analysis of tokenism was therefore designed to investigate if green bond issuance is merely of 

symbolic value or if real substance is behind. A lack of positive enterprise impact post green bond 

issuance was used as an indication of tokenism to investigate the second sub-question. In contrast, 

observable positive enterprise impact post green bond issuance has been used to indicate substance. 

The analysis of enterprise impact was carried out with offset in Brest & Born (2013)’s definition as 

uncovered in the literature review section 3.2.1. The study was thus divided into the subcategories of 

operational impact and product impact. The analysis of operational impact was conducted on the de-

pendent variables: Total GHG to sales, Sustainalytics Rank, and CDP Integrated Performance Score 

[CDP Score]. The analysis of product impact was carried out using the ratio of green patent filings to 

total patent filings. Enterprise impact as defined by Brest & Born (2013) does not allow for capturing 

impact on matters like the level of environmental transparency. In addition to Brest & Born (2013)’s 

current subcategories of enterprise impact, the term Behavioural impact therefore was added to this 
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thesis definition of enterprise impact. We define behavioural impact as changes in the enterprise’s 

behaviour following a given event. In the analysis of behavioural impact, the issuing company’s envi-

ronmental disclosure score was studied. 

 

To investigate the third and final sub-question the financial performance between green bond issuers 

and conventional bond issuers was of interest. If green bond issuance correlates with a negative finan-

cial performance, it could indicate that green bond issuance is value decreasing. If green bond issuance 

is found to be value decreasing, continuous exponential growth of the corporate green bond market 

is unlikely. Therefore, green bonds must provide no or positive financial performance to prove as ef-

fective contributors in the fight against climate change compared to conventional bonds despite the 

results of sub-question one and two. To investigate the financial impact of green bond issuance, de-

pendent variables enabling both the investigation of immediate and the long-term financial impact 

was chosen. The dependent variables included in the analysis were: abnormal return, Return on Assets 

and Tobin’s-Q. Additionally, changes in the long-term orientation of the equity investor base was in-

vestigated as a proxy for the overall market expectation regarding long-term value creation. 

 

A methodological road map has been summarised in figure 8 to create a visual overview of the analysis. 

Figure 8:  

Graphical illustration of the analysis design. 
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5.3 Model specifications 

In this section, the general structure of the four models used in the analysis are presented. However, 

this general model structure does however not apply in the case of the dependent variables of abnor-

mal return and turnover time. The specific models of these dependent variables will be reasoned for 

separately in each applicable section of the analysis since they take on vastly different characteristics 

to the rest of the models. All regressions have been performed using the statistical software of R-studio 

and the R-code accompanying Model 1-4 can be found in appendix 1. 

 

5.3.1 Model 1 

Model 1 takes on the following specification of a multiple linear regression model: 

 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽2𝐹𝐹𝑖𝑖𝑓𝑓𝑃𝑃𝑡𝑡 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 𝐼𝐼𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 + 𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖  

 

Where 𝑌𝑌𝑖𝑖𝑖𝑖 is the dependent variable of interest. The independent variables of interest are the dummy 

variables of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 and 𝐹𝐹𝑖𝑖𝑓𝑓𝑃𝑃𝑡𝑡 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 𝐼𝐼𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓. 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 = 1 if the issuer has issued a green bond and 

𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 = 0 if the issuer has issued a conventional bond. 𝐹𝐹𝑖𝑖𝑓𝑓𝑃𝑃𝑡𝑡 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 𝐼𝐼𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 = 1 if the bond issue 

is the first green bond issue from the issuer - if not then 𝐹𝐹𝑖𝑖𝑓𝑓𝑃𝑃𝑡𝑡 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 𝐼𝐼𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 = 0. The covariate 

𝑋𝑋𝑖𝑖𝑖𝑖  represents the employed controls and is dependent on the specific dependent variable of interest 

that is being analysed while 𝜖𝜖𝑖𝑖𝑖𝑖  is the error term. 

 

5.3.2 Model 2 & 3 

Model 2 & 3 takes on the specification of a multiple linear regression model extended with interaction 

variables. Model 2 takes on the following specification: 

 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽2𝐷𝐷 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑆𝑆 + 𝛽𝛽3 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖𝑇𝑇𝑖𝑖𝑖𝑖𝑇𝑇𝑛𝑛 + 𝛽𝛽4𝐷𝐷𝑀𝑀𝑇𝑇𝑛𝑛𝑀𝑀𝑀𝑀𝑇𝑇𝑆𝑆𝑖𝑖𝑀𝑀𝑆𝑆𝑖𝑖𝑛𝑛𝑀𝑀 + 𝛽𝛽5𝐷𝐷𝑈𝑈𝑖𝑖𝑖𝑖𝑈𝑈𝑖𝑖𝑖𝑖𝑈𝑈 + 

𝛽𝛽6𝐷𝐷 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑆𝑆 × 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽7𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖 × 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽8𝐷𝐷𝑀𝑀𝑇𝑇𝑛𝑛𝑀𝑀𝑀𝑀𝑇𝑇𝑆𝑆𝑖𝑖𝑀𝑀𝑆𝑆𝑖𝑖𝑛𝑛𝑀𝑀 × 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 

𝛽𝛽9𝐷𝐷𝑈𝑈𝑖𝑖𝑖𝑖𝑈𝑈𝑖𝑖𝑖𝑖𝑈𝑈 × 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖  
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While model 3 takes on the following specification: 

 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽2𝐷𝐷𝑁𝑁𝑇𝑇𝑆𝑆𝑖𝑖ℎ 𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑇𝑇 + 𝛽𝛽3 𝐷𝐷𝐴𝐴𝑇𝑇𝑖𝑖𝑇𝑇 + 𝛽𝛽4𝐷𝐷𝑁𝑁𝑇𝑇𝑆𝑆𝑖𝑖ℎ 𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑇𝑇 × 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖

+ 𝛽𝛽5𝐷𝐷𝐴𝐴𝑇𝑇𝑖𝑖𝑇𝑇 × 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖  

 

The only difference between the two models is the independent variables of interest varying between 

the industry sector in model 2 to the geographic region in model 3. It applies to both models that 𝑌𝑌𝑖𝑖𝑖𝑖  

is the dependent variable of interest. The independent variable 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖  is a dummy variable indicating 

if the observation belongs to a green bond issuer. 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 = 1 if the issuer has issued a green bond 

and 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 = 0 if the issuer has issued a conventional bond. The interaction variable between indus-

try sector and 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖  (Model 2) and between the geographic region and 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖  (Model 3) is denoted 

with the interaction term ×. The covariate 𝑋𝑋𝑖𝑖𝑖𝑖  represents the employed controls and depends on the 

specific dependent variable of interest subject for analysis. 𝜖𝜖𝑖𝑖𝑖𝑖  is the error term. 

 

In the case of both models, the industry category and geographic region variables are both dummies 

taking on the value of 1 if the issuing company is within the specific industry or geographic region and 

otherwise 0. In the case of Model 2, the industry category of Other has been omitted meaning that all 

estimated coefficients should be interpreted in relation to this. In other words, the industry category 

of Other acts as the baseline. The same applies for Model 3 with the geographic dummy variable where 

the category of Europe has been omitted. 

 

5.3.3 Model 4 

Model 4 takes on the specification of a differences-in-differences estimator model. The event of issuing 

a green bond is the treatment subject to analysis. The indicator variable for green bond issuers is 

Greenj. As such 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 = 1 for observations within the treatment group and 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 = 0 for observa-

tions outside the treatment group, i.e. conventional bond issuers. The differences-in-differences 

model used was extended with multiple time indicator variables. The analysis was carried out one year 

before the (green) bond issuance, one year following the (green) bond issuance and three years fol-

lowing the (green) bond issuance. Model 4 is described by:  

 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 + 𝛽𝛽2𝐷𝐷𝑖𝑖−1 + 𝛽𝛽3𝐷𝐷𝑖𝑖+1 + 𝛽𝛽4𝐷𝐷𝑖𝑖+3 + 𝛽𝛽5𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 × 𝐷𝐷𝑖𝑖−1 + 𝛽𝛽6𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 × 𝐷𝐷𝑖𝑖+1 + 

𝛽𝛽7𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 × 𝐷𝐷𝑖𝑖+3 + 𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖 
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Where: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑂𝑂𝑂𝑂𝑡𝑡𝑂𝑂𝑃𝑃𝑂𝑂𝑂𝑂 𝑓𝑓𝑃𝑃𝑓𝑓 𝑃𝑃𝑏𝑏𝑃𝑃𝑂𝑂𝑓𝑓𝑜𝑜𝑜𝑜𝑡𝑡𝑖𝑖𝑃𝑃𝑛𝑛 𝑖𝑖 𝑖𝑖𝑛𝑛 𝑔𝑔𝑓𝑓𝑃𝑃𝑂𝑂𝑜𝑜 𝑗𝑗 𝑜𝑜𝑡𝑡 𝑡𝑡𝑖𝑖𝑂𝑂𝑂𝑂 𝑡𝑡 

𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛𝑖𝑖 = 𝑑𝑑𝑂𝑂𝑂𝑂𝑂𝑂𝑑𝑑 𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑏𝑏𝑣𝑣𝑂𝑂 𝑂𝑂𝑃𝑃𝑂𝑂𝑑𝑑 𝑜𝑜𝑃𝑃 𝑜𝑜𝑛𝑛 𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑓𝑓𝑂𝑂𝑜𝑜𝑡𝑡𝑂𝑂𝑂𝑂𝑛𝑛𝑡𝑡 𝑔𝑔𝑓𝑓𝑃𝑃𝑂𝑂𝑜𝑜 𝑗𝑗 

𝐷𝐷𝑖𝑖−1 =  𝑑𝑑𝑂𝑂𝑂𝑂𝑂𝑂𝑑𝑑 𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑏𝑏𝑣𝑣𝑂𝑂 𝑂𝑂𝑃𝑃𝑂𝑂𝑑𝑑 𝑜𝑜𝑃𝑃 𝑜𝑜𝑛𝑛 𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑖𝑖𝑂𝑂𝑂𝑂 𝑡𝑡 𝑃𝑃𝑛𝑛𝑂𝑂 𝑑𝑑𝑂𝑂𝑜𝑜𝑓𝑓 𝑜𝑜𝑓𝑓𝑖𝑖𝑃𝑃𝑓𝑓 𝑡𝑡𝑃𝑃 𝑏𝑏𝑃𝑃𝑛𝑛𝑑𝑑 𝑖𝑖𝑃𝑃𝑃𝑃𝑂𝑂𝑜𝑜𝑛𝑛𝑂𝑂𝑂𝑂 

𝐷𝐷𝑖𝑖+1 =  𝑑𝑑𝑂𝑂𝑂𝑂𝑂𝑂𝑑𝑑 𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑏𝑏𝑣𝑣𝑂𝑂 𝑂𝑂𝑃𝑃𝑂𝑂𝑑𝑑 𝑜𝑜𝑃𝑃 𝑜𝑜𝑛𝑛 𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑖𝑖𝑂𝑂𝑂𝑂 𝑡𝑡 𝑃𝑃𝑛𝑛𝑂𝑂 𝑑𝑑𝑂𝑂𝑜𝑜𝑓𝑓 𝑜𝑜𝑃𝑃𝑃𝑃𝑡𝑡 𝑏𝑏𝑃𝑃𝑛𝑛𝑑𝑑 𝑖𝑖𝑃𝑃𝑃𝑃𝑂𝑂𝑜𝑜𝑛𝑛𝑂𝑂𝑂𝑂 

𝐷𝐷𝑖𝑖+3 =  𝑑𝑑𝑂𝑂𝑂𝑂𝑂𝑂𝑑𝑑 𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑏𝑏𝑣𝑣𝑂𝑂 𝑂𝑂𝑃𝑃𝑂𝑂𝑑𝑑 𝑜𝑜𝑃𝑃 𝑜𝑜𝑛𝑛 𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑃𝑃𝑓𝑓 𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑖𝑖𝑂𝑂𝑂𝑂 𝑡𝑡 𝑡𝑡ℎ𝑓𝑓𝑂𝑂𝑂𝑂 𝑑𝑑𝑂𝑂𝑜𝑜𝑓𝑓 𝑜𝑜𝑃𝑃𝑃𝑃𝑡𝑡 𝑏𝑏𝑃𝑃𝑛𝑛𝑑𝑑 𝑖𝑖𝑃𝑃𝑃𝑃𝑂𝑂𝑜𝑜𝑛𝑛𝑂𝑂𝑂𝑂 

𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 =  𝑖𝑖𝑛𝑛𝑑𝑑𝑖𝑖𝑜𝑜𝑖𝑖𝑑𝑑𝑂𝑂𝑜𝑜𝑣𝑣 − 𝑣𝑣𝑂𝑂𝑜𝑜𝑂𝑂𝑣𝑣 𝑂𝑂𝑃𝑃𝑜𝑜𝑜𝑜𝑓𝑓𝑖𝑖𝑜𝑜𝑡𝑡𝑂𝑂𝑃𝑃 (𝑂𝑂𝑃𝑃𝑛𝑛𝑡𝑡𝑓𝑓𝑃𝑃𝑣𝑣𝑃𝑃) 

𝜖𝜖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑡𝑡ℎ𝑂𝑂 𝑂𝑂𝑓𝑓𝑓𝑓𝑃𝑃𝑓𝑓 𝑡𝑡𝑂𝑂𝑓𝑓𝑂𝑂 

 

5.4 Control variables  

Throughout the analysis, a set of control variables for Model 1-4 has been chosen for each dependent 

variable of interest. Table 3 below provides an overview of the control variables employed in the dif-

ferent parts of the analysis. 

Table 3: 

Overview of the control variables employed in the regressions for each dependent variable. 

Dependent variables of interest Control variables employed 

LT-index 
Turnover time 

● Amount issued (EURm) 
● Beta 
● Credit Rating Score 

MH-index 

● Amount issued (EURm) 
● Beta 
● Credit Rating Score 
● Environmental Disclosure Score 

Total GHG to sales 
Sustainalytics Rank 
CDP Integrated Performance Score 
Environmental Disclosure Score 

● Amount issued (EURm) 
● Beta 
● Credit Rating Score 
● MH-index 

Green Patent Ratio 

● Amount issued (EURm) 
● Beta 
● Credit Rating Score 
● CDP Integrated Performance Score 
● Sustainalytics Rank 

Abnormal return ● N/A 

Return on Assets 
Tobin’s-Q 

● Amount issued (EURm) 
● Beta 
● Credit Rating Score 
● Leverage 

 

In general, the control variable Credit Rating Score caused multicollinearity issues in models containing 

interaction variables and differences-in-differences estimators. Following Bowerman et al. (2005) 

Credit Rating Score was subsequently left out of these models to overcome the multicollinearity issue. 
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5.5 Model Control 

The multiple linear regression and differences-in-differences model-assumptions were validated 

throughout the analysis to ensure appropriate estimates and reliable regression outputs. This section 

serves to display how the validation was performed and how violations of these were dealt with. Recall 

that Model 1-3 belongs to the basic multiple linear regression framework and Model 4 belongs to the 

differences-in-differences framework. Model 4 is therefore subject to two additional assumptions. 

Otherwise, the remaining regression models only differ in terms of the variables of interest. As the 

regressions were of similar character, the example shown in this section is general for the individual 

model controls carried out for each regression. 

 

Recall that the two additional differences-in-differences assumptions applying to Model 4 are: 

1. The differences-in-differences model assumes that the control group is an adequate proxy for 

the counterfactual outcome that would have been observed in case the treatment group was 

not treated, i.e. the two groups are exchangeable. 

2. The treatment needs to be exogenous, i.e. the treatment must not be driven by pre-treatment 

outcomes, nor by any unmeasured time-varying common cause of the treatment and the out-

come (no confounding).  

 

Both assumptions were validated prior to the analysis. The control group matching followed the 

method suggested by Stuart & Robin (2007) and is described in detail in section 5.6.1.2 where it is 

concluded from the summary statistics that the two samples were comparable and appropriate for 

analysis purposes. The second differences-in-differences assumption was assumed to be approxi-

mately met, given the choice of issuing a green bond over a conventional bond is not determined by 

pre-treatment outcomes. Further, the green bond sample is global and spread across industries miti-

gating any unmeasured or time-varying common cause. 

 

Recall that the four multiple linear regression assumptions applicable to all of the 39 regressions per-

formed are as follows (Stock & Watson, 2015): 

1. No perfect multicollinearity 

2. Linear relationship between the dependent variable and independent variables 

3. The conditional distribution of 𝑂𝑂𝑖𝑖 given 𝑋𝑋1,𝑋𝑋2, . . . ,𝑋𝑋𝑘𝑘has a mean of zero also referred to as 

homoscedasticity 

4. Multivariate normal distribution 
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The four assumptions were continuously validated following the procedures as suggested by Bower-

man et al. (2005) described in section 4.1.5. All models were run in R-studio where the statistical soft-

ware package automatically gave warning in case of multicollinearity. In many instances the Credit 

Rating Score was identified to cause multicollinearity with the applied dummy variables. The problem 

was caused due to issuers not having a credit rating were assigned a credit rating score of 0 which 

correlated with the binary nature of dummy variables. Variables found to breach the threshold of ≥0.8 

were excluded in accordance with Bowerman et al. (2005). The multiple linear regression assumption 

one was thus met in all models. 

 

The linearity and homoscedasticity assumptions were in each case assessed by looking at residual plots 

in R-studio. In cases where the fitted line was too curved to approximately be characterised as linear, 

or in cases where increasing/decreasing variance could be observed, influential outliers were tried 

removed following Bowerman et. al. (2005). In most cases eliminating influential outliers solved the 

issue and fulfilled multiple linear regression assumption two and three. The number of outliers re-

moved and how it affected the sample mean has been explicitly stated in the presentation of each 

regression. Influential outliers were identified and removed with the use of the R-code presented in 

appendix 2. In the analysis of Total Greenhouse Gasses to sales and investor base, removing outliers 

however did not solve the issue. Log-transformation was therefore applied in these instances, also in 

accordance with Bowerman et. al. (2005). It is explicitly stated in the analysis each time log-transfor-

mation was needed. 

 

Fulfilment of the multivariate assumption was assessed by looking at Normal Q-Q plots in R-studio as 

suggested by Bowerman et. al. (2005). In case the standardised residuals diverted from the diagonal 

line removal of influential outliers or log-transformation was applied in the same order as when as-

sumption three and four were assessed. It is explicitly stated for each regression model if an assump-

tion was initially violated and how it has been dealt with. 

 

5.6 Data 

5.6.1 Quantitative data 

From section 4.1.4 it was covered that the differences-in-differences model requires data to be in the 

form of either repeated cross-sectional data or panel data. Repeated cross-sectional data involves col-

lecting data from the same point of time for multiple variables. The companies in the data sample have 

issued green bonds at various points in time independent of each other. Repeated cross-sectional data, 
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with collection of data from the same dates across the green bond population, would thus not be 

suitable in this particular case. Panel data or longitudinal data, which is time-series data for several 

cross-sectional units do, on the contrary, not need to be obtained from the same point in time and is 

thus very suitable for our purpose and applied in the analysis. 

 

5.6.1.1 Identification and collection of treatment group data 

The data sample of corporate green bonds was collected from the Bloomberg Fixed Income database. 

Bloomberg was chosen as the primary data source for this study due to its market-leading status and 

comprehensive amount of financial data. The fixed income search function SRCH was leveraged to 

extract the green bond sample. The SRCH-function enabled adding specific restrictive criteria to obtain 

the most high-quality data set for further analysis. 

  

The first search criterion was the Use of Proceeds category that matches Green Bond/Loan. Thus, all 

of the currently outstanding and matured green bonds were isolated. Bloomberg’s Green Bond/Loan 

Indicator uses ICMA’s Green Bond Principles to determine if the Use of Proceeds clause aligns with the 

definition of a green bond (Bloomberg, 2020a). Unfortunately, the Use of Proceeds indication does not 

indicate whether or not the particular green bond is certified. Being able to distinguish between certi-

fied and non-certified green bonds would have contributed with an extra layer of depth in the analysis. 

The Climate Bonds Initiative is currently the only provider keeping a database containing such infor-

mation. Efforts to gain access to this database were made numerous times; however, without an aca-

demic agreement between Climate Bonds Initiative and Copenhagen Business School, access could not 

be granted. 

  

The next step was to exclude all SSAs, and FIGs as the scope of the study is focused on corporate green 

bonds. Exclusion of SSAs and FIGs was achieved with the BICS Classification field, which is Bloomberg’s 

Industry Classification System categorising the issuer by industry. Subsequently, the data period, meas-

ured from the date of issue, was narrowed down to issues between 1st January 2013 until 31st De-

cember 2019. The historical cut-off point was chosen to be January 2013 where the green bond market 

gained momentum and reached the beginning of a somewhat developed stage according to section 

1.2. The green bond data sample was further restricted to have a minimum maturity from issue date 

of two years and a maximum maturity of 40 years. The restriction on maturity was done to harmonise 

the sample and exclude all hybrid instruments. 
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Further, only publicly listed green bonds were included in the data sample. Private placements were 

excluded by using the field Private Placement Indicator. The above criteria yielded a total data sample 

of 308 corporate green bonds.  

 

Apart from the above search criteria the Bloomberg database contains almost all the dependent vari-

ables of interest and the chosen control variables for the quantitative analysis. All of these variables 

were extracted through the use of Bloomberg’s API Excel-plugin, whereby locating the appropriate 

fields via the Bloomberg function FLDS and matching them with the corresponding issuer specific In-

ternational Standard Identification Number and equity ticker. In the variables where currency plays a 

factor all amounts were converted to Euro to ensure an effortless comparison between variables. Fur-

ther treatment of Bloomberg data, and data collection from Google Patents and annual reports is de-

scribed in section 5.6.2. The data collected is summarised in table 4. 

Table 4: 

Summary statistics of the collected data points for the treatment group. 

Green bond sample (treatment group) 

Variable Source n Min Max Mean Standard dev. 

Green Bloomberg 1,792 1.00 1.00 1.00 0.00 

First Green Indicator Bloomberg 1,097 0.00 1.00 0.61 0.49 

D_Service  Bloomberg 884 0.00 1.00 0.49 0.50 

D_Manufacturing Bloomberg 353 0.00 1.00 0.20 0.40 

D_Utility Bloomberg 382 0.00 1.00 0.21 0.41 

D_Transportation Bloomberg 100 0.00 1.00 0.06 0.23 

D_Other  Bloomberg 73 0.00 1.00 0.04 0.20 

Tenor Bloomberg 1,792 0.99 75.00 8.71 12.73 

Amount Issued (Million EUR) Bloomberg 1,792 0.00 1,750.00 242.24 297.96 

Rating score  Bloomberg 516 6.00 24.00 16.91 3.26 

Beta Bloomberg 1,473 0.11 1.76 0.84 0.25 

Tobin’s-Q Bloomberg 1,718 0.65 4.47 1.27 0.53 

ROA Bloomberg 1,713 -60.69 31.45 3.90 4.70 

Leverage Bloomberg 1,731 1.07 91.90 3.86 4.10 

Turnover time Bloomberg 1,624 0.00 350,860,094.93 9,676,320.54 36,325,887.99 

Environ Disc score Bloomberg 1,182 1.55 72.92 32.83 17.04 

Total GHG to sales Bloomberg 615 0.03 8,590.36 331.97 89.,92 

CDP Score Bloomberg 308 2.00 8.00 6.36 1.69 

Sustainalytics Rank Bloomberg 456 2.34 100.00 66.35 24.69 
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Green Patents Ratio Google Patents 370 0.00 1.00 0.10 0.20 

MH-index Annual reports 1,071 0.00 1.06 0.19 0.19 

LT-index Annual reports 1,071 0.00 75.00 4.23 5.57 

Dt_-3 Bloomberg 308 0.00 1.00 0.17 0.38 

Dt_-2 Bloomberg 308 0.00 1.00 0.17 0.38 

Dt_-1 Bloomberg 308 0.00 1.00 0.17 0.38 

Dt_0 Bloomberg 308 0.00 1.00 0.17 0.38 

Dt_+1 Bloomberg 308 0.00 1.00 0.17 0.38 

Dt_+2 Bloomberg 160 0.00 1.00 0.09 0.29 

Dt_+3 Bloomberg 92 0.00 1.00 0.05 0.22 

D_Europe Bloomberg 875 0.00 1.00 0.49 0.50 

D_Asia Bloomberg 744 0.00 1.00 0.42 0.49 

D_North America Bloomberg 93 0.00 1.00 0.05 0.22 

 

5.6.1.2 Identification and collection of control group data 

The control group of conventional bonds and their issuers was collected by the same method as the 

treatment group apart from the Green Bond/Loan Indicator instead was used to exclude green bonds. 

Having excluded green bonds, only conventional bonds with a Use of Proceeds designated to General 

Corporate Purposes remained. The search criteria resulted in 32,432 conventional bonds that fulfilled 

the same search criteria as the green bond sample. 

 

Following the five steps of ideal matching as described by Stuart & Robin (2007) would have required 

downloading data points for covariates of interest for all the 32,432 conventional bonds. Having down-

loaded data for all of the 32,432 bond issues, the nearest neighbour of the individual observations in 

the treatment group could have been picked. Picking the nearest neighbour was however not possible 

due to the data download restrictions on CBS’ Bloomberg Terminals. Therefore, approximate matching 

was chosen as the best possible alternative to collect the control group data sample, as suggested by 

Stuart & Robin (2007). When Bloomberg displays the fixed income search results they are ranked by 

relevance. Bloomberg’s definition of relevance constitutes well-known issuers, high liquidity, number 

of banks quoting prices etc. Thus, the fixed income data is neither sorted by name, issue date, size or 

similar issuer specific characteristics. Therefore, it was possible to pick a sort of random control group 

out of the 32,432 identified conventional bonds. Duplicate issuers between the green bond sample 

and control group were eliminated. In total, the control group consisted of 331 conventional bonds. 

The collected data for the control group is summarised in table 5 below. 
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Table 5: 

Summary statistics of the collected data points for the control group. 

Conventional bond sample (control group) 

Variable Source n Min Max Mean Standard dev. 

Conventional Bloomberg 2,067 0.00 0.00 0.00 0.00 

First Green Indicator Bloomberg 0 0.00 0.00 0.00 0.00 

D_Service  Bloomberg 404 0.00 1.00 0.20 0.40 

D_Manufacturing Bloomberg 561 0.00 1.00 0.27 0.44 

D_Utility Bloomberg 222 0.00 1.00 0.11 0.31 

D_Transportation Bloomberg 316 0.00 1.00 0.15 0.36 

D_Other  Bloomberg 564 0.00 1.00 0.27 0.45 

Tenor Bloomberg 2,067 2.98 30.06 9.65 6.82 

Amount Issued (Million EUR) Bloomberg 2,067 100.00 120,000.00 1,275.61 7,000.17 

Rating score  Bloomberg 1,664 1.00 24.00 13.07 3.34 

Beta Bloomberg 1,788 0.32 3.04 1.12 0.30 

Tobin’s-Q Bloomberg 1,997 0.50 11.14 1.49 0.95 

ROA Bloomberg 1,992 -67.53 32.78 1.98 9.06 

Leverage Bloomberg 1,938 1.10 468.51 5.51 13.04 

Turnover time Bloomberg 1,927 0.00 546,810,311.42 847,669.85 13,145,674.15 

Environ Disc score Bloomberg 1,491 0.78 76.74 28.84 19.11 

Total GHG to sales Bloomberg 841 0.01 8,509.67 456.68 818.38 

CDP Score Bloomberg 321 1.00 8.00 5.31 1.81 

Sustainalytics Rank Bloomberg 840 1.30 100.00 57.61 27.79 

Green Patents Ratio Google Patents 479 0.00 1.00 0.05 0.11 

MH-index Annual reports 1,433 0.00 1.63 0.19 0.18 

LT-index Annual reports 1,437 0.00 46.00 4.84 5.58 

Dt_-3 Bloomberg 331 0.00 1.00 0.16 0.37 

Dt_-2 Bloomberg 331 0.00 1.00 0.16 0.37 

Dt_-1 Bloomberg 331 0.00 1.00 0.16 0.37 

Dt_0 Bloomberg 331 0.00 1.00 0.16 0.37 

Dt_+1 Bloomberg 331 0.00 1.00 0.16 0.37 

Dt_+2 Bloomberg 232 0.00 1.00 0.11 0.32 

Dt_+3 Bloomberg 180 0.00 1.00 0.09 0.28 

D_Europe Bloomberg 450 0.00 1.00 0.22 0.41 

D_Asia Bloomberg 335 0.00 1.00 0.16 0.37 

D_North America Bloomberg 1,034 0.00 1.00 0.50 0.50 
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To validate that the treatment group and control group was indeed approximately matched, the pre-

treatment period covariate characteristics were examined before the analysis through the summary 

statistics of the two groups as suggested by Strumpf, Harper & Kaufman (2017). The summary statistics 

of the pre-treatment covariate characteristics are displayed below in table 6 & 7 below. Overall the 

two data samples showed comparable means and standard deviations on a covariate by covariate bias. 

The only exception was the turnover time which was characterized by a somewhat more significant 

discrepancy in the mean and standard deviation. The discrepancy between treatment and control 

group for the covariate of turnover time has potentially decreased the validity of the results yielded 

from Turnover Time Model 4. While being aware of the potential issue with turnover time, the overall 

conclusion was that the data sample was indeed approximately matched and appropriate for analysis 

purpose. 

Table 6:  

Summary statistics of the green bond sample in the pre-treatment period. 

Green bond sample (treatment group) 
Variable Source n Min Max Mean Standard dev. 
Green Bloomberg 308 1,00 1,00 1,00 0,00 
First Green Indicator Bloomberg 187 0,00 1,00 0,61 0,49 
LT-Index Annual reports 226 0,00 22,00 4,23 3,88 
MH-Index Annual reports 226 0,00 0,89 0,19 0,19 
Total GHG to sales Bloomberg 152 0,03 7.032,50 335,79 916,97 
Sustainalytics Rank Bloomberg 85 8,33 100,00 67,07 24,87 
CDP Climate Score Bloomberg 51 2,00 8,00 6,20 1,71 
Green Patents Ratio Google Patents 85 0,00 1,00 0,08 0,18 
Environ Disc score Bloomberg 240 1,55 70,54 32,27 17,55 
Turnover time Bloomberg 290 0,00 350.860.094,93 11.839.151,51 41.797.265,76 
Tobin’s-Q Bloomberg 301 0,73 3,90 1,27 0,51 
ROA Bloomberg 295 -12,39 31,45 4,69 4,46 
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Table 7:  

Summary statistics of the control group sample in the pre-treatment period. 

Conventional bond sample (control group) 

Variable Source n Min Max Mean Standard dev. 

Conventional Bloomberg 331 0,00 0,00 0,00 0,00 

First Green Indicator Bloomberg 0 0,00 0,00 0,00 0,00 

LT-Index Annual reports 278 0,00 45,00 4,82 4,85 

MH-Index Annual reports 278 0,00 0,89 0,19 0,16 

Total GHG to sales Bloomberg 179 0,10 4.966,29 436,28 758,67 

Sustainalytics Rank Bloomberg 138 2,30 100,00 58,67 29,10 

CDP Climate Score Bloomberg 54 1,00 8,00 5,59 1,85 

Green Patents Ratio Google Patents 93 0,00 0,50 0,05 0,10 

Environ Disc score Bloomberg 270 0,78 76,74 28,72 18,69 

Turnover time Bloomberg 321 0,00 42.046.525,43 543.760,95 3.516.628,82 

Tobin’s-Q Bloomberg 320 0,63 10,71 1,61 1,10 

ROA Bloomberg 316 -53,36 32,43 2,66 9,81 
 

5.6.2 Data choice, considerations and treatment 

Of the collected variables some considerations and subsequent treatments were applied. This will be 

elaborated in the following section starting with a description of the treatments applied to the Bloom-

berg data and followed by the patent and annual report data. 

 

5.6.2.1 Geographic indicator 

From the section on green bond market development, it is clear that the global issuance of green bonds 

concentrates around three geographic regions: Europe, North America and Asia. The green bond con-

centration of these regions was also reflected in the data sample, where more than 95% of the data 

were from issuers in either Europe, Asia or North America. The following three dummy variables: 

DEurope, DAsia and DNorth America were created to analyse the observable differences between these regions. 

Identification of an issuers’ geographic region was based on the Bloomberg data field Country of Risk 

extracted from the Bloomberg Terminal. Table 8 provides an overview of countries of risk represented 

in the data. 
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Table 8: 

 Overview of the Country of Risk represented in the data grouped by geographic region used to create the geo-

graphic region dummy variables.  

 

 
 

5.6.2.2 Industry indicator 

Data from the UN Food and Agricultural Organization shows that global greenhouse gasses emissions 

are very much centred around a few industry sectors. In the period 1991-2010, the most polluting 

industry sector has been utility, followed by transportation. Further, land use sources, agriculture, ser-

vice & commercial services, industry, waste and forestry are amongst the top polluting industries (Our 

World in Data, 2020). If green bonds are observed to yield environmental impact in the sectors cur-

rently having the most dominant negative environmental footprint, it will make a more durable case 

for green bonds as being effective vehicles in combating climate change. Conversely, if green bonds 

do not yield environmental impact in these sectors, they will prove themselves less relevant. With this 

in mind, these industry sectors become of analytic interest. The Bloomberg data field BCLASS 4 organ-

ises companies into consistent peer groups based on specific activities and risk categories (Bloomberg, 

2020c). BCLASS 4 was therefore extracted from the Bloomberg Terminal to identify which sector each 

issuer belongs to. Doing so have enabled to expand the analysis to be relatable to the information 

provided by the UN Food and Agricultural Organization. 

  

In the data sample only four of the most polluting industry sectors were present: utility, transportation, 

industry and service & commercial, the remaining could not be categorised as being in one of the 

sectors highlighted by the UN Food and Agricultural Organization. The industry dummy variables DUtility, 

DTransportation, DManufacturing, DService, DOther was subsequently added to the data sample. The dummy cate-

gory DOther includes the issuers not identified as being in one of the four sectors mentioned above. 
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DManufacturing encompasses the industry sector ‘industry’, was renamed to ‘manufacturing’ to avoid con-

fusion with speaking of industry sectors in general. Table 9 illustrates what BCLASS 4 levels that have 

been grouped under each dummy variable. 

 

Table 9: 

Overview of which BCLASS 4 classifications that has been allocated to the industry dummy variables. 

 
 

5.6.2.3 Credit Rating Score 

As the largest credit rating agencies provide alphabetical ratings, these were needed to be converted 

into numerical values before inclusion in the regression models. The credit ratings were assigned nu-

merical values from 0 to 25, with 0 assigned to issuers with no credit rating. The best rating corre-

sponds to a score of 25. Table 10 below provides an overview of the credit rating scores assigned to 

each equivalent credit rating as provided by the leading credit rating agencies. When referring to the 

corresponding numerical value of a credit rating, it has been referred to as the credit rating score. 
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Table 10:  

Overview of which traditional credit ratings that was assigned what credit rating score when creating the own 

produced Credit Rating Score variable used in the regressions. 

Score S&P Fitch Moody’s Score S&P Fitch Moody’s 

25 AAA AAA Aaa 11 B B B2 
24 AA+ AA+ Aa1 10 B- B- B3 
23 AA AA Aa2 9 CCC+ CCC+ Caa1 
22 AA- AA- Aa3 8 CCC CCC Caa2 
21 A+ A+ A1 7 CCC- CCC- Caa3 
20 A A A2 6 CC+ CC+ Ca1 
19 A- A- A3 5 CC CC Ca2 
18 BBB+ BBB+ Baa1 4 CC- CC- Ca3 
17 BBB BBB Baa2 3 C+ C+ C1 
16 BBB- BBB- Baa3 2 C C C2 
15 BB+ BB+ Ba1 2 C- C- C3 
14 BB BB Ba2 1 DDD+ DDD+ Daa1 
13 BB- BB- Ba3 0 No rating No rating No Rating 
12 B+ B+ B1         

 

5.6.2.4 Turnover time 

The investor base composition could have been analysed through an in-depth analysis of the majority 

shareholders of the issuers’ listed equity. A detailed analysis of the core investor group was discarded 

as it would entail a too time-consuming and extensive qualitative analysis to classify all investors con-

cerning their investment horizon. To develop an adequate proxy for the overall change in investor 

base, the annual average daily traded equity volume and total market capitalisation was used instead. 

By dividing the market capitalisation with the volume traded, the result equals the number of days it 

takes for the investors to ‘turn over’ the company. If the number of days it takes to turn over the 

market capitalisation of the issuer increases following a bond issue, it thereby indicates an increase in 

the concentration of long-term oriented investors. The daily equity volume and the market capitalisa-

tion was calculated as an average over the last 12 months [LTM] in the periods [-1;+3] with the year of 

issue being time 0: 

𝑇𝑇𝑂𝑂𝑓𝑓𝑛𝑛𝑃𝑃𝑜𝑜𝑂𝑂𝑓𝑓 𝑡𝑡𝑖𝑖𝑂𝑂𝑂𝑂 𝑖𝑖𝑛𝑛 𝑑𝑑𝑜𝑜𝑑𝑑𝑃𝑃 =
𝐴𝐴𝑜𝑜𝑔𝑔.𝑂𝑂𝑜𝑜𝑓𝑓𝑚𝑚𝑂𝑂𝑡𝑡 𝑂𝑂𝑜𝑜𝑜𝑜𝑖𝑖𝑡𝑡𝑜𝑜𝑣𝑣𝑖𝑖𝑃𝑃𝑜𝑜𝑡𝑡𝑖𝑖𝑃𝑃𝑛𝑛 𝐿𝐿𝑇𝑇𝐿𝐿

𝐴𝐴𝑜𝑜𝑔𝑔.𝑑𝑑𝑜𝑜𝑖𝑖𝑣𝑣𝑑𝑑 𝑜𝑜𝑃𝑃𝑣𝑣𝑂𝑂𝑂𝑂𝑂𝑂 𝐿𝐿𝑇𝑇𝐿𝐿
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5.6.2.5 Abnormal return 

To analyse the abnormal return before and after a bond issue announcement it was necessary to 

choose a benchmark index. The optimal approach would have been to subtract the issuers’ return from 

the index they belong to or other near comparable indices such as country, industry or geographic 

region. Doing so, however, would be very data-intensive and breach the data download limitations 

imposed by Bloomberg. Only negligible differences were found in a recent study of abnormal equity 

returns done with country-specific indices and the MSCI World Index (Flammer, 2018). The study ar-

gues that using the MSCI World Index is appropriate, despite the compromise on some country-, re-

gion- and industry-specific characteristics. Based on the research by Flammer (2018), the MSCI World 

Index was used in the calculation of abnormal returns. Abnormal returns were calculated as: 

 

𝐴𝐴𝑏𝑏𝑛𝑛𝑃𝑃𝑓𝑓𝑂𝑂𝑜𝑜𝑣𝑣 𝑅𝑅𝑂𝑂𝑡𝑡𝑂𝑂𝑓𝑓𝑛𝑛𝑖𝑖=0 =
𝐼𝐼𝑃𝑃𝑃𝑃𝑂𝑂𝑂𝑂𝑓𝑓 𝑂𝑂𝑒𝑒𝑂𝑂𝑖𝑖𝑡𝑡𝑑𝑑𝑖𝑖=−1
𝐼𝐼𝑃𝑃𝑃𝑃𝑂𝑂𝑂𝑂𝑓𝑓 𝑂𝑂𝑒𝑒𝑂𝑂𝑖𝑖𝑡𝑡𝑑𝑑𝑖𝑖=0

−
𝐿𝐿𝑀𝑀𝑀𝑀𝐼𝐼 𝑊𝑊𝑃𝑃𝑓𝑓𝑣𝑣𝑑𝑑 𝐼𝐼𝑛𝑛𝑑𝑑𝑂𝑂𝑥𝑥𝑖𝑖=−1
𝐿𝐿𝑀𝑀𝑀𝑀𝐼𝐼 𝑊𝑊𝑃𝑃𝑓𝑓𝑣𝑣𝑑𝑑 𝐼𝐼𝑛𝑛𝑑𝑑𝑂𝑂𝑥𝑥𝑖𝑖=0

 

 

5.6.2.6 Environmental key performance indicators 

From Bloomberg a number of environmental key performance indicators were extracted for the anal-

ysis and requires a justification of choice and further explanation of their makeup. Rust (2018) argued 

that environmental performance measures are quite suitable for comparable analysis due to their 

quantitative nature. A few options of quantitative environmental performance measures were availa-

ble. Flammer (2018) included CO2 to assets in her analysis. However, we argue that the environmental 

footprint of a company is more comparable to the nature of variable costs than fixed costs, i.e. that 

emissions are somewhat proportional to output. Therefore, it was chosen to compare the emissions 

to sales as it serves as a better indication if the company has improved the sustainability of its opera-

tions. Further, it was chosen to use greenhouse gasses instead of CO2 as greenhouse gasses encom-

passes all greenhouse gas emission and not just CO2. 

 

Magor (2019) argued that ESG scores provided by external rating agencies are well suited for compa-

rable analyses due to their ability of encompassing both qualitative and quantitative aspects into one 

single quantitative score. Non-quantitative sustainability efforts of the company like climate policy, 

transparency on emissions of operations etc. can therefore be captured in such scores. ESG-scores 

were therefore included in the analysis to add more nuances to the analysis than solely investigating 

greenhouse gasses to sales. Li & Polychronopoulos (2020) and Dorfleitner et al. (2015) argued that 
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there is evidence of large discrepancies of ESG scores between providers why it was chosen to include 

ESG scores from two of the most well-respected providers to limit the dispersion between scores.  

 

One of these was Sustainalytics Rank which is a measure of the specific company’s aggregate ESG per-

formance relative to its industry peers provided Sustainalytics. The score was collected from Bloom-

berg and is constituted on basis of the company’s level of overall disclosure, preparedness and contro-

versy involvement across the three different ESG aspects (Bloomberg, 2020b). The rank is assigned on 

the basis of an overall percentile rank of the company’s performance relative to its industry peers. As 

such the top 1% the percentile or rank assigned is 99% and correspondingly for the lowest 1% the 

percentile or rank assigned is 1%. The other chosen ESG score was the CDP Integrated Performance 

Score [CDP Score]. The CDP Score collected from Bloomberg is a measure of the company’s level of 

commitment to climate change adaptation, transparency and mitigation (Bloomberg, 2020b). The pro-

vider of the score, Carbon Disclosure Project Global, sends out a questionnaire to the company at the 

behest of the investors and assigns a score to the responding companies. The score ranges from A, A-

, B, …, to F (best to worst). Bloomberg subsequently converts these scores to numerical values ranging 

from 8-0 (best to worst). The lowest score, F/0, is only given to those companies that fail to provide 

sufficient or no information for CDP to evaluate upon when requested. The score of F/0 does not in 

itself translate to a failure in the environmental stewardship of the particular company (Bloomberg, 

2020c). 

 

The two chosen ESG scores are based on different approaches, one being based in relation to industry 

peers and the other being an absolute score. This makes comparisons between them infeasible. Alt-

hough, as they are also constructed from different components the individual analysis of both contrib-

utes with a more nuanced picture of the average green bond issuers environmental performance and 

efforts compared with conventional bond issuers. 

 

5.6.2.7 LT- and MH-index 

The LT- and MH-index were both constructed on the basis of textual analysis of each issuer’s annual 

reports. All annual reports from time [-3; +3], measured from the announcement year, have been 

gathered manually from the issuer’s websites to the extent it was possible. Some companies did not 

provide English annual reports and some only included the financial statements, i.e. no description of 

strategy. The extent of the collected annual report data is visualised in figure 9. 
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Figure 9: 

 Graphic illustration of annual reports collected distributed by type of bond issue and year. 

 

 

As shown in figure 9, the data collection concentrated around 2016-2018. The concentration of data 

was a result of most green bond issues having taken place in 2018 and 2019. The cut-off day for the 

annual report data collection was the 13th of March 2020. The deadline for publication of annual re-

ports is generally less than four months following the end of the previous fiscal year. The data collec-

tion cut-off date in March thus resulted in being a hindrance of obtaining 2019 annual reports for parts 

of the data sample. 

  

The LT-index used in this thesis builds on the LT-index originally developed by Flammer & Bansal 

(2017). The LT-index is a measure of the overall long-term orientation of the issuer. The original LT-

index is derived by conducting a textual analysis of the issuer’s annual report and is constructed by 

counting the number of long-term and short-term oriented keywords. In this thesis, the original LT-

index was modified slightly. Instead of computing the index by measuring the ratio of long-term key-

words related to the sum of both long- and short-term keywords, the modified LT-index was calculated 

as the sum of long-term related words divided by the number of short-term words: 

 

𝐿𝐿𝑇𝑇 − 𝑖𝑖𝑛𝑛𝑑𝑑𝑂𝑂𝑥𝑥𝑇𝑇𝑆𝑆𝑖𝑖𝑀𝑀𝑖𝑖𝑛𝑛𝑇𝑇𝑈𝑈 =
𝑀𝑀𝑂𝑂𝑂𝑂 𝑃𝑃𝑓𝑓 𝑣𝑣𝑃𝑃𝑛𝑛𝑔𝑔 − 𝑡𝑡𝑂𝑂𝑓𝑓𝑂𝑂 𝑚𝑚𝑂𝑂𝑑𝑑𝑘𝑘𝑃𝑃𝑓𝑓𝑑𝑑𝑃𝑃

(𝑀𝑀𝑂𝑂𝑂𝑂 𝑃𝑃𝑓𝑓 𝑣𝑣𝑃𝑃𝑛𝑛𝑔𝑔 − 𝑡𝑡𝑂𝑂𝑓𝑓𝑂𝑂 𝑚𝑚𝑂𝑂𝑑𝑑𝑘𝑘𝑃𝑃𝑓𝑓𝑑𝑑𝑃𝑃 + 𝑃𝑃𝑂𝑂𝑂𝑂 𝑃𝑃𝑓𝑓 𝑃𝑃ℎ𝑃𝑃𝑓𝑓𝑡𝑡 − 𝑡𝑡𝑂𝑂𝑓𝑓𝑂𝑂 𝑚𝑚𝑂𝑂𝑑𝑑𝑘𝑘𝑃𝑃𝑓𝑓𝑑𝑑𝑃𝑃)
 

 

𝐿𝐿𝑇𝑇 − 𝑖𝑖𝑛𝑛𝑑𝑑𝑂𝑂𝑥𝑥𝐴𝐴𝑇𝑇𝑚𝑚𝑖𝑖𝑀𝑀𝑖𝑖𝑆𝑆𝑚𝑚 =
𝑀𝑀𝑂𝑂𝑂𝑂 𝑃𝑃𝑓𝑓 𝑣𝑣𝑃𝑃𝑛𝑛𝑔𝑔 − 𝑡𝑡𝑂𝑂𝑓𝑓𝑂𝑂 𝑚𝑚𝑂𝑂𝑑𝑑𝑘𝑘𝑃𝑃𝑓𝑓𝑑𝑑𝑃𝑃
𝑀𝑀𝑂𝑂𝑂𝑂 𝑃𝑃𝑓𝑓 𝑃𝑃ℎ𝑃𝑃𝑓𝑓𝑡𝑡 − 𝑡𝑡𝑂𝑂𝑓𝑓𝑂𝑂 𝑚𝑚𝑂𝑂𝑑𝑑𝑘𝑘𝑃𝑃𝑓𝑓𝑑𝑑𝑃𝑃

 

 

This modification was made for interpretation purposes. The original LT-index provides a fractional 

measure ranging between 0-1. A ratio above 0.5 indicates a more significant focus on the long-term, 
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and a ratio below 0.5 indicates that the company is more focused on the short-term. Exactly how much 

more or less, is difficult to interpret. The modified LT-index (from now on just ‘LT-index’) was con-

structed so that it states exactly how much more the company emphasises the long-term or short-

term orientation. A ratio of e.g. 2 would indicate that the company is communicating twice as many 

long-term oriented keywords to short-term oriented keywords. Words grouped and counted for in the 

categories long- and short-term are presented in table 11. 

 

The Melau Hoffmann Index [MH-index] was developed specifically for this thesis. The MH-index was 

inspired by the LT-index and is constructed to reflect the frequency of environment keywords to the 

respective annual report’s total word count divided by 100: 

 

𝐿𝐿𝑀𝑀 − 𝑖𝑖𝑛𝑛𝑑𝑑𝑂𝑂𝑥𝑥 =
𝑀𝑀𝑂𝑂𝑂𝑂 𝑃𝑃𝑓𝑓 𝑂𝑂𝑛𝑛𝑜𝑜𝑖𝑖𝑓𝑓𝑃𝑃𝑛𝑛𝑂𝑂𝑂𝑂𝑛𝑛𝑡𝑡𝑜𝑜𝑣𝑣 𝑚𝑚𝑂𝑂𝑑𝑑𝑘𝑘𝑃𝑃𝑓𝑓𝑑𝑑𝑃𝑃

𝑇𝑇𝑃𝑃𝑡𝑡𝑜𝑜𝑣𝑣 𝑘𝑘𝑃𝑃𝑓𝑓𝑑𝑑 𝑂𝑂𝑃𝑃𝑂𝑂𝑛𝑛𝑡𝑡 /100
 

 

Arguably, companies with a higher frequency of environment keywords in their annual report are more 

likely to have a larger emphasis on the environment in their strategic orientation. The higher the value 

of the MH-index thus indicates a stronger focus on the environment in the issuer’s strategic orienta-

tion. The word counts grouped in the environment-related words category are presented in table 11. 

 

Table 11: 

Overview of the keywords counted in annual reports used for calculating the LT-index & MH-index. 

Python Script Keyword Searches 

Short-term keywords Long-term keywords  Environment keywords Additional searches  
"short-term" "long-term" "environment" Total word count 
"short term" "long term" "environmental"   
"short-run" "long-run" "sustainable"   
"short run" "long run" "sustainability"   
"short-horizon" "long-horizon" "climate"   
"short horizon" "long horizon" "emission"   
    "emissions"   
    "co2"   
    "carbon"   
    "ghg"   
    "ghg’s"   
    "greenhouse gas"   
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A Python script was coded to automate the textual analysis of the 1,465 manually collected annual 

reports. The script was able to open the annual report PDF-files, search and count the keywords as 

identified in table 11. To run the Python script, the collected annual report PDF-files for each issuer 

were renamed equal to the issuer names extracted from the Bloomberg Terminal. The PDF-files were 

then sorted in a folder structure by year. Running the script returns a .CSV output-file for the folder 

(year) inserted in the command. Each year’s output was aggregated in a panel data structure and im-

ported to the rest of the data in Microsoft Excel. The Python code can be found in appendix 3. 

 

5.6.2.8 Patent data 

Patent data was used in the analysis of product impact by investigating the ratio of green patents to 

total patents following green bond issuance. The patent data was gathered from Google Patents Ad-

vanced Search. Covering 105 countries (Google Patents, 2020), Google Patents covers the entire data 

sample to a great extent. For each issuer, the number of patent applications in the period [-3; +3] years 

from the issue date were manually searched for and archived. In the advanced search function status 

was chosen to be equal to application. The reason for using patent applications instead of patents 

granted was that the green patent applications are more informative of the company’s efforts to im-

prove sustainability in their products than whether or not the company obtained the rights to protect 

their innovation legally. 

 

The identification of green patents was made using the Cooperative Patent Classification (CPC) system 

developed by the European Patent Office and the United States Patent and Trademark Office. Green 

patents were identified with the CPC codes Y02A, Y02B, Y02C, Y02D, Y02E, Y02P, Y02T, Y02W, B09C, 

B09B, C02F and F03D. Appendix 4 provides clarification of the specific CPC codes. The patent data was 

used to construct the variable of Green Patent Ratio, expressing the ratio of green patent applications 

to total patent applications:  

 

𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 𝑃𝑃𝑜𝑜𝑡𝑡𝑂𝑂𝑛𝑛𝑡𝑡 𝑅𝑅𝑜𝑜𝑡𝑡𝑖𝑖𝑃𝑃 =
𝑇𝑇𝑃𝑃𝑡𝑡𝑜𝑜𝑣𝑣 𝑔𝑔𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 𝑜𝑜𝑜𝑜𝑡𝑡𝑂𝑂𝑛𝑛𝑡𝑡 𝑜𝑜𝑜𝑜𝑜𝑜𝑣𝑣𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑖𝑖𝑃𝑃𝑛𝑛𝑃𝑃

𝑇𝑇𝑃𝑃𝑡𝑡𝑜𝑜𝑣𝑣 𝑜𝑜𝑜𝑜𝑡𝑡𝑂𝑂𝑛𝑛𝑡𝑡 𝑜𝑜𝑜𝑜𝑜𝑜𝑣𝑣𝑖𝑖𝑂𝑂𝑜𝑜𝑡𝑡𝑖𝑖𝑃𝑃𝑛𝑛𝑃𝑃
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5.6.3 Qualitative data 

5.6.3.1 Description of qualitative data collection 

The purpose of implementing interviews in this study was driven by the ability to ask ‘how’ and ‘what’ 

questions. The method of structured interviews was regarded to be of little value as some leeway for 

the interviewees to unfold their experience and opinions was regarded more valuable than a pre-set 

conversation. Unstructured interviews however were not regarded as a viable option to ask how and 

what questions. Therefore, semi-structured interviews were regarded as the most suitable way of con-

ducting interviews for obtaining the wanted insights. The purpose of the conducted semi-structured 

interviews was to produce knowledge from the inputs provided by the practitioners to better reflect 

on both the literature review and the analysis results. The interviews helped with establishing a more 

nuanced answer to the research question. The interviews were focused on how the subjects are expe-

riencing the development of the green bond market and where it is heading. Further, the subjects’ 

areas of interests and concerns regarding green bonds were covered as well as how they incorporate 

environmental factors in their investment decision making. The interviews also objectified the green 

bond universe, underlined its relevance to investors and proved the raison d’être of the study. Table 

12 provides an overview of the participating interviewees’ industry experience, title, type of company 

and their companies’ assets under management. All interviews were transcribed and anonymised 

(with approval of the interviewee). The transcriptions are presented in the appendices (6-11), allowing 

the reader to obtain the context around citations. 

 

Table 12: 

 Overview of the type of investors interviewed  

 
 

5.6.4 Reliability, validity and data credibility 

Quantitative research based on regression analysis is a commonly accepted way to utilise sample data 

representing a cross-section of the total population for generalisation purposes. The data sample used 

in this study was both extensive in size and spread across regions and industries and strengthened the 

reliability. Thus, statistically significant results in the thesis are believed to have produced knowledge 
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of generic nature that is genuinely generalisable for the current state of the corporate green bond 

market. 

 

Bloomberg data and corporate annual reports are widely used data sources in the investor community 

regarding investment decision making. Thus, the data collected was of high industry-standard arguing 

for reliable and valid results. To further strengthen the reliability of the analysis, the individual obser-

vations were examined for influential outliers before inclusion in the statistical models. Removal of 

influential outliers and thereby manipulating data has compromised on validity to some extent. The 

decision of removing influential outliers was based on the intention to produce knowledge based on 

the general state of the corporate green bond market rather than the few examples of extreme be-

haviour. Removal of outlying data contributed to an improved fit of the models and thereby the ex-

planatory power of the regressions. Although the data gathered from Bloomberg was of high validity, 

it is worth noting where Bloomberg sources its data. Only in rare instances does Bloomberg gather 

data themselves - most often it is supplied by third parties. The vast majority of the data is supplied 

directly by companies themselves with data from their annual reports. Bloomberg then subsequently 

uses the supplied data to compute a multitude of key figures and ratios (Bloomberg, 2020b). As all 

publicly listed firms have to provide audited financial statements this is generally of minor concern. 

However, Emmerich (2016) has provided extensive documentation on the accuracy of the financial 

data from publicly listed Chinese companies and finds it to be of very low quality - both regarding its 

validity and reliability. Emmerich (2016) concludes that the low data quality mainly stems from two 

sources, I) the audit firms used by publicly listed companies and 2) a general highly optimistic bias in 

the financial data. To the first point, it is evident that 94% of all publicly listed companies in China uses 

other auditors than the Big Four (also known as KPMG, PwC, E&Y and Deloitte), including many do-

mestic audit companies without international recognition (Emmerich, 2016). To the second point Em-

merich (2016) finds the reported Return of Equity of all publicly listed Chinese companies are heavily 

skewed towards positive returns indicating that only a negligible number of Chinese companies report 

that they lose money. Since Chinese publicly listed companies make up a sizeable portion of our data 

sample, the validity and reliability of part of the data is of some concern. This is especially true regard-

ing the measures ROA, Tobin’s-Q and Total Greenhouse Gasses to Sales. 

 

The validity and reliability of the qualitative data gathered was deemed to be satisfied. The validity 

was greatly secured by only interviewing a few select subjects from large institutions, most in senior 

positions with on average 14 years of financial industry experience. Furthermore, the validity was 
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increased by anonymising all interview subjects. By using anonymisation it enabled the subjects to 

speak freely and comment on matters in a way that did not necessarily reflect their company’s point 

of view. Ideally, the analysis would have incorporated a larger qualitative data sample than the six 

interviews conducted to improve the reliability. A significant number of booked interviews were can-

celled last minute due to the financial market volatility that was introduced on the back of the COVID-

19 outbreak. While the intended data pool of interviews was larger and could have strengthened the 

reliability and the qualitative aspect of the thesis, the six interviews proved to be adequate as many of 

the same opinions and arguments were made across the pool of interviewees. 

 

The methodological choices and reflections around the data collection has explicitly been clarified to 

the reader. The explicit description of the production process has enabled the reader to reflect and 

assess the choices made regarding how the research question was answered. The transparency has 

further contributed to allow interested peers to reanalyse or further develop on the study. 

 

6. Analysis 

Throughout the analysis the statistically significant coefficient estimates are indicated with ‘.’, ‘*’, ‘**’ 

and ‘***’ denoting the statistical significance at the 10%, 5%, 1% and 0.1% level, respectively. 

 

6.1 Strategic orientation 

6.1.1 Long-term strategic orientation of green bond issuers 

In order to analyse the difference in long-term orientation between green bond and conventional bond 

issuers, the LT-index is applied. Recall that the LT-index has been computed on the basis of textual 

analysis of issuers’ annual reports across multiple years, in which short- and long-term keywords were 

identified and counted individually. An LT-index of 1 indicates that the specific issuer demonstrated 

neither short-term nor long-term strategically focused orientation. An LT-index >1 indicates that the 

issuer is more long-term oriented than short-term oriented and vice versa for an LT-index <1. 

 

Throughout the analysis of the long-term orientation a set of control variables are employed in order 

to control company specific effects. The control variables include the bond tenor, the amount issued 

in million EUR, the credit rating score and the beta of the issuer. The tenor of the bond is chosen as a 

proxy for the funding need horizon and thereby an indicator of the issuer’s approximate time horizon. 

The amount issued is chosen as a proxy control of the company size. The credit rating score controls 
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for the specific default credit risk which acts as a proxy for the unsystematic risk while the beta controls 

for the issuer’s overall systematic risk profile. 

 

Concerning the LT-index, multiple linear regression assumptions III and IV are in violation. This is solved 

by removing all influential outliers from the LT-index. Out of a total 2,508 observations 201 of them 

are categorised as influential outliers accounting for 8.01% of the total sample. The outliers have a 

mean of 18.47 while the total sample including outliers have a mean of 4.57. After removing the out-

liers, the sample now has a mean of 3.36. 

 

6.1.1.1 LT Model 1 - Green dummy 

The results of LT Model 1 are displayed below: 

LT Model 1  Adjusted R-squared: 0.0821  

Coefficients Estimate Std. Error P-value 

(Intercept) 0.1482 0.9202 0.8721 

Green 1.0949 0.4385 0.0126 * 

Tenor 0.0063 0.0140 0.6518 

Credit Rating Score -0.1415 0.0484 0.0035 ** 

Beta 4.6885 0.5115 < 2e-16 *** 

Amount Issued (Million EUR) 0.0016 0.0003 4.79e-06 *** 

 

It can be observed that the coefficient for Green is positive with a value of 1.0949 significant at the 5% 

level. In other words, companies issuing a green bond will have an LT-index that is 1.0949 larger com-

pared to companies issuing a conventional bond, with 95% confidence. LT Model 1 argues that green 

bond issuers are more long-term oriented in their communication than their conventional peers. 

 

The bond tenor has a very small coefficient of only 0.0063 and is highly insignificant. The bond tenor 

provides very little explanatory value in terms of the company’s general time horizon. The Credit Rating 

Score has a negative coefficient of -0.1415 significant at the 1% level, showing that the LT-index with 

99% confidence decreases with -0.1415 for each upward notch in the credit rating. The results display 

a tendency for companies with higher credit ratings being less long-term oriented, which is somewhat 

unexpected. The beta coefficient is found to be 4.6885, significant at the 0.1% level. With 99.9% con-

fidence, an increase in beta of 1 is associated with an increase in the LT-index of 4.6885. This is a rather 

substantial effect on the LT-index compared to the other coefficients, further indicating that a 
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company’s long-term strategic orientation is affected much more by its exposure to systematic risk 

compared to unsystematic risk. Amount Issued shows a positive coefficient of 0.0016, significant at 

the 0.1% level. The amount issued is very significant however it does not influence the LT-index sub-

stantially. 

 

Overall the model yields an adjusted R-squared of 0.0821 meaning that 8.21% of the variation in the 

LT-index can be explained by the independent variables. The relatively low R-squared is to be expected 

with the independent variables chosen. It would be very optimistic to assume that the simple variables 

of the green bond indicator dummy, beta, credit rating score, tenor and amount issued could explain 

the majority of the variation in the long-term orientation. 

 

6.1.1.2 LT Model 2 - Green & Industry dummy 

In LT Model 2 multicollinearity is identified in the interaction variable of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖  and the 

credit rating score control is subsequently removed in accordance with section 5.5 on model control. 

The results are displayed below: 

LT Model 2 Adjusted R-squared: 0.0799 

Coefficients Estimate Std. Error P-value 

(Intercept) 3.476e+00 5.650e-01 8.89e-10 *** 

Green -2.244e+00 9.780e-01 0.021832 * 

D_Service -3.257e+00 4.513e-01 7.06e-13 *** 

D_Manufacturing -1.931e+00 3.816e-01 4.49e-07 *** 

D_Utility -1.807e+00 1.125e+00 0.000565 *** 

D_Transportation -4.253e+00 4.399e-01 < 2e-16 *** 

Tenor -1.328e-02 1.052e-02 0.206877 

Beta 2.969e+00 4.072e-01 4.14e-13 *** 

Amount Issued (Million EUR) 5.685e-06 2.021e-05 0.778478 

Green*D_ Service 4.351e+00 1.058e+00 4.05e-05 *** 

Green*D_Manufacturing 1.779e+00 1.092e+00 0.1035 

Green*D_Utility 1.617e+00 1.125e+00 0.1509 

Green*D_Transportation 7.199e+00 1.227e+00 5.09e-09 *** 

 

The Green dummy variable has now shifted to negative -2.2440 in contrast to LT Model 1. An interest-

ing result derives from the analysis. All the industry dummy variables demonstrate negative coefficient 

values significant at the 0.1% level, whereas the coefficients turn positive when interacted with the 
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Green dummy. The results suggest that green bond issuers in four of the most polluting industries 

(section 5.6.2.2) have a significantly larger long-term focus in their strategic orientation compared to 

conventional bond issuers. The most compelling result is seen in Transportation. With 99.9% confi-

dence, issuers within other industries compared to conventional issuers in the transportation industry 

will have an LT-index that is -4.2530 lower, whereas green bond issuers in the transportation industry 

will have an LT-index that is 2.9460 (-4.2530+7.1990) higher. The controls show the overall same pat-

tern and magnitude as in LT Model 1. 

 

6.1.1.3 LT Model 3 - Green & Geographical dummy 

The results of LT Model 3 are displayed below: 

LT Model 3 Adjusted R-squared: 0.1041  

Coefficients Estimate Std. Error P-value 

(Intercept)  0.2562  0.9232 0.7814 

Green 2.0565 0.5620 0.0003 *** 

D_North America 1.9907 0.4004 7.44e-07 *** 

D_Asia 0.2881 0.6501 0.6577 

Tenor 0.0018 0.0141 0.9012 

Credit Rating Score -0.1684 0.0486 0.0006 *** 

Beta  4.0908 0.5204 7.44e-15 *** 

Amount Issued (Million EUR)  0.0012 0.0004 0.0006 *** 

Green*D_North America 0.0325 0.8786 0.9705 

Green*D_Asia -2.1084 1.2264 0.0858 . 

 

The regional division increases the Green coefficient to 2.0565, significant at the 0.1% level in line with 

LT Model 1. The regional dummy variable coefficients show that compared to European issuers, North 

American and Asian issuers are more long-term orientated in their strategic orientation. The coeffi-

cient for North America is significant at the 0.1% level while the Asian coefficient is less reliable with a 

p-value of 0.6577. On the other hand, the interaction of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝐴𝐴𝑇𝑇𝑖𝑖𝑇𝑇 proves that green bond issuers 

in Asia are less long-term oriented in their strategic orientation than European issuers with a coeffi-

cient of -2.1084, significant at the 10% level. There are no notable differences in the control variables 

compared to LT Model 1-2. 
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6.1.1.4 LT Model 4 - Green & Time dummy 

In LT Model 4 the development in the LT-index is analysed from a time perspective before and after a 

(green) bond issue. Thus, the model takes the character of a difference-in-differences model. The re-

sults are displayed below: 

LT Model 4 Adjusted R-squared: 0.0828 

Coefficients Estimate Std. Error P-value 

(Intercept) 0.1324 0.9299 0.8867 

Green 1.5021 0.5107 0.0033 ** 

Dt_-1 0.1058 0.4391 0.8097 

Dt_+1 -0.0278 0.5063 0.9563 

Dt_+3 1.5559 0.7141 0.0295 * 

Tenor 0.0051 0.0140 0.7156 

Credit Rating Score -0.1373 0.0486 0.0047 ** 

Beta 4.5853 0.5139 2e-16 *** 

Amount Issued (Million EUR) 0.0016 0.0003 7.15e-06 *** 

Green*Dt_-1 -0.9838 0.8964 0.2726 

Green*Dt_+1 -1.0340 1.1943 0.3867 

Green*Dt_+3 -2.8291 1.8183 0.1199 

 

The estimated Green coefficient is positive and in alignment with the pattern observed previously. 

Looking at the interaction variable 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖−1 it can be observed that green bond issuers have in-

deed increased their long-term strategic orientation at the time of issue compared to the year before. 

However, with a p-value of 0.2726 one must be careful to draw any definite conclusions from the 

estimate. The time dummy variables suggest that the average bond issuer becomes more long-term 

oriented in their strategic orientation +3 years after issuance significant at a 5% level. The interaction 

variable 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+3 suggest an opposite relation for green bond issuers with a p-value of 0.1199. 

This stands in contrast to the fact that the coefficient for Green alone is positive and significant. LT 

Model 4 shows that there is no significant difference in the long-term strategic orientation between 

green and conventional bonds issuers post issuance. 

 

6.1.2 Environmental strategic orientation of green bond issuers 

In order to analyse the environmental orientation between green bond and conventional bond issuers 

the MH-index will be used. Recall that the MH-index expresses the ratio of environmentally focused 

keywords per 100 words in the issuers’ annual reports. Throughout the analysis of the environmental 



 Page 64 of 120 

orientation of green bond issuers, a set of control variables will be used in order to control for company 

specific effects. These control variables include the amount issued in million EUR, the credit rating 

score, beta and the environmental disclosure score. The added control; environmental disclosure 

score, will control the overall disclosure quality and breadth of the issuers on environmental topics. 

 

Concerning the MH-index, the multiple linear regression assumption IV is in violation. This is solved by 

removing all influential outliers from the MH-index. Out of a total 2,504 observations 63 of them can 

be categorised as influential outliers accounting for 2.5160% of the total sample. The outliers have a 

mean of 0.8111 while the total sample including outliers have a mean of 0.1945. After removing the 

outliers, the sample has a mean of 0.1786. 

 

6.1.2.1 MH Model 1 - Green dummy 

The results of MH Model 1 are displayed below: 

MH Model 1  Adjusted R-squared: 0.1034  

Coefficients Estimate Std. Error P-value 

(Intercept)  1.055e-01 3.357e-02  0.001722 **  

Green -2.376e-03 1.596e-02 0.881662 

Amount Issued (Million EUR) -4.146e-05 1.224e-05 0.0007 *** 

Credit Rating Score -6.419e-03 1.887e-03 0.0007 *** 

Beta 1.427e-01 1.786e-02 3.05e-15 *** 

Environ Disc. Score 2.365e-03 2.985e-04 5.14e-15 *** 

 

The Green dummy is unexpectedly negative with a value of -0.0024. With a sample average word count 

in annual reports of approximately 90,000, this would result in 90,000/100*-0.0024 ~2 less environ-

mental keywords in a given annual report per 100 words. This indicates that issuers of green bonds in 

general are less environmentally focused in their strategic orientation, compared to issuers of conven-

tional bonds. However, the coefficient estimate is highly insignificant and thus no definite conclusion 

can be drawn from MH Model 1 whether green bond issuing companies contain a higher or lesser 

degree of environmental focus in their strategic orientation compared to conventional bond issuers. 

 

The controls are all significant at the 0.1% level. Environmental Disclosure Score has a positive coeffi-

cient of 0.0024 which is to be expected. Both the amount issued, and the credit rating core have neg-

ative and very small coefficients. Beta is the control variable with the most explanatory power with a 
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positive coefficient of 0.1427. Meaning that an increase in beta of 1 the frequency of environmental 

keywords in a given annual report would increase with 128 in a given annual report of 90,000 words. 

Overall the model yields an adjusted R-squared of 0.1034 meaning that 10.34% of the variation in the 

computed MH-index can be explained by the independent variables. 

 

6.1.2.2 MH Model 2 - Green & Industry dummy 

In MH Model 2 multicollinearity is identified between the interaction variable 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖  and 

the rating score control is subsequently removed in accordance with section 5.5 on model control. The 

results of MH Model 2 are displayed below: 

MH Model 2  Adjusted R-squared:0.0929 

Coefficients Estimate Std. Error P-value 

(Intercept)  6.416e-02 2.174e-02 0.0032 ** 

Green 2.142e-01  3.499e-02 1.11e-09 *** 

D_ Service -8.466e-02  1.781e-02 2.15e-06 *** 

D_Manufacturing 2.782e-02  1.469e-02 0.0584 . 

D_Utility 6.290e-02 2.037e-02  0.0021 ** 

D_Transportation -1.280e-02 1.652e-02 0.4385 

Beta  9.803e-02 1.584e-02 7.26e-10 *** 

Environ. Disc. Score 1.314e-03 2.417e-04 6.04e-08 *** 

Amount Issued (Million EUR) -1.133e-06 7.004e-07 0.1059 

Green*D_ Service -8.922e-02 3.832e-02 0.0200 * 

Green*D_Manufacturing  -1.997e-01 3.989e-02 6.08e-07 *** 

Green*D_Utility  -3.022e-01 4.086e-02 2.06e-13 *** 

Green*D_Transportation -2.156e-01 4.441e-02 1.29e-06 *** 

 

In MH Model 2, the Green dummy variable now shows a positive coefficient in contrast to MH Model 

1. The coefficient has a value of 0.2142 and is significant at the 0.1% level. This indicates that green 

bond issuers within the industry category Other on average communicate ~193 more environmental 

keywords than conventional bond issuers in a given annual report of 90,000 words. Generally, all the 

interactions show negative coefficients between -0.0892 (Service) to -0.1997 (Manufacturing), all with 

strong levels of significance between 0.1-5%. This points to the overall reasoning that unless the green 

bond issuers are within the industry category of Other, a negative relation with the MH-index com-

pared to conventional bond issuers is to be expected. Regarding the controls the same overall relations 
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from MH Model 1 apply, except from the Amount Issued that is now barely significant with a p-value 

of 0.1059. 

6.1.2.3 MH Model 3 - Green & Geographical dummy 

The results of MH Model 3 are displayed below: 

MH Model 3 Adjusted R-squared: 0.1420 

Coefficients Estimate Std. Error P-value 

(Intercept) 1.141e-01 3.306e-02 0.0006 *** 

Green 7.657e-03 1.851e-02 0.6792 

D_North America -4.619e-02 1.452e-02 0.0015 ** 

D_Asia -1.215e-01 2.689e-02 6.82e-06 *** 

Beta 1.571e-01 1.811e-02 < 2e-16 *** 

Amount Issued (Million EUR) -4.004e-05 1.243e-05 0.0013 ** 

Environ Disc score 1.636e-03 3.221e-04 4.41e-07 *** 

Green*D_North America -9.365e-02 2.987e-02 0.0018 **  

Green*D_Asia -6.805e-02 5.190e-02 0.1901 

 

The dummy variable coefficient for Green is once again positive, although with a negligible impact and 

highly insignificant. The geographic dummies are both estimated with negative coefficients and signif-

icant at the 0.1% and 1% level, respectively. The dummy of North America shows a coefficient of -

0.0462 while Asia shows a coefficient of -0.1215. The negative coefficients demonstrate that North 

America as well as Asia in general are less environmentally focused in their strategic orientation com-

pared with their European counterparts. This relation is carried on to the interaction with the green 

bond dummy variable. Compared to Europe, in a given annual report of 90,000 words, green bond 

issuers in North America include ~84 fewer environmental keywords (significant at 1% level) while 

issuers in Asia include ~61 fewer environmental keywords (significant at the 20% level). There are no 

notable differences in the control variables compared to MH Model 1-2. 
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6.1.2.4 MH Model 4 - Green & Time dummy 

In MH Model 4 the development in the MH-index is analysed from a time perspective before and after 

a (green) bond issue. Thus, the model takes the character of a difference-in-differences model. The 

results are displayed below: 

MH Model 4 Adjusted R-squared: 0.1031 

Coefficients Estimate Std. Error P-value 

(Intercept)  1.059e-01 3.393e-02 0.0018 ** 
Green -1.731e-03 1.845e-02 0.9253 
Dt_-1 -3.275e-03 1.552e-02 0.8310 
Dt_+1  -4.643e-03 1.768e-02 0.7929 
Dt_+3 4.607e-02 2.389e-02 0.0541 . 
Credit Rating Score  -6.178e-03 1.896e-03 0.0012 **  
Beta 1.395e-01 1.796e-02 1.65e-14 *** 
Amount Issued (Million EUR) -4.308e-05 1.230e-05 0.0005 *** 
Environ Disc score 2.347e-03 2.989e-04 8.68e-15 *** 
Green*Dt_-1 7.980e-03  3.065e-02 0.7946 
Green*Dt_+1 -2.969e-02 4.150e-02 0.4744 

Green*Dt_+3 -1.065e-02 5.933e-02 0.8576 

 

It can be observed that the Green dummy is once again negative as observed in MH Model 1 and 2 but 

is found to be highly insignificant. Generally, the time dummies show small and insignificant coeffi-

cients. Both 𝐷𝐷𝑖𝑖−1 and 𝐷𝐷𝑖𝑖+1 are insignificant but 𝐷𝐷𝑖𝑖+3 is significant at the 10% level with a positive 

coefficient of 0.0461, pointing to an increase in the MH-index in the longer run. Specifically, this 

equates to ~41 additional environmental keywords in a given annual report of 90,000 words. Over 

time, the difference-in-differences estimators 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+1and 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+3are negative and insig-

nificant. One would expect not only issuers of green bonds to communicate with a larger concentration 

of environmental keywords, but also to increase their environmental focus. However, this is not the 

case as the overall difference-in-differences estimators are found not to be significantly different from 

zero. There are no notable differences in the control variables compared to MH Model 1-3. 

 

6.1.3 Summary of results 

Generally speaking, the analysis of the LT-index revealed that green bond issuers are significantly more 

long-term focused in their strategic orientation compared with conventional bond issuers. It is clear 

that green bond issuers in four of the most polluting industries are significantly more long-term ori-

ented in their strategic orientation compared to the average bond issuer. Looking at the geographic 

regions, it becomes evident that green bond issuers in Europe and North America are more long-term 

oriented in their strategic orientation compared with their Asian counterparts. The analysis of the 
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development in long-term orientation subsequent to a green bond issuance showed a pattern of de-

creased focus on long-term matters post-issuance. However, due to large p-values no conclusion can 

be drawn with confidence in terms of change in green bond issuers’ long-term strategic orientation. 

 

In general, only MH Model 1 indicates that green bond issuers on average are less environmentally 

focused in their communication than conventional bond issuers. The remaining MH models indicate 

that no such conclusion of significance can be made. On the industry level, green bonds issuers from 

the four most polluting industries are found to possess a lower degree of environmental focus in their 

strategic orientation compared to the industry category of Other. When examining the geographic 

aspect more closely, issuers in Europe are on average found to show a larger environmental focus in 

their strategic orientation - the effect is found to be larger for green bond issuers. Lastly, it cannot be 

concluded that green bond issuers change their strategic orientation regarding the environmental fo-

cus following a green bond issue. 

 

6.2 Operational impact 

In order to analyse the operational impact of issuing green bonds, the following dependent variables 

are subject for analysis in this section: Total Greenhouse Gasses to Sales, Sustainalytics Rank, CDP 

Score and Environmental Disclosure Score. Where a decrease in Total Greenhouse Gasses to Sales will 

indicate positive operational impact, an increase in Total Greenhouse Gasses to Sales will indicate neg-

ative operational impact. In contrast, an increase in the above rank and scores will indicate positive 

environmental impact. Conversely, a decrease in the rank and scores will indicate negative operational 

impact. Throughout the analysis of operational impact of green bond issuance, a set of control varia-

bles will be used in order to control for company specific effects. These control variables include the 

companies’ credit rating and beta used to capture the risk of the companies. Amount issued is used as 

a proxy for company size and the MH-index is included as a sanity check considering the general envi-

ronmental focus of the company. As the MH-index proved to contain some influential outliers in the 

previous analysis-section these are once again removed before proceeding. 

 

6.2.1 Total Greenhouse Gasses to Sales 

Concerning Total Greenhouse Gasses to Sales, the multiple linear regression assumptions III and IV are 

borderline and in direct violation, respectively. This is tried to be solved by removing influential outliers 

from the Total Greenhouse Gasses to Sales variable. However, doing so still leaves assumption IV in 

violation. The dependent variable is therefore log-transformed instead, and all assumptions are now 
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met. The log-transformation of the dependent variable is kept throughout the models in the analysis 

of Total Greenhouse Gasses to Sales. Log-transformation entails a different approach to the interpre-

tation of the model results. To interpret the results of the linear regressions performed on log-trans-

formed data the following treatment must be applied: 𝑂𝑂𝑥𝑥𝑜𝑜([𝑖𝑖𝑛𝑛𝑃𝑃𝑂𝑂𝑓𝑓𝑡𝑡 𝑂𝑂𝑃𝑃𝑂𝑂𝑓𝑓𝑓𝑓𝑖𝑖𝑂𝑂𝑖𝑖𝑂𝑂𝑛𝑛𝑡𝑡]) − 1 ∗ 100. The 

treatment results in estimates that are very close to the true value had the dependent variable not 

been log-transformed. 

 
6.2.1.1 GHG Model 1 - Green & First Green Indicator dummy 

The results of GHG Model 1 are displayed below: 

GHG Model 1  Adjusted R-squared: 0.1113  

Coefficients Estimate Log-transformed coef. Std. Error P-value 

(Intercept) 3.5794 3,485.0905 0.4571 1.62e-14 *** 

Green 1.7594 480.9008 0.2657  6.69e-11 *** 

First Green Indicator -1.2508 -71.3738 0.2792 8.62e-06 *** 

Amount Issued (Million EUR) 0.0010 0.0196 0.0002 0.2257 

Credit Rating Score -0.0692 -6.6813 0.0255 0.0068 **  

Beta 1.3452 283.9008 0.2634 4.15e-07 *** 

MH-index 2.2396 838.9609 0.3538 4.19e-10 *** 

 

The model shows that green bond issuers on average emit more greenhouse gasses to sales (~481 

metric tonnes) compared to the average bond issuer significant at a 0.1% level. The opposite is ob-

served for companies issuing their first green bond who with more than 99% confidence emit less 

greenhouse gasses to sales (~71 metric tonnes). This indicates that the majority of pollution reduction 

impact is provided with the inaugural green bond issue. Subsequent green bond issues may not pro-

vide the same level of impact. A variety of explanations could be argued for, and one plausible reason 

is that subsequent green issues are partially used to refinance the first green issue or other old debt 

financed projects. 

 

Of the control variables both beta and the MH-index are observed to have positive coefficient values 

of 283.9008 and 838.9609 respectively, both significant at 0.1% level. The significance of beta is rather 

intuitive considering the Global Risks Report of WEF stating that climate change is the biggest risk 

(section 1), why one would assume that heavy polluters are assigned higher beta values. The same 

reasoning applies to the credit rating score which - through a negative coefficient estimate - shows 

that less greenhouse gasses to sales are emitted the better the credit rating. As anticipated, companies 
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whose operations are at great risk to climate related governmental policy changes, also mention envi-

ronmental keywords at higher frequency in their annual reports, as captured by the MH-index. The 

estimated coefficient for the amount issued is negligible and insignificant. The overall model has an 

adjusted R-squared of 0.1113 revealing that Total Greenhouse Gasses to Sales clearly is dependent on 

various factors in excess of the type of debt financing and the employed controls. 

 

6.2.1.2 GHG Model 2 - Green & Industry Dummy 

In GHG Model 2 multicollinearity has been identified in the interaction variable of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖  

and Credit Rating Score control is subsequently removed in accordance with section 5.5. The results of 

GHG Model 2 are displayed below: 

GHG Model 2  Adjusted R-squared:0.2674  

Coefficients Estimate Log-transformed coef. Std. Error P-value 

(Intercept)  3.378e+00  2,831.2088 3.404e-01  < 2e-16 *** 

Green -1.976e+00 -86.1377 4.277e-01 4.24e-06 *** 

D_ Service -7.651e-01  -53.4713 2.810e-01  0.0066 ** 

D_Manufacturing -3.737e-01 -31.1817 2.115e-01 0.0775 .  

D_Utility -7.519e-01 -52.8530 3.606e-01  0.0373 * 

D_Transportation  -7.676e-01 -53.5874 2.409e-01  0.0015 ** 

Amount issued (in million EUR) -2.981e-05 -0.0003 7.984e-06 0.0002 *** 

Beta 1.298e+00 266.1965 2.547e-01  4.05e-07 *** 

MH-index 1.727e+00 462.3757 3.183e-01  7.09e-08 *** 

Green*D_ Service 4.608e-01  58.5342 4.864e-01 0.3437 

Green*D_Manufacturing  -3.223e-01 -34.4463 5.232e-01 0.5380 

Green*D_Utility 3.758e+00 11,551.2667 5.783e-01 1.20e-10 *** 

Green*D_Transportation -1.311e-01 -12.2870 5.981e-01 0.8265  

 

The Green variable is now seen to have a negative coefficient value of -86.1377 significant at a 0.1% 

level. The industry dummy variables reveal that bond issuers in four of the most polluting industries, 

on average, have lower greenhouse gasses to sales compared to that of Other industries with more 

than 90% confidence. At first glance this is rather counterintuitive, however these sectors are known 

to generate sizable revenues why the denominator must be taken into account. 

 

Green bond issuers in the utility sector emit 11,551 metric tonnes of greenhouse gasses to sales more 

than the average bond issuer in other industries, with more than 99% confidence. This is in contrast to 
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the standalone DUtility coefficient having a negative value significantly at a 5% level. No statistically sig-

nificant patterns are observed in the interactions of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖 ,𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 ×

𝐷𝐷𝑀𝑀𝑇𝑇𝑛𝑛𝑀𝑀𝑀𝑀𝑇𝑇𝑆𝑆𝑖𝑖𝑀𝑀𝑆𝑆𝑖𝑖𝑛𝑛𝑀𝑀 𝑜𝑜𝑛𝑛𝑑𝑑 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑆𝑆. This is an important find for two reasons. Firstly, it is clear that 

green bond issuers in the utility sector have the most greenhouse gasses to offset for. Secondly, one 

must be very vigilant of greenwashing in the utility sector, as questions can be raised whether the 

green bond proceeds have been invested in projects significantly bringing down their emissions. How-

ever, one must remember that the majority of the corporate green bonds were issued in the years 

2018 and 2019 why the green bond proceeds may not yet have yielded environmental returns on the 

financed projects. 

 

There are no notable differences in the control variables compared to GHG Model 1. The adjusted R-

squared has improved to 0.2674 compared with 0.1113 in GHG Model 1. In conclusion the sector of 

the issuer provides significant explanatory power which is sensible considering how global emissions 

concentrate around a few sectors (section 5.6.2.2). 

 

6.2.1.3 GHG Model 3 - Green & Geography dummy 

The results of GHG Model 3 are displayed below: 

GHG Model 3 Adjusted R-squared: 0.3120 

Coefficients Estimate Log-transformed coef. Std. Error P-value 

(Intercept) 3.518e+00 3271.6927 2.854e-01 < 2e-16 *** 

Green 1.270e+00 -71.9168 1.720e-01 2.99e-13 *** 

D_North America  -7.371e-01 -52.1500 1.717e-01 1.91e-05 *** 

D_Asia  -3.602e+00  -97.2731 2.550e-01  < 2e-16 *** 

Beta 1.877e+00 553.3874 2.475e-01  6.84e-14 *** 

Amount Issued (Million EUR) -1.187e-05 0.0012  7.740e-06 0.1255 

MH-index  -2.141e-01 -19.2652 3.107e-01 0.4909 

Green*D_North America 1.929e-01 21.2762 4.094e-01 0.6377 

Green*D_Asia 1.065e+00 190.0839 3.446e-01 0.0020 ** 

 

In GHG Model 3 the Green variable still is observed to show a negative coefficient value statistically 

significant at the 0.1% level. Somewhat unexpectedly, bond issuers in North America and Asia emit 

less greenhouse gasses to sales compared to the average bond issuer in Europe, with more than 99% 

confidence. Conversely when looking at the interaction variables, green bond issuers in Europe emit 
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less greenhouse gasses to sales than green bond issuers in Asia and North America. The interaction 

variable 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝐴𝐴𝑇𝑇𝑖𝑖𝑇𝑇 is significant at a 1% level, while the interaction of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑁𝑁𝑇𝑇𝑆𝑆𝑖𝑖ℎ 𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑇𝑇is 

less persuasive with a p-value of 0.6377. The only notable differences in the control variables com-

pared to GHG Model 1-2 is that the MH-index is now observed to be negative, although near zero and 

insignificant. The adjusted R-squared of 0.3120 provides the highest explanatory power in the variance 

of Total Greenhouse Gasses to Sales so far. 

 

6.2.1.4 GHG Model 4 - Green & Time dummy 

In GHG Model 4 the development in Total Greenhouse Gasses to Sales is analysed from a time per-

spective before and after (green) bond issuance. Thus, the model takes the character of a difference-

in-differences model. The results are displayed below: 

GHG Model 4 Adjusted R-squared: 0.1363  

Coefficients Estimate Log-transformed coef. Std. Error P-value 

(Intercept)  2.790e+00 1,528.1020 3.140e-01 < 2e-16 *** 

Green -1.178e+00 -69.2106 1.823e-01 1.52e-10 *** 

Dt_-1 -1.305e-01  -12.2344 2.129e-01   0.5401 

Dt_+1 
 

2.242e-01  25.1321 2.750e-01 0.4150 

Dt_+3 -1.246e-01  -11,7150 3.906e-01  0.7497 

Beta 1.555e+00 373.5087 2.654e-01 6.01e-09 *** 

Amount Issued (Million EUR) -3.247e-05 -0.0032 8.501e-06 0.0001 *** 

MH-index 1.142e+00 213.3028 3.292e-01 0.0005 *** 

Green*Dt_-1 5.570e-02  5.7280 3.273e-01 0.8649 

Green*Dt_+1 -2.612e-01 -22.9873 4.357e-01  0.5489 

Green*Dt_+3 1.859e+00 541.7316 7.675e-01 0.0156 * 

 

The estimated coefficient for the Green dummy is continuously negatively correlated with greenhouse 

gasses to sales at the time of issue. The standalone time dummy variable coefficient estimates do not 

argue that the development of greenhouse gasses to sales differ from zero before or after issuance. 

Likewise, the interactions of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖−1 𝑜𝑜𝑛𝑛𝑑𝑑 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+1 do not indicate greenhouse gasses to 

sales differ from the time of issuance for green bond issuers. The interaction variable 

𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+3shows with 95% confidence that green bond issuers, on average, increase their emis-

sions relative to sales with 542 metric tonnes in the long run post-issuance. Thus, green bond issuers 

either pollute more three years post-issuance, or green bond issuers on average have dropped sales 
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more than they have decreased their emissions. Again, it must be considered that the majority of the 

green bonds were issued in the years of 2018 and 2019, why few data points are available for the years 

post green bond issuance. Nevertheless, the results raise concern of greenwashing in relation to cor-

porate green bonds. 

 
6.2.2 Sustainalytics Rank 

Concerning the Sustainalytics Rank the multiple linear regression assumptions I-IV are all met without 

further treatment. 

 

6.2.2.1 SR Model 1 - Green & First Green Indicator dummy 

In SR Model 1, the Green and the First Green Indicator dummy variables along with the controls will 

be employed. The results are displayed below: 

SR Model 1  Adjusted R-squared: 0.1469 

Coefficients Estimate Std. Error P-value 

(Intercept)  58.2141 6.5826 < 2e-16 *** 

Green 10.7844 3.1835 0.000741 *** 

First Green Indicator 4.7135 3.6645  0.1987 

Amount Issued (Million EUR) -0.0025 0.0019 0.2032 

Credit Rating Score 0.9140 0.2999 0.0024 ** 

Beta -14.5932 3.6601 7.32e-05 *** 

MH-index  11.5143 5.2038 0.0272 *  

 

The dummy variable Green has a positive coefficient of 10.7844 significant on the 0.1% level. This 

indicates that the issuers of green bonds in general have a 10.7844 higher Sustainalytics Rank than 

conventional bond issuers. Furthermore, the first time an issuer issues a green bond it has an addi-

tional effect of 4.7135, although not statistically significant with a p-value of 0.1987. It can be argued 

that the positive correlation with the Sustainalytics Rank is expected from a logical point of view, as 

issuing a green bond would suggest a larger emphasis on the environment. This is further supported 

by the MH-index, employed as a control, which also shows a positive coefficient of 11.5143 significant 

at the 5% level. 

 

Examining the controls, Amount Issued shows a rather small coefficient that is also statistically insig-

nificant. Beta has a negative coefficient of -14.5932 significant on the 0.1% level, indicating that a 

higher exposure to systematic risk correlates with a decrease in the Sustainalytics Rank. Furthermore, 
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the Credit Rating Score shows a positive coefficient of 0.9140, significant at the 1% level. This indicates 

that for every upward notch in credit rating the Sustainalytics Rank will increase with 0.9140. The over-

all model is capable of explaining14.69% of the variance in the Sustainalytics Rank. 

 

6.2.2.2 SR Model 2 - Green & Industry dummy 

In SR Model 2 multicollinearity is identified between the interaction variable of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖  

and Credit Rating Score. Credit Rating Score is subsequently removed in accordance with section 5.5. 

The results of SR Model 2 are displayed below: 

SR Model 2  Adjusted R-squared:0.1679 

Coefficients Estimate Std. Error P-value 

(Intercept)  5.975e+01 4.008e+00 < 2e-16 *** 

Green 3.686e+01 6.088e+00  1.98e-09 *** 

D_ Service 8.373e+00 3.134e+00 0.0077 **  

D_Manufacturing  1.410e+01 2.590e+00 6.57e-08 *** 

D_Utility 6.667e+00 3.430e+00 0.0522 . 

D_Transportation 2.334e+01 2.705e+00 < 2e-16 *** 

Amount issued (in million EUR)  2.855e-04 9.546e-05 0.0028 ** 

Beta  -1.377e+01 3.273e+00 2.81e-05 *** 

MH-index  9.976e+00 4.580e+00 0.0296 * 

Green*D_ Service -2.303e+01 6.909e+00 0.0009 *** 

Green*D_Manufacturing -2.797e+01 7.302e+00 0.0001 *** 

Green*D_Utility -2.998e+01 7.219e+00 3.57e-05 *** 

Green*D_Transportation -6.733e+01 7.996e+00 < 2e-16 *** 

 

In SR Model 2 the coefficient for the Green dummy variable is again observed to be positive. However, 

it is much larger compared with SR Model 1. Green shows an estimated coefficient value of 36.8600 

and significant at the 0.1% level. When looking at the interaction variables they are all significant at 

the 0.1% level. Generally, they are all negative and land between -67.3300 (𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖𝑇𝑇𝑖𝑖𝑖𝑖𝑇𝑇𝑛𝑛) 

and -23.0300 (𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑆𝑆). The negative coefficient estimates indicate that green bond issuers, 

except in the industry of Other, are negatively correlated with the assigned Sustainalytics Rank com-

pared with issuers of conventional bonds. The largest additional negative correlation can be found 

within the transportation industry. There are no notable differences in the control variables compared 

to SR Model 1. 
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6.2.2.3 SR Model 3 - Green & Geographical Region dummy 

The results of SR Model 3 are displayed below: 

SR Model 3 Adjusted R-squared: 0.2608 

Coefficients Estimate Std. Error P-value 

(Intercept) 8.924e+01 3.715e+00 < 2e-16 *** 

Green 3.430e-01 2.381e+00  0.8855  

D_North America  -2.579e+01 2.003e+00 < 2e-16 *** 

D_Asia -1.979e+01 5.618e+00 0.0004 *** 

Beta -1.425e+01 3.016e+00 2.63e-06 *** 

Amount Issued (Million EUR) 2.869e-04 9.815e-05 0.0035 ** 

MH-index 7.544e-01 4.245e+00 0.8590 

Green*D_North America 1.187e+01 4.717e+00 0.0120 * 

Green*D_Asia -1.034e+01 6.360e+00 0.1043 

 

In SR Model 3 the coefficient for the Green dummy variable remains positive, although much smaller 

than in the previous SR models with a value of 0.3430 and highly insignificant. It can be derived from 

the interaction variables that green bond issuers in North America in general are assigned a higher 

Sustainalytics Rank than their European counterparts. Green issuers in Asia on average have lower 

Sustainalytics Ranks compared to European issuers with a coefficient of -10.3400, almost statistically 

significant with a p-value of 0.1043. 

 

The control variables are almost identical to those in SR Model 1-2 in terms of both coefficient esti-

mates and significance. Overall the model explains 26.08% of the variation in the Sustainalytics Rank 

with an adjusted R-squared of 0.2608, making it the most explanatory of the SR models so far. 
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6.2.2.4 SR Model 4 - Green & Time dummy 

In SR Model 4 the development in the Sustainalytics Rank is analysed from a time perspective before 

and after (green) bond issuance. Thus, the model takes the character of a difference-in-differences 

model. The results are displayed below: 

SR Model 4 Adjusted R-squared: 0.0674 

Coefficients Estimate Std. Error P-value 

(Intercept)  7.089e+01 3.971e+00 < 2e-16 *** 

Green 6.744e+00 2.344e+00 0.0041 ** 

Dt_-1 -3.081e-01 2.687e+00 0.9087 

Dt_+1 
 

 -2.125e+00 2.902e+00 0.4642  

Dt_+3 -2.065e+00 3.894e+00 0.5961 

Beta -1.541e+01 3.394e+00 6.27e-06 *** 

Amount Issued (Million EUR) 2.795e-04 9.874e-05 0.0047 ** 

MH-index 1.222e+01 4.625e+00 0.0083 ** 

Green*Dt_-1 1.592e+00 4.561e+00 0.7272 

Green*Dt_+1  5.506e+00 5.407e+00 0.3088 

Green*Dt_+3 1.848e+01 8.185e+00 0.0242 * 

 

The estimated Green dummy coefficient continues to suggest that green bond issuers are assigned a 

greater Sustainalytics Rank by 6.7440 compared to conventional bond issuers, significant at the 1% 

level. The difference-in-differences estimators show that green bond issuers throughout the time pe-

riods of -1 to +3 years from issue date are assigned greater Sustainalytics Ranks than the conventional 

bond issuers. This is the logical relation that continues from the overall Green dummy coefficient. 

However, the difference-in-differences estimator coefficients for time -1 and +1 are insignificant. The 

last time period of +3 years is significant at the 5% level. With a large degree of confidence this points 

to green bond issuers significantly improving on matters included in Sustainalytics Rank with an effect 

of 18.4800 in the long-term post green bond issuance. There are no notable differences in the control 

variables compared to SR Model 1-3. 
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6.2.3 CDP Score 

Concerning the CDP Score, the multiple linear regression assumptions I-IV are all met without further 

treatment.  

 

6.2.3.1 CDP Model 1 - Green & First Green Indicator dummy 

The results of CDP Model 1 are displayed below: 

CDP Model 1  Adjusted R-squared: 0.2137 

Coefficients Estimate Std. Error P-value 

(Intercept)  3.843e+00 6.488e-01 7.30e-09 *** 

Green 2.004e+00 3.032e-01 1.37e-10 *** 

First Green Indicator  -8.502e-01 3.029e-01 0.0053 **  

Amount Issued (Million EUR) -8.999e-05 2.006e-04 0.654 

Credit Rating Score  6.755e-02 3.678e-02 0.0671 .  

Beta  2.883e-01 3.151e-01 0.3608 

MH-index  8.029e-01 4.340e-01 0.0651 . 

 

The dummy variable Green has a positive coefficient of 2.0040 with a significance on the 0.1% level. 

This is very comparable to the result of SR Model 1 and indicates that issuers of green bonds are in 

general awarded with a greater CDP Score of 2.0040 (equivalent to 25% of the maximum score) over 

conventional bond issuers. Interestingly, the First Green Indicator dummy is estimated with a negative 

coefficient of -0.8502 significant on the 1% level. This is in opposition to the results of SR Model 1 

where a positive correlation was found. One explanation for the negative relation may be, that the 

issuer’s green bond framework could prove to lack the required transparency with the inaugural issue 

for CDP to award the issuer appropriately. Such documentation may take time for the issuer to grow 

accustomed to. 

 

The controls have negligible effect on the CDP Score. The credit rating score has a positive coefficient 

of 0.0676 and the MH-index also shows a positive coefficient of 0.8029 - both significant at the 10% 

level. There is a slight positive correlation between a better credit rating score and CDP Score. Expect-

edly, the MH-index is positively correlated with the CDP Score indicating that issuers with a larger 

environmentally focused strategic orientation yield a higher CDP Score. The Amount Issued and Beta 

coefficients are both negative and insignificant. The model is capable of explaining 21.37% of the var-

iation in the CDP Score. 
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6.2.3.2 CDP Model 2 - Green & Industry dummy 

In CDP Model 2 multicollinearity is identified between the interaction variable of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖  

and Credit Rating Score. Credit Rating Score is subsequently removed in accordance with section 5.5. 

The results of CDP Model 2 are displayed below: 

CDP Model 2  Adjusted R-squared: 0.1761 

Coefficients Estimate Std. Error P-value 

(Intercept)  4.581e+00 3.781e-01 < 2e-16 *** 

Green 1.697e+00 4.880e-01 0.0006 *** 

D_ Service 6.548e-01 3.274e-01 0.046017 *  

D_Manufacturing 1.329e+00 2.928e-01 7.07e-06 *** 

D_Utility  1.329e+00 2.928e-01 7.07e-06 *** 

D_Transportation 1.261e+00 3.028e-01 3.67e-05 *** 

Amount issued (in million EUR) 2.635e-05 8.316e-06 0.0016 ** 

Beta -2.956e-01 2.917e-01 0.3115 

MH-index 8.769e-01 4.482e-01  0.0509 . 

Green*D_ Service -4.608e-01  5.571e-01 0.4086 

Green*D_Manufacturing -6.035e-01 5.998e-01 0.3148 

Green*D_Utility 4.910e-01 6.995e-01 0.4831 

Green*D_Transportation -8.008e-01 7.096e-01 0.2596 

 

The results of CDP Model 2 also show a positive Green coefficient with a value, slightly lower compared 

with CDP Model 1, at 1.6970 significant at the 0.1% level. Overall the industry dummies are positively 

correlated when compared to the omitted industry of Other and range between 0.1925 (Utility) to 

1.3290 (Manufacturing). The utility industry is, however, not significant while the other industry vari-

ables are significant at levels between 0.1-5%. In general, the interaction variables between green and 

industry cannot be argued to differ from zero, as they are all found to be highly insignificant. Therefore, 

green bond issuers within specific industries compared to conventional bond issuers cannot be argued 

to differ in relation to their CDP Score. The employed controls are providing little insight in addition to 

CDP Model 1. 
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6.2.3.3 CDP Model 3 - Green & Geographical Region dummy 

The results of CDP Model 3 are displayed below: 

CDP Model 3 Adjusted R-squared: 0.2395 

Coefficients Estimate Std. Error P-value 

(Intercept) 5.683e+00 3.332e-01 < 2e-16 *** 

Green 6.256e-01 2.093e-01 0.0029 ** 

D_North America -1.653e+00 2.138e-01 5.79e-14 *** 

D_Asia  -1.583e+00 5.866e-01 0.0072 **  

Beta 5.235e-01 2.774e-01 0.0598 . 

Amount Issued (Million EUR) 2.888e-05  9.053e-06 0.0015 ** 

MH-index -1.586e-02 4.081e-01 0.9690 

Green*D_North America 1.747e+00 3.968e-01 1.30e-05 *** 

Green*D_Asia 5.349e-01 6.478e-01 0.4093 

 

In CDP Score Model 3 the coefficient for the Green dummy variable remains positive although much 

smaller than in the previous CDP models with a value of 0.6256, significant at the 1% level. The North 

America and Asia indicator variables have negative coefficients of -1.6530 (significant at the 0.1%) and 

-1.5830 (significant at the 1%) respectively, showing that issuers operating in these regions are as-

signed a lower CDP Score than their European peers. Furthermore, it can be derived from the interac-

tion variables that green bond issuers from North America are in general assigned a higher CDP Score 

than the European counterparts with a coefficient of 1.7470. Green issuers in Asia seemingly display 

the same characteristic but are highly insignificant. 

 

The employed controls are once again providing little insight in addition to previous CDP models. The 

MH-index now shows a slight negative correlation in opposition to CDP Model 1-2, although it has 

turned highly insignificant. 
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6.2.3.4 CDP Model 4 - Green & Time dummy 

In CDP Model 4 the development in the CDP Score is analysed from a time perspective before and after 

(green) bond issuance. Thus, the model takes the character of a difference-in-differences model. The 

results are at display below: 

CDP Model 4 Adjusted R-squared: 0.1325 

Coefficients Estimate Std. Error P-value 

(Intercept)  4.920e+00 3.526e-01 < 2e-16 *** 

Green 1.437e+00 1.959e-01 8.89e-13 *** 

Dt_-1 3.938e-01  2.761e-01 0.1543 

Dt_+1  4.339e-01 3.201e-01 0.1759 

Dt_+3  -1.367e-01 4.973e-01 0.7836 

Beta 6.001e-03 2.943e-01 0.9837 

Amount Issued (Million EUR) 2.445e-05 8.363e-06 0.0036 ** 

MH-index 1.134e+00 4.033e-01 0.0051 ** 

Green*Dt_-1 -4.877e-01 4.139e-01 0.2393 

Green*Dt_+1 -2.619e-01 5.391e-01 0.6273 

Green*Dt_+3 8.970e-01 8.664e-01 0.3010 

 

The estimated coefficient for Green continuously suggests that green bond issuers are assigned a 

greater CDP Score of 1.4370 relative to conventional bond issuers, significant at the 0.1% level. The 

result is similar to those of CDP Model 1-3. The difference-in-differences estimator coefficients show 

that green bond issuers improve on their CDP Score relative to conventional bond issuers in the long-

term. This is the logical relation that continues from the overall Green dummy coefficient. The differ-

ence-in-differences estimator coefficients are, however, all insignificant. On this basis, there is no def-

inite indication of whether the event of issuing a green over a conventional bond has any effect, neg-

ative or positive, on the CDP Score throughout time. The employed controls are providing little insight 

in addition to CDP Model 1-3. 

 

6.2.4 Summary of results 

In general, only GHG Model 1 and 3 indicate that green bond issuers emit more tonnes of greenhouse 

gasses to sales on average than conventional bond issuers, while GHG Model 2 and 4 models indicate 

that the opposite is true. In GHG Model 2 green bond issuers in the utility sector are observed to emit 

11,551 metric tonnes of greenhouse gasses to sales more than the average green bond issuer. The 

interaction between green bond issuance and the remaining industries cannot be argued, with 
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confidence, to be different from zero. In general, issuers in North America emit more greenhouse gas-

ses to sales than European bond issuers, who emit more greenhouse gasses to sales than Asian bond 

issuers. Interestingly, while there is a negative correlation of green bond issuance and Total Green-

house Gasses to Sales to sales in Europe, the opposite goes for Asia and North America. Green bond 

issuers in Asia emit approximately 200 metric tonnes of greenhouse gasses to sales more than the 

average Asian bond issuer. The analysis of the development in greenhouse gasses to sales in the years 

following green bond issuance indicates that greenhouse gasses to sales increases by 541 tonnes three 

years following green bond issuance. 

 

The analysis of the Sustainalytics Rank and CDP Score indicates that these are positively correlated 

with green bond issuers. The correlation is even stronger for inaugural green issues regarding the Sus-

tainalytics Rank, although slightly negative for the CDP Score. The four most polluting industries are 

on average found to be positively correlated with both the Sustainalytics Rank and the CDP Score. 

However, the relationship between green issuers in these industries are found to be negative with a 

larger magnitude, and even more significant than the standalone industry dummies for the Sustainalyt-

ics Rank. The interaction effect between green issuers and industries for the CDP Score cannot be 

argued to be different from zero. On average green bond issuers in North America exhibit a stronger 

positive correlation in contrast to their European counterparts regarding both measures. On the other 

hand, Asian green bond issuers exhibit a negative correlation compared to their European peer’s in 

relation to the Sustainalytics Rank while the effect is insignificant for the CDP Score. Finally, there is 

evidence of green bond issuers bettering their Sustainalytics Rank relative to conventional bond issu-

ers, in the long-term from issuance. This pattern also shows in the CDP Score analysis, although it 

should be regarded with more caution as it is only significant at the 30% level. 

 

6.3 Product impact 

In order to analyse the product impact of issuing green bonds, the variable Green Patent Ratio (section 

5.6.2.8) is set to be the dependent variable. The Green Patent Ratio is the ratio of green patent appli-

cations to total patent applications. An increase in ratio will indicate positive product impact, as more 

efforts are put into green research & development, indicating a more sustainable focus in the product 

portfolio. Only bond issuers having filed for patent applications in the analysis period are included in 

the model. Throughout the analysis of product impact, a set of control variables will be used to control 

for company specific effects. These control variables include the risk measures; Credit Rating Score 

and Beta. Amount issued is used as a proxy for company size and the MH-index, Sustainalytics Rank 
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and the CDP Score are included as sanity checks - all considering the general environmental orientation 

of the company. As the MH-index proved to contain some influential outliers in a previous analysis 

section these are again removed from the data sample. 

 

Concerning the Green Patent Ratio, the multiple linear regression assumptions II, III and IV are in vio-

lation. This is solved by removing all influential outliers from the Green Patent Ratio. Out of a total 849 

observations, 108 of them can be categorised as influential outliers accounting for 12.72% of the total 

sample. The outliers have a mean of 0.3977, while the total sample - including outliers - have a mean 

of 0.0698. After removing the outliers, the sample now has a mean of 0.022. 

 

6.3.1 Green Patent Ratio 

6.3.1.1 Patents Model 1 - Green & First Green Indicator dummy 

The results of Patents Model 1 are displayed below: 

Patents Model 1  Adjusted R-squared: 0.1519 

Coefficients Estimate Std. Error P-value 

(Intercept)  -3.734e-01 1.770e-01 0.0372 *  

Green  -1.325e-02 6.711e-02 0.8439  

First Green Indicator  -1.194e-01 6.249e-02 0.0587 .  

Amount Issued (Million EUR) 1.195e-05 3.195e-05 0.7092  

Credit Rating Score  2.020e-02 7.649e-03 0.0095 ** 

Beta  6.945e-03 6.112e-02 0.9097  

MH-index 1.032e-01 1.463e-01 0.4824 

CDP Score 2.897e-02 9.899e-03 0.0042 ** 

Sustainalytics Rank -9.997e-04 8.108e-04 0.2202  

 

Both the Green and First Green Indicator have negative coefficient values of -0.0132 and -0.1194 re-

spectively, indicating that green bond issuers are negatively correlated with sustainable product inno-

vations. The standalone Green variable is highly insignificant while the First Green Indicator is signifi-

cant at 10% level. Moreover, issuing the first green bond has a much larger effect on the patent ratio, 

than being a green bond issuer in general. The control variables; MH-index and CDP Score are expect-

edly positively correlated with the Green Patent Ratio. The Sustainalytics Rank unexpectedly has a 

negative coefficient, with a negligible coefficient value of -0.0009. The adjusted R-squared of 0.1519 
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indicates that 15.19% of the variation in the green patent ratio can be explained by the included vari-

ables in the model. 

6.3.1.2 Patents Model 2 - Green & Industry dummy 

In Patents Model 2 multicollinearity is identified between the interaction variable of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 ×

𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖 and Credit Rating Score. Credit Rating Score is subsequently removed in accordance with 

section 5.5. The results of Patents Model 2 are displayed below: 

Patents Model 2  Adjusted R-squared:0.0656 

Coefficients Estimate Std. Error P-value 

(Intercept)  -6.932e-02 9.363e-02 0.4600  

Green  3.117e-02 8.909e-02 0.7268  

D_ Service 1.175e-02 7.933e-02 0.8824 

D_Manufacturing  6.720e-02 8.038e-02 0.4043 

D_Utility -1.964e-02 1.674e-01 0.9067  

D_Transportation 4.774e-02 8.039e-02 0.5534  

Amount issued (in million EUR) -3.867e-07 7.670e-07 0.6148  

Beta -5.611e-03 4.684e-02 0.9048 

MH Index  4.163e-02 8.105e-02 0.6081  

CDP Score  1.412e-02 6.435e-03 0.0295 * 

Green*D_ Service  7.615e-02 9.508e-02 0.4243  

Green*D_Manufacturing  -1.175e-01 9.608e-02 0.2229 

Green*D_Utility  -2.676e-02 2.312e-01 0.9080  

Green*D_Transportation  -3.488e-02 1.384e-01 0.8013  

 

In Patents Model 2, Green is now seen to have a positive coefficient of 0.0312, yet still insignificant. 

The overall picture is that none of the variables included in Patents Model 2 explain the Green Patent 

Ratio. This is also evident by the decreased adjusted R-squared compared with Patents Model 1, now 

only explaining 6.56% of the variation. The Green dummy variable and the industry dummy variables 

have positive coefficient values. However, being a green bond issuer in the industries of Manufactur-

ing, Utility and Transportation is observed to decrease the ratio of green patent applications. Green 

bond issuers in the service industry are observed to have a higher degree of green product innovation 

compared with its industry peers and the average green bond issuer. However, all the estimates are 

insignificant, and one must therefore be cautious to draw conclusions that there is a difference in 

green product innovation between green and conventional bond issuers. 
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6.3.1.3 Patents Model 3 - Green & Geographical dummy 

The results of Patents Model 3 are displayed below: 

Patents Model 3 Adjusted R-squared: 0.2137  

Coefficients Estimate Std. Error P-value 

(Intercept) -3.226e-02 1.026e-01 0.7538 

Green -1.871e-02 3.655e-02 0.6095 

D_North America  -6.858e-03 3.883e-02 0.8601 

D_Asia -4.041e+00 3.189e+00 0.2072 

Beta  -2.007e-02 5.119e-02 0.6956 

Amount Issued (Million EUR) 3.322e-05 2.677e-05 0.2167  

MH-index 1.002e-01 1.078e-01 0.3539  

CDP Score 1.685e-02 8.322e-03 0.0449 * 

Sustainalytics Rank   -3.868e-04 6.634e-04 0.5608 

Green*D_North America 3.069e-01 6.785e-02  1.32e-05 *** 

Green*D_Asia 4.052e+00 3.201e+00 0.2077 

 

The most striking result in Patents Model 3 lies in the difference between Asia and Europe. The average 

bond issuer in Asia will with ~80% confidence have a Green Patent Ratio that is 4.0410 lower than the 

average bond issuer in Europe. However, green bond issuers in Asia are observed to have a Green 

Patent Ratio that is 4.0520 higher compared with European green bond issuers, with ~80% confidence. 

Bond issuers in North America, on average, are observed to have a ratio that is 0.0036 lower than that 

of a European issuer. However, a green bond issuer in North America will with more than 99% confi-

dence have a Green Patent Ratio 3.0690 higher than that of the average European green bond issuer. 

The coefficient for Green is -0.0322 and not statistically significant. Nevertheless, the coefficient stands 

in contrast to the much more statistically significant and positive coefficient values for 

𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑁𝑁𝑇𝑇𝑆𝑆𝑖𝑖ℎ 𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝑖𝑖𝑆𝑆𝑇𝑇 𝑜𝑜𝑛𝑛𝑑𝑑 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝐴𝐴𝑇𝑇𝑖𝑖𝑇𝑇. The adjusted R-squared has improved substantially com-

pared to that of Patents Model 2 arguing that the division of regions over industries provides extensive 

explanatory power regarding green patent applications with an R-squared of 21.37%. 
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6.3.1.4 Patents Model 4 - Green & Time dummy 

In Patents Model 4 the development in the Green Patent Ratio is analysed from a time perspective 

before and after (green) bond issuance. Thus, the model takes the character of a difference-in-differ-

ences model. The results are displayed below: 

Patent Model 4 Adjusted R-squared: 0.0368 

Coefficients Estimate Std. Error P-value 

(Intercept)  -3.499e-02 9.994e-02  0.72680 

Green 1.605e-02  3.728e-02 0.66743  

Dt_-1  8.570e-03  4.744e-02  0.85692  

Dt_+1 -4.232e-02 6.116e-02 0.49021  

Dt_+3  -4.921e-02  8.811e-02 0.57742  

Beta 1.781e-02  5.932e-02 0.76444  

Amount Issued (Million EUR) -8.752e-07  8.286e-07 0.29271 

MH-index -9.970e-02 1.168e-01  0.39467 

CDP Score 2.714e-02 8.330e-03 0.00142 ** 

Sustainalytics Rank  -8.217e-04 6.532e-04 0.21058 

Green*Dt_-1  -8.137e-03 8.196e-02 0.92106  

Green*Dt_+1  2.158e-02  9.270e-02 0.81625 

Green*Dt_+3  7.883e-02 1.873e-01  0.67459  

 

No significant differences between green bond issuers and conventional bond issuers are observed in 

the development of the green patent application ratio. This holds true for all time periods, both before 

and up to three years post bond issuance. The Adjusted R-squared is merely 0.0494 and argues that 

bond issuance, green or conventional, has very little explanatory power over the issuing company’s 

ratio of green patent applications.  

 

6.3.2 Summary of results 

In general, the results do not argue that there is an observable difference in the ratio of green patent 

applications between green bond issuers and conventional bond issuers. This also holds true for the 

remaining models concerning industries, geographic regions and the development in patent filings 

post-issuance. This argues that green bond issuance has little to none product impact. However, green 

bond issuers in North America seem to generally have a larger ratio of green patents applications up-

wards of 30% compared with green issuers in Europe. The results suggest that green bond issuers in 

North America are more sustainably innovative than their European peers. 
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6.4 Behavioural impact 

To follow up on the strategic orientation of issuers following a green bond issue, behavioural impact 

is further than operational and product impact of interest. To analyse behavioural impact of issuing a 

green bond, the dependent variable of Environmental Disclosure Score will be subject for analysis. 

Recall that the Environmental Disclosure Score is a rank from 1-100, the better being 100; expressing 

a larger degree of transparency, thoroughness and encompassing the overall quality of the issuer’s 

disclosure on the subject of the environment. Throughout the analysis of behavioural impact, a set of 

control variables will be used in order to control for company specific effects. These control variables 

include the companies’ credit rating and beta which are used to capture risk. The Amount issued is 

used as a proxy for company size and the MH-index is included as a sanity check considering the envi-

ronmental strategic orientation of the company. As the MH-index proved to contain some influential 

outliers in the previous analysis section these have been removed before continuing with this analysis. 

 

6.4.1 Environmental Disclosure Score 

6.4.1.1 EDS Model 1 - Green & First Green Indicator dummy 

The results are displayed below: 

EDS Model 1 Adjusted R-squared: 0.2778 

Coefficients Estimate Std. Error P-value 

(Intercept)  -2.8255  3.1865 0.3750 

Green 12.8544 1.8881 1.56e-11 *** 

First Green Indicator -2.8895  2.0402 0.1570 

Amount Issued (Million EUR)  0.0058 0.0011 3.23e-07 *** 

Credit Rating Score 1.7842 0.1741 < 2e-16 *** 

Beta -1.9413 1.7194 0.2590 

MH-index 17.2681 3.4700 7.43e-07 *** 

 

The dummy variable Green has a positive coefficient of 12.8544 significant at the 0.1% level. This indi-

cates that issuers of green bonds are in general receiving an Environmental Disclosure Score that is 

12.8544 better than conventional bond issuers on average. The result is in alignment with the other 

analysis of the Sustainalytics Rank and CDP Score. The First Green Indicator is estimated with a negative 

coefficient of -2.8895. This is similar to the pattern observed in the CDP Score Model 1 and is the 

opposite effect of what could be expected from a logical standpoint where the largest effect may be 
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expected at the first instance of a green bond issue. The same reasoning as in CDP Model 1 can be 

applied. However, the coefficient is also observed to be insignificant with a p-value of 0.1570. 

 

The controls are providing noteworthy results as well. The risk controls of Rating Score and Beta are 

observed to have coefficients of 1.7842 (significant at the 0.1% level) and -1.9413 (insignificant) re-

spectively. This pattern is similar to that of the Sustainalytics Rank and CDP Score Models. Every up-

ward notch in the credit rating score will be expected to be followed by a higher Environmental Dis-

closure Score of 1.7842, while a larger exposure to the systematic risk is correlated with Environmental 

Disclosure Scores, although the latter is insignificant. The coefficient for Amount Issued provides little 

effect in line with previous results and has a coefficient of just 0.0058 significant at the 0.1% level. 

Furthermore, the MH-index also has a positive coefficient of 17.2681 which indicates a strong positive 

correlation, significant at the 0.1% level. Overall EDS Model 1 shows that green issuers generally have 

better environmental disclosure except with the inaugural issue. The model is capable of explaining 

27.78% of the variation in the Environmental Disclosure Score. 

 

6.4.1.2 EDS Model 2 - Green & Industry dummy 

In EDS Model 2 multicollinearity is identified between the interaction variable of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑇𝑇𝑆𝑆𝑇𝑇𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇𝑆𝑆𝑖𝑖 

and Credit Rating Score. Credit Rating Score is subsequently removed in accordance with section 5.5. 

The results of EDS Model 2 are displayed below: 

EDS Model 2  Adjusted R-squared: 0.1756 

Coefficients Estimate Std. Error P-value 

(Intercept) 1.962e+01 1.975e+00 < 2e-16 *** 

Green 2.946e+01 3.454e+00 < 2e-16 *** 

D_ Service 7.336e+00 1.639e+00 8.08e-06 *** 

D_Manufacturing 1.913e+01 1.290e+00 < 2e-16 *** 

D_Utility 3.691e+00 1.921e+00 0.0549 .  

D_Transportation 1.710e+01 1.489e+00 < 2e-16 *** 

Amount issued (in million EUR) 3.828e-04 6.343e-05 1.90e-09 *** 

Beta  -2.904e+00 1.482e+00 0.0502 . 

MH-index 5.635e+00 2.542e+00 0.0267 * 

Green*D_ Service -2.441e+01 3.733e+00 7.90e-11 *** 

Green*D_Manufacturing -3.080e+01 3.898e+00 4.62e-15 *** 

Green*D_Utility  -1.549e+01 4.035e+00 0.0001 *** 

Green*D_Transportation -3.571e+01 4.300e+00 < 2e-16 *** 
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EDS Model 2, like EDS Model 1, shows a positive coefficient for the Green variable with a value of 

29.4600 significant at the 0.1% level. Overall, the industry variables are positively correlated when 

compared with the omitted industry, Other, and range between 3.6910 (Utility) to 19.1300 (Manufac-

turing). The utility sector is significant at the 10% level while the other industry variables are significant 

at the level of 0.1%. The interaction between Green and the industry variables are all negatively cor-

related with Environmental Disclosure Score significant at the 0.1% level. In general, green bond issu-

ers (across industries) are positively correlated with Environmental Disclosure Score. The employed 

controls are providing little insight in addition to EDS Model 1. 

 

6.4.1.3 EDS Model 3 - Green & Geographical Region dummy 

The results of EDS Model 3 are displayed below: 

EDS Model 3 Adjusted R-squared: 0.1119 

Coefficients Estimate Std. Error P-value 

(Intercept) 3.003e+01 1.829e+00 < 2e-16 *** 

Green 4.012e+00 1.247e+00 0.0013 ** 

D_North America -9.689e+00 1.163e+00 < 2e-16 *** 

D_Asia  -8.849e-01 1.957e+00 0.6511 

Beta 1.667e+00 1.545e+00 0.2810 

Amount Issued (Million EUR) 3.227e-04 6.620e-05 1.18e-06 *** 

MH-index 3.698e+00 2.675e+00 0.16699 

Green*D_North America 1.327e+01 2.697e+00 9.34e-07 *** 

Green*D_Asia -1.107e+01 2.385e+00 3.68e-06 *** 

 

In EDS Model 3 the coefficient for the Green variable remains positive although much smaller than in 

the previous EDS models with a value of 4.0120 significant at the 1% level. Both geographic variables; 

North America and Asia, have negative coefficients of -9.6890 (significant at the 0.1%) and -0.8849 

(insignificant) respectively. This points to that issuers operating in these regions being assigned lower 

environmental disclosure scores than their European peers. Additionally, it can be derived from the 

interaction variables that green bond issuers from North America are in general assigned a higher en-

vironmental disclosure score of 13.2700 compared with their European counterparts. In opposition to 

this, green issuers in Asia are in general assigned a lower environmental disclosure score of -11.0700 

relative to European green bond issuers significant at the 0.1% level. The employed controls are once 

again providing little insight in addition to previous EDS models. 
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6.4.1.4 EDS Model 4 - Green & Time dummy 

In EDS Model 4 the development in the Green Patent Ratio is analysed from a time perspective before 

and after a (green) bond issue. Thus, the model takes the character of a difference-in-differences 

model. The results are displayed below: 

EDS Model 4 Adjusted R-squared: 0.0434 

Coefficients Estimate Std. Error P-value 

(Intercept) 2.903e+01 1.859e+00 < 2e-16 *** 

Green 4.977e+00 1.125e+00 1.03e-05 *** 

Dt_-1 1.707e+00 1.386e+00 0.2184 

Dt_+1 3.195e-01 1.602e+00 0.8419 

Dt_+3  -4.028e-01 2.313e+00 0.8618 

Beta  -3.654e+00 1.540e+00 0.0178 * 

Amount Issued (Million EUR) 3.630e-04 6.744e-05 8.25e-08 *** 

MH-index 8.652e+00 2.650e+00 0.0011 ** 

Green*Dt_-1 -2.253e+00 2.105e+00 0.2845 

Green*Dt_+1 1.775e+00 2.666e+00 0.5058 

Green*Dt_+3 7.858e+00 4.281e+00 0.0665 . 

 

The estimated coefficient for Green is still positive and significant at the 0.1% level similar to that of 

EDS Model 1-3. The difference-in-differences estimators show that green bond issuers improve on en-

vironmental disclosure relative to conventional bond issuers in the long-term. This is evident from the 

interaction variable 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+3 with a coefficient of 7.8580 significant at the 10% level. This is the 

logical relation that continues from the positive coefficient values for Green throughout the analysis. 

The other estimated difference-in-differences coefficients are however all insignificant. Overall EDS 

Model 5 indicates that green bond issuers in the long-term improve on environmental disclosure rela-

tive to conventional bond issuers. The employed controls are once again providing little insight in ad-

dition to previous EDS models. 

 

6.4.2 Summary of results 

Overall the effect of issuing a green bond over a conventional bond is found to be positively correlated 

with better environmental disclosure. The effect of an inaugural green bond issue cannot be argued 

to differ from zero. On average green bond issuers in four of the most polluting industries are found 

to positively correlate with improved environmental disclosure compared with conventional bond is-

suers. Further, green bond issuers in North America are on average experiencing a stronger positive 
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correlation with the Environmental Disclosure Score than their European counterparts, while green 

bond issuers in Asia are observed to perform worse on their disclosure on environmental matters. 

Lastly, there is indications of green bonds issuers improve more in environmental disclosure post-issu-

ance relative to conventional bond issuers. 

 

6.5 Financial impact 

In addition to following up on the strategic orientation in relation to a green bond issue it is not only 

important to discuss the overall enterprise impact but also the financial impact. It is reasonable to 

assume that the financial impact to some degree will affect the potential investor and issuer attraction 

to green bonds as instruments. The financial impact will be analysed throughout time like the enter-

prise impact with dependent variables of Abnormal Return, Turnover Time, Return on Assets and To-

bin’s-Q. Throughout the analysis of the financial impact of green bond issuance a set of control varia-

bles will be used in order to control for company specific effects in select models. These control varia-

bles include the company’s credit rating and beta which are used to capture the company risk. The 

amount issued is used as a proxy for company size and the MH-index is included as a control for the 

general environmental orientation of the company. As the MH-index proved to contain some influen-

tial outliers in the previous analysis sections, such have been removed before continuing with this 

analysis. 

 

6.5.1 Abnormal return 

By investigating if a green bond issue results in an abnormal return it will highlight the market belief in 

the ability of a green bond to be value enhancing. Simultaneously, a positive stock market response 

will indicate if the market participants subscribes to the green agenda of the issuer. 

 

6.5.1.1 Abnormal Return Model 1 - Green & Time dummy 

The Abnormal Return Model 1 includes only the green bond dummy interacted with the time dummy. 

It would prove lucrative to include the effect of a first green bond issue as well, however the addition 

of including this variable led to multicollinearity. The results are displayed below: 
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AR Model 1 Adjusted R-squared: 0.0018 

Coefficients Estimate Std. Error P-value 

(Intercept) 0.0890 0.1048 0.396 

Green  0.0695 0.1489 0.641 

D -3;-1 0.0124 0.1799 0.945 

D -1;0  -0.1812 0.1782 0.309 

D 0;+1  -0.3947 0.1773 0.026 * 

D +1;+3 0.0032 0.1793 0.986 

Green*D -3;-1 0.0933 0.2574 0.717 

Green*D -1;0 0.2163 0.2553 0.397 

Green*D 0;+1 -0.0154  0.2559 0.952  

Green*D +1;+3 -0.1310  0.2584 0.612 

 

The core of this model lies with the difference-in-differences estimator variable between the green 

dummy and the time dummy. The most significant and largest coefficient, i.e. abnormal return, is ob-

served in the window of [-1;0] days of the green bond issue with a coefficient of 0.2163. This indicates 

that the announcement of a green bond issue results in an abnormal return of 0.2163% compared to 

the announcement of a conventional bond issue. If an abnormal return was to be observed, this time 

window is exactly where one would like to observe such. The time window [-1;0 days] is exactly at the 

announcement of the bond issue to the markets, and any effect present should be attributed here. 

The coefficient, however, only exhibits a significance at the 40% level and is not to be considered sta-

tistically significant. Overall the model is only capable of explaining 7.9470% of the variation in the 

abnormal return based on the chosen variables. In conclusion, this model points in the direction that 

an abnormal return in connection with the announcement of a green bond issue over a conventional 

bond issue, is plausible - although the model leaves a lot to be desired, particularly regarding the sig-

nificance of the results. 

 

6.5.2 Investor base 

Following the above abnormal return study, changes in the investor base are analysed subsequently 

off a corporate green bond issue. The dependent variable of Turnover Time will be analysed to inves-

tigate the possible effect in the long-term investor attraction for issuers following a green bond issue. 

Recall that the turnover time is calculated as the issuer’s market capitalisation, divided by the average 

daily volume traded the given year. A positive coefficient value for the green bond dummy variable 
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will thus indicate that green bond issuers, on average, have less frequent changes in equity ownership. 

In the second investor base model, the difference-in-differences framework is applied introducing the 

time dummy variables, similar to that of the framework of Model 4. The control variables employed 

include the credit rating score, beta and the amount issued. Once again, model control has been ap-

plied prior to presenting the results. The multiple linear regression assumption II, III & IV are in viola-

tion and removing the influential outliers did not solve the issues, why log-transformation of the de-

pendent variable is needed. 

 

6.5.2.1 Investor Base Model 1 - Green dummy 

Investor Base Model 1 includes the green bond dummy only, along with the above-mentioned controls 

that will be employed. The dummy variable, First Green Indicator, proved to cause multicollinearity 

and is therefore removed from the model. The results are displayed below: 

Investor Base Model 1  Adjusted R-squared: 0.1200 

Coefficients Estimate Log-transformed coef. Std. Error P-value 

(Intercept) 7.9261 276,771.7512 0.3409 < 2e-16 *** 

Green 0.5682 76.5013 0.1612 0.0004 *** 

Amount Issued (Million EUR)  -0.0002 -0.0193 0.0001 0.1427  

Credit Rating Score 0.1675 18.2316 0.0179  < 2e-16 *** 

Beta -0.9939 -62.9886 0.1971 5.01e-07 *** 

 

From the results it can be concluded with more than 99% confidence, that the turnover time for green 

bond issuers is higher by 76.5013 days compared to that of the average bond issuer. The result makes 

a strong case for green bond issuance being associated with long-term value creation. An increase in 

systematic risk measured by the beta decreases the turnover time, significant at the 0.1% level, which 

is reasonable and expected. Interestingly, an opposite relation is observed looking at the unsystematic 

business risk expressed by the company’s credit rating score. An increase in rating score with more 

than 99% confidence will increase the turnover time. One must remember that business risk is diver-

sifiable, why the opposite relationship of the two risk factors is sensible. The adjusted R-squared of 

just 0.1200 argues that, bond issues alone, by no means explain turnover time perfectly, which is ex-

pected. 
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6.5.2.2 Investor Base Model 2 - Green & Time dummy 

In Investor Base Model 2 the development in the Turnover Time is analysed from a time perspective 

before and after a (green) bond issue. Thus, the model takes the character of a difference-in-differ-

ences model. The results are displayed below: 

Investor Base Model 2  Adjusted R-squared: 0.1229 

Coefficients Estimate Log-transformed coef. Std. Error P-value 

(Intercept) 7.8646 260,245.5031 0.3446 < 2e-16 *** 

Green  0.7441 110.4582 0.1880  7.81e-05 *** 

Dt_-1  0.1907 21.0041 0.1712 0.2657  

Dt_+1   0.1509  16.2879 0.1935 0.4355 

Dt_+3 0.0450 4.6005 0.2489 0.8566 

Credit Rating Score  0.16683 18.1558 0.0180 < 2e-16 *** 

Beta -0.9932 -62.9602 0.1974  5.31e-07 *** 

Amount Issued (Million EUR)  -0.0002 -0.01794 0.0001 0.1724  

Green*Dt_-1 -0.0002 -0.0209 0.3446 0.9995 

Green*Dt_+1 -1.0487 -64.9612 0.4211 0.0128 *  

Green*Dt_+3 -1.2141 -70.3027 0.6386 0.0574 .  

 

Turnover time for green bond issuers is with 95% confidence reduced with 65 days the year following 

a green bond issue. Three years after green bond issuance, the turnover time is with 90% confidence 

reduced with 5 additional days compared to time +1. The results argue that investors more frequently 

trade their equity positions in green bond issuers the years following issuance. This is counterintuitive, 

considering green bond issuers on average are held in portfolios for 110.5 days more than conventional 

bond issuers, as suggested by the Green coefficient, significant at a 0.1% level. The model is capable 

of explaining 12.29% of the variation in Turnover Time. 

 

6.5.3 Return on Assets 

Concerning ROA, the multiple linear regression assumptions II and IV are in violation. This is solved by 

removing all influential outliers from ROA. Out of a total 3,705 observations, 372 can be categorised 

as influential outliers accounting for 10.04% of the total sample. The outliers have a mean of -2.3388 

while the total sample including outliers have a mean of 2.8662. After removing the outliers, the sam-

ple now has a mean of 3.4472. 
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6.5.3.1 ROA Model 1 - Green & First Green Indicator dummy 

The results of ROA Model 1 are displayed below: 

ROA Model 1 Adjusted R-squared: 0.09583  

Coefficients Estimate Std. Error P-value 

(Intercept) -1.5526 1.0180 0.1274  

Green  -3.3193 0.6620  5.85e-07 *** 

First Green Indicator 0.9060 0.7046 0.1987 

Amount Issued (Million EUR) -0.0008 0.0004 0.0365 *  

Credit Rating Score 0.6520 0.0545 < 2e-16 *** 

Beta  -3.1912 0.5969 1.01e-07 *** 

Leverage  -0.0055 0.0125 0.6595 

 

An opposite relationship is observed between the variables First Green Indicator and Green. Issuing 

the first green bond will, with 80% confidence, have a positive effect on ROA of 0.9060. Whereas issu-

ing a green bond in general, with more than 99% confidence, decreases ROA by -3.319. With the pos-

itive effect of the first green bond issue in mind, the negative effect of Green on ROA must lie in the 

subsequent green bond issues. However, one must note that the adjusted R-squared is 0.0956, arguing 

that bond issuances explain very little of ROA which is to be expected. An increase of 1 in Beta will, 

with more than 99% confidence decrease ROA by -3.1912. An increase in the credit rating score, in-

creases ROA with 0.6520 per upward rating notch, with more than 99% confidence.  
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6.5.3.2 ROA Model 2 – Green & Industry dummy 

The results of ROA Model 2 are displayed below: 

ROA Model 2  Adjusted R-squared: 0.1214 

Coefficients Estimate Std. Error P-value 

(Intercept)  -2.9951 1.0566 0.00464 **  

Green 0.2401 1.4715 0.8704 

D_ Service 2.1245 0.5755  0.0002 *** 

D_Manufacturing 1.0139 0.5188 0.0508 .  

D_Utility 3.1552  0.6436  1.03e-06 *** 

D_Transportation 1.4632 0.6308 0.0205 *  

Amount issued (in million EUR) -0.0006 0.0004 0.1444 

Credit Rating Score 0.6505 0.0558 < 2e-16 *** 

Beta -3.1764 0.6115  2.29e-07 *** 

Leverage  -0.0071 0.0125 0.5707 

Green*D_ Service -4.0340 1.5946 0.0115 *  

Green*D_Manufacturing 0.5226 1.6790 0.7556 

Green*D_Utility -6.7635 1.6440  4.07e-05 *** 

Green*D_Transportation  -3.2633 3.4688 0.3470 

 

The most glaring result from ROA Model 2 is that the standalone industry variables suggest that ROA, 

on average, is higher in the four sectors compared to other industries. However, being a green bond 

issuer in these sectors (except manufacturing), decreases ROA. Green bond issuance in the utility sec-

tor with more than 99% confidence, decreases ROA with -6.7635 relative to the average ROA of green 

bond issuers in Other industries. Whereas conventional bond issuers in the utility sector with more 

than 99% confidence, will have a ROA that is 3.1552 higher than bond issuers in other industries. Green 

bond issuance in the utility sector thus seems to correlate with companies less capable of obtaining 

return on assets. The control variables are more or less unchanged compared to ROA Model 1. The 

adjusted R-squared of 0.1214 argues that the majority of ROA is explained by other factors than bond 

issuance and industry, which is also within expectation. 
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6.5.3.3 ROA Model 3 - Green & Geography dummy 

The results of ROA Model 3 are displayed below: 

ROA Model 3 Adjusted R-squared: 0.1141  

Coefficients Estimate Std. Error P-value 

(Intercept)  -1.8525 1.0128199 0.0676 .  

Green -2.8123 0.6010 3.10e-06 *** 

D_North America 1.4608 0.4406  0.0009 *** 

D_Asia 2.7665 0.6449  1.88e-05 *** 

Rating Score  0.6323 0.0538 < 2e-16 *** 

Beta  -3.7573 0.6157 1.28e-09 *** 

Amount Issued (Million EUR) -0.0008 0.0004 0.0553 .  

Leverage  -0.0088  0.0124  0.4801 

Green*D_North America 1.8921 1.0008 0.0588 . 

Green*D_Asia 0.1507 1.0983 0.8909  

 

ROA Model 3 shows that bond issuers in North America and Asia with more than 99% confidence, have 

a higher ROA compared to issuers in Europe. The coefficient for the standalone Green variable is still 

observed to be negative with a coefficient of -2.8123, significant at the 0.1% level. Green bond issuers 

in North America are with 90% confidence, experiencing a higher ROA compared to European green 

bond issuers. The model is capable of explaining 11.41% of the variance in ROA. The employed controls 

are providing little insight in addition to ROA Model 1-2. 
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6.5.3.4 ROA Model 4 - Green & Time dummy 

In ROA Model 4 the development in the Green Patent Ratio is analysed from a time perspective before 

and after a (green) bond issue. Thus, the model takes the character of a difference-in-differences 

model. The results are displayed below: 

ROA Model 4 Adjusted R-squared: 0.0987 

Coefficients Estimate Std. Error P-value 

(Intercept) -1.3272 1.0220 0.1942 

Green  -2.8899 0.5586 2.55e-07 *** 

Dt_-1  0.6846 0.5157 0.1845 

Dt_+1  -1.3532 0.5818 0.020 * 

Dt_+3  -0.9926 0.7521 0.1871 

Rating Score 0.6336 0.0540 < 2e-16 *** 

Beta -3.1110 0.5976 2.16e-07 *** 

Amount Issued (Million EUR) -0.0008 0.0004 0.0518 . 

Leverage  -0.0046 0.0125 0.7119 

Green*Dt_-1  0.1149 1.0135 0.9098 

Green*Dt_+1 1.4701 1.2361 0.2345 

Green*Dt_+3  -0.5947 1.8713 0.7507 

 

The results of ROA Model 4 do not differ notably from the previous models and continue to suggest 

that issuers of green bonds experience lower ROA, significant at a 0.1% level. In ROA Model 4 the time 

dummy Dt+1 indicates that bond issuers in general experience a decrease in ROA with an effect of -1.4 

one year from issuance. The difference-in-differences estimator variable of 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+1 however 

show to be positive with an effect of 1.5. with a p-value of 0.24. This point towards green bond issu-

ance, with ~75% confidence, repeals the negative effect on ROA of issuing a bond. In the long-term, 

Dt+3, the difference-in-differences estimator variable does not indicate that changes in ROA varies post-

issuance between green and conventional bond issuers. In conclusion, the results of ROA Model 4 are 

not sufficiently significant to argue that the effect in ROA after a green bond issue is different from 

zero. 
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6.5.4. Tobin’s-Q 

Concerning Tobin’s-Q, the multiple linear regression assumption IV is in slight violation. This is solved 

by removing all influential outliers. Out of a total 3,715 observations, 372 of them can be categorised 

as influential outliers accounting for 10.0135% of the total sample. The outliers have a mean of 3.2669, 

while the total sample, including outliers, have a mean of 1.3908. After removing the outliers, the 

sample now has a mean of 1.1821. 

 

6.5.4.1 Tobin’s-Q Model 1 - Green & First Green Indicator dummy 

The results of Tobin’s-Q Model 1 are displayed below: 

Tobin’s-Q Model 1  Adjusted R-squared: 0.078 

Coefficients Estimate Std. Error P-value 

(Intercept) 5.678e-01 1.112e-01 3.62e-07 *** 

Green -4.889e-01 7.228e-02 1.81e-11 *** 

First Green Indicator 1.889e-01 7.686e-02 0.0141 * 

Amount Issued (Million EUR) 8.375e-05 4.363e-05 0.0551 .  

Credit Rating Score 6.231e-02 5.928e-03 < 2e-16 *** 

Beta 1.896e-02 6.530e-02 0.7716 

Leverage -6.718e-04 1.370e-03 0.6239 

 

The dummy variable Green is observed to have a negative coefficient of -0.4889, significant on the 

0.1% level. This indicates that issuers of green bonds in general obtain a lower Tobin’s-Q than conven-

tional bond issuers. Meaning that the market value of the balance sheet, compared to the book value, 

is slightly lower for green bond issuers. On the other hand, a positive coefficient for the First Green 

Indicator is observed with a value of 0.1889, significant at the 5% level. This indicates that the inaugural 

green issue is associated with a higher market to book value. This ties in with the logical deduction of 

the inaugural green issue having a larger influence on the company’s market to book value than the 

subsequent green issues. Whereas inaugural issues are likely to finance new value adding projects, 

positively affecting the market value and increasing the company’s total assets, subsequent issues are 

likely to be refinancing existing projects merely affecting the interest payments.  

 

The Beta and Leverage coefficients are highly insignificant. The amount issued continues to provide a 

very small impact, with a coefficient of 0.0001, significant at the 10% level. The credit rating score has 

a coefficient of 0.0623, indicating that companies with lower credit ratings have a higher market value 
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of their balance sheet, than higher rated peers, significant at the 0.1% level. The model is capable of 

explaining 7.7760% of the variation in the Tobin’s-Q. 

 

6.5.4.2 Tobin’s-Q Model 2 - Green & Industry dummy 

The results of Tobin’s-Q Model 2 are displayed below: 

Tobin’s-Q Model 2  Adjusted R-squared: 0.1340 

Coefficients Estimate Std. Error P-value 

(Intercept) 6.750e-01 1.134e-01 3.16e-09 *** 

Green  1.966e-01 1.586e-01 0.2153 

D_ Service 2.002e-01 6.163e-02 0.0012 ** 

D_Manufacturing -2.816e-01 5.575e-02 4.83e-07 *** 

D_Utility -1.028e-01 6.924e-02 0.1380 

D_Transportation -4.146e-01 6.800e-02 1.32e-09 *** 

Amount issued (in million EUR) 4.770e-05 4.347e-05 0.2726 

Credit Rating score 6.124e-02 5.980e-03 < 2e-16 *** 

Beta 5.264e-02 6.575e-02 0.4235 

Leverage -6.500e-04 1.346e-03 0.6293 

Green*D_ Service -8.863e-01 1.716e-01 2.69e-07 *** 

Green*D_Manufacturing -3.055e-01 1.809e-01 0.0915 . 

Green*D_Utility -7.203e-01 1.770e-01 4.92e-05 *** 

Green*D_Transportation 2.417e-01 3.739e-01 0.5181 

 

The Green coefficient has now changed to being positive with a value of 0.1966, although it does not 

remain significant; taking on a p-value of 0.2153. Overall the industry dummies are negatively corre-

lated when compared to the omitted industry Other, except for Service. They are all significant at levels 

between 0.1-1%, except Utility which is found to be insignificant. The interaction variables between 

green and industry are generally negatively correlated with the Tobin’s-Q, compared to the Other cat-

egory and significant between the 0.1-10% levels. As such, green bond issuers within three of the most 

polluting industries experience a lower market value versus book value of their balance sheet. The 

employed controls are providing little insight in addition to Tobin’s-Q Model 1. The model is capable 

of explaining 13.40% of the variation in the Tobin’s-Q. 
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6.5.4.3 Tobin’s-Q Model 3 - Green & Geographical Region dummy 

The results of Tobin’s-Q Model 3 are displayed below: 

Tobin’s-Q Model 3 Adjusted R-squared: 0.1398 

Coefficients Estimate Std. Error P-value 

(Intercept) 5.712e-01 1.079e-01 1.34e-07 *** 

Green -1.922e-01 6.422e-02 0.0028 ** 

D_North America 4.597e-01 4.705e-02 < 2e-16 *** 

D_Asia 3.605e-01 6.884e-02 1.83e-07 *** 

Credit Rating score 5.434e-02 5.715e-03 < 2e-16 *** 

Beta -1.261e-01 6.571e-02 0.0551 . 

Amount Issued (Million EUR) 4.327e-05 4.265e-05 0.3105 

Leverage -1.359e-03 1.325e-03 0.3053 

Green*D_North America 1.339e-01 1.062e-01 0.2076 

Green*D_Asia -3.677e-01 1.167e-01 0.0017 ** 

 

The coefficient for the Green dummy variable remains negative, although smaller than in the previous 

Tobin’s-Q models, with a value of -0.1922, significant at the 1% level. Both geographic dummies of 

North America and Asia have positive coefficients of respectively 0.4597 and 0.3605, both significant 

at the 0.1% level. This shows that issuers operating in these regions have a larger market to book value 

than their European peers. Furthermore, it can be derived from the interaction variables, that green 

bond issuers from North America experience a larger market to book value than their European coun-

terparts, with a coefficient of 0.1339. In opposition to this, green issuers in Asia are experiencing a 

lower market to book value than the European counterparts, with a coefficient of -0.3677. However, 

the interaction variable for green issuers in North America is insignificant, while it is significant at the 

1% level for green issuers in Asia. The employed controls provide little insight in addition to the previ-

ous Tobin’s-Q models. The model is capable of explaining 13.98% of the variation in the Tobin’s-Q. 
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6.5.4.4 Tobin’s-Q Model 4 - Green & Time dummy 

In Tobin’s-Q Model 4, the development in the market to book value is analysed from a time perspective 

before and after a (green) bond issue. Thus, the model takes the character of a difference-in-differ-

ences model. The results are at display below: 

Tobin’s-Q Model 4 Adjusted R-squared: 0.0819 

Coefficients Estimate Std. Error P-value 

(Intercept) 6.079e-01 1.116e-01 5.84e-08 *** 

Green -3.706e-01 6.107e-02 1.56e-09 *** 

Dt_-1 7.436e-02 5.619e-02 0.1859 

Dt_+1 -1.409e-01 6.384e-02 0.0274 * 

Dt_+3 -2.617e-01 8.236e-02 0.0015 ** 

Credit Rating score 5.913e-02 5.881e-03 < 2e-16 *** 

Beta 3.467e-02 6.534e-02 0.5957 

Amount Issued (Million EUR) 9.125e-05 4.360e-05 0.0365 * 

Leverage -3.622e-04 1.372e-03 0.7919 

Green*Dt_-1 -4.618e-02 1.104e-01 0.6759 

Green*Dt_+1 7.850e-02 1.354e-01 0.5622 

Green*Dt_+3 1.029e-01 2.050e-01 0.6157 

 

The estimated coefficient for green bond issuers continues to suggest that green bond issuers experi-

ence a lower market to book value than conventional bond issuers, with a coefficient of -0.3706 sig-

nificant at the 0.1% level. The result is very similar to the previous Tobin’s-Q models. The general time 

dummies suggest that the market to book value drops following a bond issue with coefficients of re-

spectively -0.1409 and -0.2617 both significant between the levels of 1-5%. In opposition to this, the 

difference-in-differences estimators show that green bond issuers relatively achieve a higher market 

to book value, following a green bond issue. This is indicated from the 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+1 𝑜𝑜𝑛𝑛𝑑𝑑 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 ×

𝐷𝐷𝑖𝑖+3 difference-in-differences estimators showing positive coefficients of 0.0785 and 0.1029. How-

ever, none of the difference-in-differences estimators are significant which means that the above-

mentioned result should be regarded with much caution. The employed controls provide little insight 

in addition to the previous Tobin’s-Q models. The model is capable of explaining 8.1930% of the vari-

ation in the Tobin’s-Q. 

 



 Page 102 of 120 

6.5.5 Summary of results 

The analysis of abnormal return following a green bond issue, did not reveal strong and convincing 

results. The analysis indicated that an abnormal return on average of 0.2163% is plausible to observe 

in the window of [-1;0] days of the green bond issue announcement, compared to a conventional bond 

issue announcement. However, the result requires being observed pragmatically, as it is only signifi-

cant at the 40% level. 

 

According to the investor base analysis, investors on average hold on to their equity investments for 

~77 days longer in companies having issued green bonds compared to conventional bonds. As such, 

the results indicate that long-term investors are attracted to green bond issuers. The conclusion be-

comes more opaque when investigating the development in turnover time, in the years following 

green bond issuance. In the timespan of 1-3 years post green bond issuance, the average turnover 

time decreases by 65-70 days. 

 

The analysis of bond issuers’ ROA reveals that green bond issuers in general experience a lower ROA, 

compared with conventional bond issuers. The average bond issuer in the industries categorised as 

Utility and Service experience a higher ROA compared with bond issuers in the industry categorised as 

Other, with more than 99% confidence. However, green bond issuers in these industries obtain a lower 

ROA than the industry average, with more than 99% confidence. The analysis carried out by geographic 

region, indicates that European green bond issuers obtain a lower ROA, compared with their conven-

tional peers. Bond issuers in both North America and Asia, on average, obtain a higher ROA than bond 

issuers in Europe. Green bond issuers in North America obtain a ROA even higher than that of the 

average North American bond issuing company. There can be no conclusion that there is an observable 

difference in ROA between Asian green bond issuers and Asian conventional bond issuers. Also, no 

conclusion can be drawn with confidence about green bond issuers increasing ROA in the years follow-

ing issuance compared with conventional bond issuers. However, there is an observable pattern for 

green bond issuers having an upward sloping ROA in terms of both coefficient value and significance. 

 

The analysis of the Tobin’s-Q yields convincing results that issuers of green bonds, on average, experi-

ence a lower market to book value of the issuer’s balance sheet. This effect seems to be even stronger 

for the four most polluting industries, except for issuers within the service domain. This pattern applies 

to green bond issuers as well, except within the service industry, which cannot be argued to differ from 

zero. Regarding the geographic areas, it can be argued that issuers from North America and Asia in 
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general are exhibiting increasing market to book value, compared to their European counterparts. This 

picture changes slightly for green bond issuers in Asia, that are observed to exhibit a decrease in their 

market to book value. Lastly, it cannot be argued that the Tobin’s-Q measure for green bond issuers 

compared with conventional bond issuers is different from zero over time. 

 

6.6 Semi structured interviews 

To better reflect on both the literature review and the analysis results semi-structured interviews have 

been conducted to produce knowledge from the inputs provided by the practitioners. The interviews 

were focused on how the subjects experience the development of the green bond market and where 

it is heading. Further, the subjects’ areas of interests and concerns regarding green bonds were cov-

ered as well as how they incorporate environmental factors in their investment decision making. The 

semi-structured interview results are summarised into key themes in the following sections below. 

 

6.6.1 Demand and supply of green bonds 

All interview subjects expressed clear expectations of an increased demand for green bonds in the 

future (appendix 6-11). One interviewee was very specific on why the demand would increase, and 

commented on both legislative initiatives acting as a driving force (Interviewee C, 00:03:59, appendix 

8): 

“[With the new EU Action Plan] [...] all financial institutions on their investment side should ask their 

customers [...] what do you want of E, S and G, respectively in your portfolio? [...] then you suddenly 

get a demand that you have not seen before, [...] there will be a surplus of demand for ESG products.” 
 

and, how the popularity of sustainability with the younger generation also contributes (Interviewee C, 

00:18:07, appendix 8): “[...] your generation is also driving this by naturally demanding these things. 

This demand is becoming more present – what is it really, that individuals want in their pension saving 

portfolios?”. The expected surplus of green bonds expressed by the interviewees corresponds well 

with the argument by Preclaw & Bakshi (2015), arguing that the green bond premium possibly is 

caused by a mismatch between the supply and demand for green bonds. The law of supply and de-

mand is thus likely to fuel conscious exponential growth of the corporate green bond market. 

 

The supply of corporate green bonds is very likely to follow suit as Interviewee C argued that there is 

evidence of a rebranding movement within large industrial companies (Interviewee C, 00:07:01, ap-

pendix 8): 
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“They [Grundfos, a large Danish industrial] have rebranded themselves in a more sustainable direction, 

and we will see many following the same behaviour pattern in the foreseeable future. Doing so will also 

translate to large corporations raising capital through green bond issues on a much bigger scale.” 
 

That bonds issuing companies in general are shifting their strategic orientation towards a more sus-

tainable direction is in line with the results of MH Model 4. MH Model 4 indicated that the average 

bond issuing company increases their environmental strategic orientation three years post-issuance. 

 

Despite the expectation of exponential growth in the supply of green bonds, the interviewees ex-

pressed the gap to be filled is enormous. Interviewee B expressed that there are far too few green 

bonds to satisfy the current market appetite (Interviewee B, 00:10:23), appendix 7). This point is ech-

oed by Interviewee F, who argues the more attractive green bonds in Europe are being bought up by 

the European Central Bank. Combined with the low interest rate environment, the Interviewee further 

expresses the consideration of looking into green bonds from emerging markets, as an alternative (In-

terviewee F, 00:05:56, appendix 11). This is further emphasised by interviewee D, who expresses that 

the current market of green bonds currently is too under supplied for them to create their own bal-

anced portfolio consisting exclusively of green bonds (Interviewee D, 00:26:30, appendix 9):  

“The big issue there, that there is not [currently] enough outstanding green bonds [for us as an asset 

manager] to actually construct our own balanced portfolio, which consists solely of green bonds. 

There’s simply not enough.” 
 

The large gap to be filled between the demand and supply of green bonds argues that the green bond 

premium will continue to exist in the foreseeable future. Thereby, green bonds will also continuously 

be financially attractive to issuers, further fuelling the growth of the market.  

 

The motivations for the interview subjects’ own green bond demand are driven by a mix of showing 

intention, while also providing impact. Interviewee A expressed that their motivation to invest in green 

bonds lies in promoting the green agenda, while providing an easy solution to demonstrating intent 

by committing themselves to a green asset class (Interviewee A, 00:03:15, appendix 6): 

“Green bonds are, for us, an easy way to show that we want to go green. But it’s not like we are using 

it for some kind of advertising. It’s more like; we want to help with the green transition, but we also 

have our doubts […] (on the impact and efficiency red.)” 
 

Meanwhile, Interviewee B expressed that their company has a specific goal of allocating 10% of assets 

under management towards green assets. Furthermore, Interviewee B stated that they would prefer 
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a green bond over a conventional bond, if they exhibit the same risk and return relationship but re-

ceiving the added benefit of additionality through the green bond (Interviewee B, 00:09:13, appendix 

7): “[...] if we had two bonds, one being a green bond and [...] a normal bond, we would choose the 

green bond with added additionality. But we always look at the risk return ratio, of course.” Demand 

across Interviewees is, conclusively, partially driven by the possibility of contributing to impact. 

 

From the interviews conducted, it is clear that green bond investors do, indeed, seek additionality in 

terms of environmental impact in addition to financial gains. From conversations with peer investors, 

Interviewee D has formed the general belief that the green bond market is driven by the goal of fi-

nancing what needs to be done, in relation to the green transition (Interview D, 00:12:46, appendix 9). 

Interviewee A explained that his company only invests in the primary green bond markets, as this is 

where additionality is obtained (Interview A, 00:14:49, appendix 6). Interviewee E made it very clear 

that investors have the fiduciary duty to act in the best interest of their ultimate beneficiaries. This 

includes gradually improving ESG practices in investment cases and thereby benefiting financially (In-

terview E, 00:05:10, appendix 10). 

 

When asked if the investors are convinced that green bond investments have the potential to decrease 

their overall climate related portfolio risk, the answers were less uniform. Interviewee A expressed 

some scepticism due to the lack of regulation and the challenges of impact measurement (Interview 

A, 00:06:31, appendix 6). In contrast, Interviewee D considered investing in the green transition as a 

way to support the value of the remaining portfolio; demonstrating a holistic approach (Interview D, 

00:12:46, appendix 9). Furthermore, some derived risk benefits were assigned to green bonds. Inter-

viewee B argued that green bonds are great for diversification purposes (Interview B, 00:13:34, appen-

dix 7) while Interviewee E argued that, as green bond issuance involves some requirements in terms 

of environmental disclosure, this possibly translates to a decrease in risk. The argument was supported 

by referral to the accounting literature, which shows that companies that are more transparent on a 

wide variety of different factors, are generally speaking much less risky (Interview E, 00:33:13, appen-

dix 10). Additionally, it was argued that companies with better disclosure most likely are able to find it 

easier to source capital, and at better interest rates (Interview E, 00:33:13, appendix 10):  

“[...] companies are less risky because of better disclosure [...], issuers of bonds, which have been more 

transparent [...] simply have to pay lower interest rates if they become more transparent, [and] a little 

bit more outspoken about sustainability practices [...]” 
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In addition, the EU Action Plan entails that there will be implemented cost savings on green assets in 

the portfolio three years from now, and cost penalties and a need to increase the capital buffer when 

holding non-green assets (Interview C, 00:19:37, appendix 8).  

 

In terms of green bonds being of lower risk compared with conventional bonds, two opposing opinions 

were expressed. One being: “[...] corporate risk is corporate risk [...]” (Interview F, 00:03:47, appendix 

11) and therefore argued that green bonds and conventional bonds should be treated equally; at least 

until they can be convinced that green bonds issued by corporates are less risky than if issued by tra-

ditional companies (Interview F, 00:03:47, appendix 11). In opposition (however, not arguing strictly 

from a green bond point of view) Interviewee E argued that fixed income instruments of companies 

with more sustainable business practices and better ESG credentials, on average, tend to be less risky 

(Interview, E 00:13:07, appendix 10): 

“[...] we have done a lot of research [...] where we have investigated how far sustainability factors and 

ESG qualities influence the credit default swap spreads of particular issuers. [...] in an econometric set-

ting where you also control for other risk factors and credit ratings [...] those companies which have 

more sustainable business practices and better ESG credentials, tend to be on average less risky.” 

 

6.6.2 ESG analysis and ratings in the investment decision 

When the interviewees were inquired about their general ESG focus in investment decisions, they 

unanimously agreed that ESG analysis plays a significant role - particularly when contemplating invest-

ments in green bonds. More than half of the interviewees expressed that they have developed their 

own green bond framework, based on either ICMA’s version, or thoughts from the proposed EUR 

standard. Interviewee F further stated that they find ESG analysis to be an integral part of the invest-

ment decision, as they have witnessed a substantial amount of greenwashing (Interviewee F, 00:06:44, 

appendix 11). Arguments were made that for green bonds to prove their worth, the substance behind 

must be in place. Interviewee D presented the example of an issuer contemplating an issue, where 

they looked at how to make investments in oil platforms, in order to reduce the energy consumed by 

producing oil. Too many investors would recognise this as a green bond, due to the energy efficiency 

aspect (Interview D, 00:22:01, appendix 9). Interviewee E likewise argued that the idea of sustainability 

must be embedded in the issuing company. If the business model of the issuing company is not truly 

committed towards moving in a sustainable direction, the danger of greenwashing is more of a concern 

(Interview E 00:38:30, appendix 10). 
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When diving deeper into the role of various ESG scores, currently offered in the market by e.g. Sus-

tainalytics and CDP, all interview subjects expressed their current concerns while remaining optimistic 

for their future role. Interviewee D struck a positive note stating that the quality of ESG data has im-

proved quite a bit since they began using such measures in 2012 (Interviewee D, 00:30:39, appendix 

9): “We’ve been working right from the beginning with ESG data, and now it’s improved quite a bit 

actually since we began in 2012 [...].“ Interviewee A also stated that the various ESG scores and second 

party opinions are a nice addition, but they are currently not enough to base investment decisions 

upon, due to their lack of definitions. The proposed EU green bond standard could help in this relation 

(Interviewee A, 00:15:23, appendix 6). Interviewee C is of a similar conviction and states that the cur-

rent ESG rating landscape can be characterised as “apples and pears” (meaning; comparable, but not 

really), and severely lacking accuracy (Interviewee C, 00:14:54, appendix 8). Although, they remain 

positive for the future, emphasising that ESG scores will improve and become important in line with 

conventional credit rating scores provided by S&P, Moody’s and the likes (Interviewee C, 00:10:58, 

appendix 8): “The ESG-rating will soon gain as much importance to investors as the usual credit ratings 

assigned by S&P, Moody’s and so on.” 

 

Interviewee E (00:17:39, appendix 10) highlighted the same point as Li & Polychronopoulos (2020) on 

the evidence of low correlation between in ESG ratings across providers. At the same time Interviewee 

E pointed out that ESG ratings are just like any other performance measure and digging deeper into 

the numbers to understand how they have come about is key. Further, Interviewee E argued that the 

environmental aspect cannot be quantified in a single rating and a qualitative assessment must be 

made (Interviewee E, 00:18:15, appendix 10). 

 

6.6.3 Transparency and measuring impact 

When addressing transparency in the impact measurement process, there is evidence of an overall 

consensus towards insufficient and lacking transparency. Generally, Interviewee A argues that the cur-

rent impact reporting, from the issuing companies, is lacking transparency and is insufficient for the 

purpose of drawing conclusions (Interviewee A, 00:08:42, appendix 6). However, one advantage of 

green bonds is that the Use of Proceeds clause clearly states what projects can be funded, as expressed 

by both Interviewee A (00:11:21, appendix 6) and Interviewee D (00:41:05, appendix 9): 

“[...] You do get more information; you do get more transparency that could be relevant for you [as an 

investor in decision making]. It could be relevant for your customers to know that their money is actually 
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being channelled through to these [green] activities.” 

 

In opposition to this, interviewee E argued that the Use of Proceeds clause tends to be challenging in 

terms of following through, and the specific impact of funded projects becomes opaque (Interviewee 

E, 00:00:53, appendix 10): “We also find it a little bit difficult to really follow through sometimes for 

which kind of projects some of the proceeds are used when you have green bonds.” This argument is 

supported by Interviewee F, expressing that the subsequent reporting of the green bond financed pro-

ject impact can be difficult to obtain from the issuer (Interviewee F, 00:11:20, appendix 11): “It’s actu-

ally sometimes difficult to get hold of the reports. So, it would be nice with a platform where these were 

uploaded so you could just get them.” 

 

Interviewee B goes on to argue that the lack of transparency causes scepticism and trust issues towards 

the issuers, and that the green bond standard proposed by the EU will hopefully help mitigate this 

issue (Interviewee B, 00:11:22, appendix 7). Interviewee F comments on this with a more positive view, 

stating that transparency is improving and expressing belief that the proposed EU standard is an im-

portant step in the right direction (Interviewee F, 00:02:50 & 00:12:42, appendix 11). 

 

An interest in increased disclosure was expressed by interviewee E, who stated interest in other com-

panies reporting more about their additionalities, as well as, the value they are enabled to create for 

society and the environment. (Interview E, 00:23:10, appendix 10): 

“[...] we are quite interested in seeing companies reporting more about their additionalities and also 

about the value they can create for society and the environment. This is where the impact measurement 

aspect really comes in, because we are really keen to also see that both companies which are issuing 

equity but also bonds [...] are also able to report on these kinds of value of capital that they are gener-

ating, which go over and above just the financial returns. So, transparency in companies is quite key 

[…]” 

 

The analysis of the Environmental Disclosure Score indicates that issuers of green bonds improve sig-

nificantly on their environmental disclosure post green bond issuance. The difference-in-differences 

estimator variable 𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+3 showed that green bond issuers improve their Environmental Disclo-

sure Score by ~8 points compared with conventional bond issuers. 
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7. Discussion 

7.1 Strategic orientation 

From the analysis of the issuing companies’ strategic orientation, it can be concluded that green bond 

issuers are, on average, more long-term oriented but do not differ in their environmental orientation 

compared with conventional bond issuers. The World Economic Forum’s 2020 Global Risks report 

stressed that the environmental crisis is by far the most significant long-term risk to the global econ-

omy. From the LT-index presented in this report it can be concluded that green bond issuers are, on 

average, more long-term oriented in their strategic orientation. This result indicates that green bond 

issuance correlates with businesses adapting to the changes in the economic environment caused by 

climate change. The increased long-term orientation for green bond issuers indicates that the corpo-

rate green bond market has the potential to be an effective contributor in mitigating climate change. 

However, both interviewee’s D & E argued that for green bonds to prove their worth, the substance 

behind must be in place. The annual report should reflect on how the company intends to improve 

financial performance going forward. The presented analysis of the MH-index did not find a significant 

difference between the environmental emphasis in annual reports of green bond issuers compared 

with conventional bond issuers. With no differences in terms of environmental focus in the annual 

reports, one could question if sustainability truly is more embedded in the business models of green 

bond issuers than conventional bond issuers. The results of the MH-index analysis indicated some 

greenwashing danger signals. These danger signals were accompanied by our analysis on the industry 

level, showing that green bonds issuers in four of the most polluting industries on average score lower 

in the MH-index, and thereby could indicate less focus on the environment in their strategic orienta-

tion. 

 

7.2 Enterprise impact 

The analysis of enterprise impact provided insights to determine the tokenistic degree of green bonds 

issuance. It is crucial to uncover the degree of tokenism of green bond issuers since the invention of 

the instrument category is relatively new. Such an analysis will aid investors and other stakeholders to 

determine whether green bonds actually live up to their name and hype. If green bonds are to be 

considered as effective vehicles, they must yield an additional positive environmental impact over con-

ventional bonds. The analysis of enterprise impact was decomposed to the sub-categories: operational 

impact, product impact and behavioural impact.  
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The analysis of enterprise impact yielded results both for and against tokenistic behaviour of green 

bond issuers. The analysis of the operational impact argued towards the potential of green bonds being 

effective contributors in the fight against climate change, although greenwashing danger signals are 

also present. The analysis of product impact showed no signs of an increase in green innovations post-

green bond issuance relative to conventional bond issuance. The analysis of behavioural impact 

yielded clear results that a company’s environmental disclosure improves significantly in the long-term 

post green bond issuance relative to companies issuing conventional bonds. 

 

7.2.1 Operational impact 

In the analysis of operational impact both the Sustainalytics Rank and the CDP Score models revealed 

that green bond issuers on average were assigned better ranks and scores. In section 5.6.2.6 it was 

described that the Sustainalytics Rank is assigned based on the company’s overall disclosure, prepar-

edness and involvement across the three ESG-aspects. The CDP score is assigned based on the com-

pany’s commitment to climate change adaptation, transparency and mitigation. The positive correla-

tion between Sustainalytics Ranks and CDP Scores with companies having issued green bonds may 

indicate that the business models of green bond issuers are considered more sustainable on average 

than that of conventional bond issuers. The difference-in-differences estimate showed a convincingly 

positive development in the Sustainalytics Rank three years following a green bond issue relative to a 

conventional bond issue. Also, the CDP score indicated a positive trend in the long-term, although this 

result was statistically insignificant. This argues that there is some substance behind green bond issu-

ance and that the issuing companies are improving on sustainability post-issuance. The analysis carried 

out on Sustainalytics Rank and CDP Score indicated that green bond issuance is not tokenistic, evident 

by the correlation between green bond issuance and positive operational impact post-issuance. The 

results from the analysis of CDP Score and Sustainalytics Sank is in complete alignment with Flammer 

(2018). Flammer (2018) found an increase in the environmental rating for green bond issuers, meas-

ured by Thomas Reuters ASSET4 rating, both in general and in the long-term post issuance. The results 

of GHG Model 1 displayed a pattern of green bond capital being channelled towards a business that, 

on average, emits more greenhouse gasses to sales than their conventional peers. GHG model 2 & 3 

revealed green bond issuers in Asia and the Utility sector mainly drove this pattern. Channelling green 

bond capital to the heaviest emitters speaks towards green bonds as being effective in allocating green 

capital to where it is needed the most. From the point of view that green bond issuance is not token-

istic, it speaks towards green bonds’ potential as contributors in the fight against climate change.  
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However, all interviewees expressed their concerns on the current quality of ESG-scores, like Sus-

tainalytics Rank and CDP Score, arguing that one must be careful concluding on these alone. In fact, 

GHG Model 4 showed with 95% confidence that the average green bond issuer will increase their 

greenhouse gasses to sales by 541 tonnes three years following green bond issuance. The results from 

the analysis of greenhouse gasses to sales are in complete opposition to the results of Flammer (2018). 

Flammer (2018) investigated the development in CO2 to assets and found that green bond issuers in 

general emit less CO2 to assets than conventional bond issuers and that green bond issuers decrease 

their emissions relative to conventional bond issuers in the long-term post-issuance. It is worth noting 

that the results of Flammer (2018) builds on only 138 unique issuer CO2 to assets observations and our 

results builds on observations for 331 unique issuers. Our results strongly suggest that the operational 

impact captured in the Sustainalytics Rank & CDP Score regressions are related to the aspects of dis-

closure or transparency embedded in the scores, rather than mitigation of the company’s environmen-

tal footprint. Thus, the substance behind green bond issuances should indeed be questioned. The 

greenhouse gasses to sales difference-in-differences model (GHG Model 4) showed that the average 

green bond issuer was not fully committed to moving in a sustainable direction. The interviews re-

vealed that improved ESG-related transparency would indeed be useful for investors in their risk as-

sessment. To have an impact on climate change emission of greenhouse gasses must be reduced and 

the increase of greenhouse gasses to sales following green bond issuance should weigh heavier than 

the increase in ESG-scores. The analysis regarding operational impact thus advocates that the motiva-

tion of green bond issuers is leaning towards being tokenistic. Likewise, some intent and willingness to 

improve on sustainability matters was observed. This was evident by the positive correlation between 

green bond issuance and the Sustainalytics Rank and CDP Score. Therefore, green bonds are presently 

not convincingly proving to be effective vehicles for environmental impact. However, the intent shown 

by green bond issuers is a positive sign and strengthens the argument that green bonds do possess the 

ability to become effective vehicles if tangible environmental impact is provided. 

 

The majority of green bonds in the data sample were issued in 2018 and 2019. It would be unjust to 

assume that bond proceeds could provide a significant tangible environmental impact instantly or 

within a year. However, it is striking that the analysis revealed a trend towards increasing greenhouse 

gasses to sales post-issuance. Furthermore, there was a strong opinion amongst the interviewees that 

the green bond market is expected to undergo a substantial transformation and improvement in the 

overall quality based on new standards, like the EU Green Bond Standard, being implemented. While 
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the results of the analysis argue that the current market does not prove effective for yielding tangible 

environmental impact, a similar study a few years from now would possibly yield different results. 

 

7.2.2 Product impact 

The product impact Patents Model 1 showed no difference in the green patent ratio between green 

and conventional bond issuers. Therefore, sustainable innovations are not more embedded in the busi-

ness model of green bond issuers compared to conventional bond issuers. The negative correlation of 

the first green indicator with the green patent ratio indicates that first-time green bond issuers on 

average are even less committed to green innovations, thus adding to the concern for tokenism. How-

ever, interpreting this model must be done with caution. The Green variable was estimated to be highly 

insignificant, and the first green indicator could therefore prove to capture the effect of those issuers 

with only one green bond issue. The results from the analysis of the green patent ratio is in alignment 

with the results of Flammer (2018). Flammer (2018) found that green bond issuers in general do not 

apply for more green patents compared to conventional bond issuers.  

 

In Patents Model 4 no difference was observed between green patents ratio following a green bond 

issue compared with a conventional bond issue. Therefore, there are no indications in this model of 

green bond issuance having additional product impact post-issuance relative to conventional bond 

issuance. This is not in alignment with the results of Flammer (2018) that found an increase in the 

green patent ratio in the long-term for green bond issuers post issuance. It is worth noting that the 

analysis of Flammer (2018) is based on observations for 86 unique issuers where our analysis was 

based on observations for 178 unique issuers. No positive development in the green patent ratio is a 

worrying sign of tokenism following the argument of interviewee D & E, that real substance must be 

behind green bond issuance. Interviewee D argued that using green bond proceeds to obtain energy 

efficiency of fossil fuels is insufficient and cannot be argued as being green (Interviewee D, 00:22:01). 

While interviewee E highlighted the need for the sustainable agenda to be embedded in the strategy 

of the issuing company in order to safeguard against greenwashing (Interviewee E, 00:38:30). How-

ever, Patents Model 3 disclosed that green bond issuers in North America exhibit a green patents ratio 

30% higher than that of the average conventional bond issuer. This argues that the North American 

green bond market is effective in allocating capital to companies that drive change through green in-

novations. While the North American green bond market indicates some characteristics of non-token-

ism, the overall product impact analysis provides no convincing results in this favour. The added 
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evidence of tokenism argues against green bonds as being effective vehicles for positive environmental 

impact. 

 

7.2.3 Behavioural impact 

The Environmental Disclosure Score was analysed in order to comment on the issuers’ behavioural 

impact. Although the behavioural impact of a company does not yield environmental impact, it sheds 

light on their intent and motivation, which is equally vital. All models showed convincing results in 

favour of green bond issuers not being tokenistic in their motivation. On average, issuing a green bond 

over a conventional bond yielded a positive correlation with the Environmental Disclosure Score with 

an effect of ~13. Rust (2018) argued that numerous studies had found the impact measuring through 

ESG factors are of high importance when attracting investors. While environmental disclosure is not 

directly linked to environmental impact, the quality of environmental disclosure remains a key com-

ponent in communicating, measuring and reporting the provided impact. Interviewee E argued that 

proper disclosure is paramount to ensuring a good relationship with investors and that it is very likely 

that issuing companies can obtain a lower cost of debt due to better disclosure quality. The interviewee 

followed up on this argument and stated that improved disclosure correlated with companies being 

convincingly less risky, according to studies they had facilitated. EDS Model 4 showed that no immedi-

ate change could be observed in the environmental disclosure post green bond issuance. Although, it 

revealed that green bond issuers significantly improved their environmental disclosure relative to con-

ventional bond issuers in the long-term at time +3 years. The improved disclosure of green bond issu-

ers in the long-term opens the possibility of leveraging it into obtaining a lower cost of debt in the 

future. The lower cost of debt will, in turn, increase the attractiveness for green bond issuance. The 

substantial positive effect identified on the environmental disclosure argues that the positive correla-

tion found between green bond issuance and Sustainalytics Rank, as well as CDP Score, could be ex-

plained by increased transparency and disclosure. The results indicate a genuine intention by green 

bond issuers to continuously work on improving their disclosure following a green bond issue. 

 

EDS Model 2 indicated that green bond issuers within the four most polluting industries, on average, 

score lower on their quality of environmental disclosure than companies outside these industry sec-

tors. It is therefore important to remain cautious when contemplating an investment in green bonds 

from these four industries. This ties well with the results of EDS Model 3, which revealed equally strong 

results towards green bond issuers in North America experiencing a higher quality of environmental 

disclosure than their counterparts from Europe. In contrast, green bond issuers from Asia experienced 
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a lower score on environmental disclosure. When interpreting the measure of the Environmental Dis-

closure Score, it is vital to keep in mind that the measure is developed, evaluated and assigned to the 

issuing companies by Bloomberg, a North American based company. On this basis, the results of the 

models can be biased towards North American issuers. Arguments can be made that reporting differs 

between the three regions, and this can cause unintentional bias towards the way of reporting in North 

America. 

 

7.3 Financial impact 

The financial impact analysis conducted on green bond issuing companies is vital in providing insight 

on the overall attractiveness of green bonds as instruments. Most importantly, green bonds must not 

cause  a decrease in value to the issuing company compared with conventional bonds. Doing so would 

significantly reduce their attractiveness as funding instruments. The financial impact analysis consid-

ered both the market reaction to the green bond announcement, the effect in commitment from the 

investor base and the return generation. 

 

Abnormal Return Model 1 showed no significant coefficient estimates. However, the analysis revealed 

with some uncertainty, that issuers of green bonds experience an abnormal return of ~0.2% at the 

announcement of the issue compared with announcing the issue of conventional bonds. This result 

indicates that the investor community deems green bonds as value-adding compared to conventional 

bonds. Abnormal Return Model 2 did not contribute with noteworthy results. With no significant dif-

ferences in abnormal return, the financial markets do seem to react negatively to the announcement 

of green bond issuance. With no negative reactions on the financial markets, there is no indication 

from investors that issuers should not issue green bonds over conventional bonds. This was also re-

flected in the analysis of turnover time, where a positive correlation was observed between having 

issued a green bond and the concentration of long-term investors. In Investor Base Model 1 investors 

were found to, on average, hold the equity of a green bond issuing company in their portfolio for 77 

days longer than conventional bond issuers. This indicates that green bond issuers can be associated 

with increased long-term value creation expectation. However, the turnover time in Investor Base 

Model 2 decreased dramatically at time +2 & +3 years. One explanation could be that investors are 

selling off the green bond issuers that do not prove to turn in a greener direction post green bond 

issuance. This is in alignment with the results of GHG Model 4 which showed that green bond issuers 

increase their greenhouse gasses to sales +3 years from issuance. This suggests that the investor com-

munity is willing to invest in issuers of green bonds, although the effect is deteriorating over time. The 



 Page 115 of 120 

investors’ deteriorating willingness to invest in green bond issuers could be a reflection of slight scep-

ticism towards green bonds found amongst many of the interviewees. It can thus be argued that the 

quality of the current green bond market must improve for green bonds to become effective vehicles 

going forward. 

 

ROA Model 1 showed that issuers of green bonds on average obtain a lower ROA compared to con-

ventional bond issuers. The difference-in-differences estimate from ROA Model 4 showed no statisti-

cally significant effect on ROA following a green bond issuance relative to issuing a conventional bond. 

This points towards the lower ROA experienced by green bond issuers is caused by other factors than 

the type of bond issuance. Issuing a green bond can therefore not be argued as value-decreasing to 

the company. In ROA Model 4 the time dummy Dt+1 indicated that bond issuers in general experience 

a decrease in ROA with an effect of -1.4 one year from issuance. The interaction variable of 

𝐺𝐺𝑓𝑓𝑂𝑂𝑂𝑂𝑛𝑛 × 𝐷𝐷𝑖𝑖+1was however found to be positive with an effect of 1.5 with a p-value of 0.24. This point 

towards the green bond issuance with ~75% confidence repeals the negative effect on ROA of issuing 

a bond. When analysing the differences concerning the market to book value ratio of the issuers’ bal-

ance sheet, the Tobin’s-Q ratio yielded convincing results. On average, issuers of a green bond experi-

ence a lower Tobin’s-Q than issuers of a conventional bond. Hence, green bond issuers have on aver-

age a lower market to book value of their balance sheet. Tobin’s-Q Model 4 showed that the develop-

ment in market to book value of green bond issuers cannot be argued to differ from zero compared 

with conventional bond issuers in the years post-issuance. In combination, the results from the analysis 

of ROA and Tobins’s-Q strongly indicates that the act of issuing a green bond is not value-decreasing. 

 

7.4 Limitations of the analysis 

Green bonds are a relatively new phenomena and the data is therefore limited. Given most green 

bonds have been issued between 2016-2019 it was not possible to analyse the long-term effects be-

yond +3 years post-issuance. From the summary statistics, it was observed that the time-period of +3 

years only had one third the amount of data points compared to the other time periods of -1, 0 and +1 

years. It is reasonable to expect that the average green projects financed by green bonds are not com-

pleted and ready to deliver impact immediately. The lack of data beyond +2 years post-issuance is 

therefore a limitation to the analysis. Repeating the study when more data is available would possibly 

provide different results.  
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During the various regression analyses, the amount issued in EUR millions was included throughout as 

a control variable. The control was to serve as a proxy for the company-specific differences regarding 

company size. In all models the estimated coefficients for amount issued proved to be of small magni-

tude and effect, although it was found highly significant in the vast majority of the models. In hindsight, 

this might have been a suboptimal choice of proxy for a measure of company size. A better proxy when 

controlling for the company size would have been measures such as the total assets or the market 

capitalisation converted to the same currency. The market capitalisation was a measure that had al-

ready been downloaded in local currency. In order to convert into a single currency, historical ex-

change rates to the individual time of the data points would have been needed. This procedure would 

also have required additional data on conversion factors. Had it not been for the Bloomberg data 

download restrictions, the amount issued would have been switched out in favour of one of the above 

measures. 

 

When utilising the multiple linear regression model the influence of omitted variable bias has to be 

considered. Omitted variable bias occurs when two conditions are met; 1) the variable that has been 

omitted correlates with one of the included independent variables and 2) the variable that has been 

omitted possess explanatory power of the dependent variable (Stock & Watson, 2015). It is improbable 

that one can include and collect data for all possible variables in order not to meet these two condi-

tions. A hypothetical example can be set up to explain the possible omitted variable bias in the analysis 

and in which situations one has to be vigilant of its influence. The greenhouse gasses emissions of 

companies are examined through the independent variables of the green bond dummy and the geo-

graphical region dummy. However, it is likely that the greenhouse gasses emissions can also be ex-

plained by country-specific legislation, and this is correlated with either the region and or the concen-

tration of green bond issuers. The effect of country-specific legislation on the greenhouse gasses emis-

sions is therefore in part present either or both of the independent variables and causes omitted var-

iable bias. On this basis is it essential to be aware that omitted variable bias can occur in the analysis 

and further what implications it might cause. 

 

Ideally, the analysis would also have incorporated a larger qualitative data sample than the six inter-

views conducted. A significant number of booked interviews were cancelled last minute due to the 

financial market volatility that was introduced on the back of the COVID-19 outbreak. While the in-

tended data pool of interviews was larger and could have strengthened the qualitative aspect of the 
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thesis, the six interviews proved to be adequate as many of the same opinions and arguments were 

made across the pool of interviewees. 

 

7.5 Alternative ways to approach the research question 

Assuming that the strategic direction of a company is fully reflected in the LT- & MH-index has unques-

tionably been done with certain liberties. Annual reports are great for quantitative analysis, as they 

are the most standardised way of corporate communication and required by law for publicly listed 

companies. However, the strategic direction of the issuing companies could have been obtained dif-

ferently. Corporates communicate to stakeholders in various ways and publish on multiple platforms. 

For instance, strategy descriptions are available at the issuing company’s websites and would have 

been an obvious alternative data source that could have strengthened the analysis regarding the stra-

tegic orientation of green bond issuers versus conventional bond issuers. However, corporate websites 

differ tremendously. Collecting data from strategy descriptions at corporate websites to be used for 

quantitative analysis purposes would require additional data treatment in order to standardise the 

data. One could imagine the analysis presented in this thesis being carried forward with a categorical 

mapping of organisational values, long-term visions etc. available on the website section for corporate 

strategies.  

 

Another alternative could have been a collection of case studies tracing the capital expenditures, R&D 

spendings and M&A activity would contribute with a more nuanced view on strategies executed as 

well as adding to the analysis of tokenism. An analysis of capital expenditures and R&D spendings 

would, first of all, require access to accounting data on a more detailed level than the publicly available 

financial statements. With granted access to journal entry files including transaction information on 

document number level, each recorded transaction on accounts related to CapEx and R&D could be 

grouped in categories of sustainable/neutral/non-sustainable from the line descriptions. Information 

on M&A activity could be sourced from MarketLine, which offers a comprehensive list of deals 

planned, completed, announced and rumoured on company level. A qualitative assessment could then 

have been done on the sustainable nature of the historic and future deals. 

 

Through the conducted interviews, a fair amount of scepticism was found regarding the overall quality 

of the corporate green bonds currently available. However, the general consensus was that the overall 

quality will improve in the foreseeable future due to soon to be implemented standards like the Euro-

pean green bond standard. As the market is supposed to improve in quality, it could be argued that an 
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analysis of certified green bonds would have been a better foundation in terms of what to expect of 

green bonds in the near future. The Climate Bonds Initiative possesses a database including all certified 

green bonds. Copenhagen Business School however does not collaborate with Climate Bonds Initiative. 

A similar study to this thesis conducted on a data sample only including green bonds certified by ex-

ternal reviewers like CICERO and Sustainalytics would possibly have yielded different results. 

 

8. Conclusion 

This thesis contributes with additional insight to the sparse literature on the corporate green bond 

market. The majority of the current literature covers the topics of the current pricing premium and the 

volatility of green bonds. To our knowledge, the research paper by Flammer (2018), covering the data 

period of 2013-2017, is the only other paper that has investigated the topic of green bonds concerning 

their environmental impact. Our study contributes with a more extensive data sample and up to date 

analysis by including green bond issues from 2018 and 2019. The inclusion of data from 2018 and 2019 

is an essential addition since the issuance of green bonds has increased significantly in these two years. 

Furthermore, this thesis is to our knowledge, the first study to investigate the environmental motiva-

tion of corporate green bond issuers and thereby adding an explanatory layer to the existing literature. 

 

This thesis investigated whether the green bond market is proving to be effective in the fight against 

climate change. Overall, our analysis concluded that the current corporate green bond market does 

not convincingly provide additional positive environmental impact. Therefore, the current state of the 

green bond market does not prove to be an effective vehicle in mitigating climate change. However, 

throughout the analysis, positive sustainable intent was identified and suggested that green bond is-

suance is not entirely permeated by false promises. 

 

The World Economic Forum’s Global Risks report stated that the climate crisis is the most significant 

long-term risk factor to the global economy. Based on the textual analysis of corporate annual reports, 

it was concluded that there does not exist any statistical differences in the environmental strategic 

orientation between green bond issuers and conventional bond issuers. However, a more long-term 

oriented focus was found to be true for green bond issuers. Despite not displaying a more significant 

environmental focus, being more long-term orientated could indicate that green bond issuers are 

more aware of adapting their business models to the changes in the economic environment caused by 

climate change. 
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The motivation of green bond issuers was found to be predominantly tokenistic. The analysis revealed 

that green bond issuers, on average, emit more greenhouse gasses to sales than conventional bond 

issuers. While it seems reasonable that these companies are in need of transitioning, the analysis fur-

ther revealed that green bond issuers increase greenhouse gasses to sales with 541 tonnes relative to 

conventional bond issuers three years following bond issuance. These results point towards a consid-

erable degree of tokenism, however, it is also evident that green bond issuers have a strong positive 

correlation with the Sustainalytics Rank and CDP Score. A positive correlation with these scores points 

to companies being perceived as doing better on ESG matters by external reviewers. The correlation 

is even stronger for inaugural green issues regarding the Sustainalytics Rank. The analysis further re-

vealed that green bond issuers improve on Sustainalytics Rank in the long term post-issuance relative 

to conventional bond issuance. The positive trend in ESG scores does not equal direct environmental 

impact, although it indicates an emergence of green intention post-issuance. The analysis of green 

patent applications also revealed signs of tokenism. On average, green innovations are no more fre-

quent for green bond issuers, and there is no indication that the trend in green patent applications is 

increasing post-issuance relative to conventional bond issuers. The analysis further showed that green 

bond issuers, on average, are assigned a better Environmental Disclosure Score relative to conven-

tional bond issuers. Post issuance, green bond issuers were observed to increase their Environmental 

Disclosure Score relative to conventional bond issuers. 

 

From the financial impact analysis, it can be concluded that the financial performance does not differ 

post-issuance between issuers of green bonds and issuers of conventional bonds. Some indication was 

found that issuing a green bond yields abnormal return in the time [-1;0] days post green bond issuance 

compared with a conventional bond issue. Investors were found, on average, to hold equity positions 

for a longer period of time in companies that have issued a green bond compared with a conventional 

bond. The same pattern was observable post-issuance. These results indicate the presence of an over-

all positive market expectation regarding the long-term value creation potential of green bond issuing 

companies. The analysis of ROA and Tobin’s-Q revealed no significant differences in the development 

of return on assets and market to book value between green and conventional bond issuers post-

issuance. 

 

Further research on the topic of corporate green bonds is highly recommended due to its sparse cur-

rent literature coverage. Research concerning the environmental impact of green bonds was especially 
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found to be in high demand across the interviews with investors. Despite the limited data currently 

available, this thesis has been a positive contribution to the limited but growing amount of research 

on green bonds. As the green bond market is still in its early stages, it would thus be recommended to 

perform further research when more data has become available.
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Appendices 

Appendix 1 - R-code, Generic Regression Model Specifications 

#Model 1 1 
Model1 <- lm(Y~Green+`First Green Indicator`+X) 2 
summary(Model1) 3 
 4 
#Model 2 5 
Model2 <- lm(Y~Green*D_Service+Green*D_Manufacturing+Green*D_Util-6 
ity+Green*D_Transportation+X) 7 
summary(Model2) 8 
 9 
#Model 3 10 
Model3 <- lm(Y~Green*`D_North America`+Green*D_Asia+X) 11 
summary(Model3) 12 
 13 
#Model 4 14 
Model4 <- lm(Y~Green*`Dt_-1`+Green*`Dt_+1`+Green*`Dt_+3`+X) 15 
summary(Model4) 16 
 17 
#Residual plots for model control 18 
par(mfrow=c(2,2)) 19 
plot(Model[NUMBER])  20 
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Appendix 2 - R-code, Outlier removal tool 

OutlierFunction <- function(dt, var) { 1 
 var_name <- eval(substitute(var),eval(dt)) 2 
 tot <- sum(!is.na(var_name)) 3 
 na1 <- sum(is.na(var_name)) 4 
 m1 <- mean(var_name, na.rm = T) 5 
 par(mfrow=c(2, 2), oma=c(0,0,3,0)) 6 
 boxplot(var_name, main="With outliers") 7 
 hist(var_name, main="With outliers", xlab=NA, ylab=NA) 8 
 outlier <- boxplot.stats(var_name)$out 9 
 mo <- mean(outlier) 10 
 var_name <- ifelse(var_name %in% outlier, NA, var_name) 11 
 boxplot(var_name, main="Without outliers") 12 
 hist(var_name, main="Without outliers", xlab=NA, ylab=NA) 13 
 title("Outlier Check", outer=TRUE) 14 
 na2 <- sum(is.na(var_name)) 15 
 message("Outliers identified: ", na2 - na1, " from ", tot, " observations") 16 
 message("Proportion (%) of outliers: ", (na2 - na1) / tot*100) 17 
 message("Mean of the outliers: ", mo) 18 
 m2 <- mean(var_name, na.rm = T) 19 
 message("Mean without removing outliers: ", m1) 20 
 message("Mean if we remove outliers: ", m2) 21 
 response <- readline(prompt="Do you want to remove outliers and to replace 22 
with NA? [yes/no]: ") 23 
 if(response == "y" | response == "yes"){ 24 
  dt[as.character(substitute(var))] <- invisible(var_name) 25 
  assign(as.character(as.list(match.call())$dt), dt, envir = .GlobalEnv) 26 
  message("Outliers successfully removed", "\n") 27 
  return(invisible(dt)) 28 
 } else{ 29 
  message("Nothing changed", "\n") 30 
  return(invisible(var_name)) 31 
 } 32 
} 33 
 34 
OutlierFunction([MODEL NAME], [VARIABLE NAME]) 35 
yes/no  36 
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Appendix 3 - Python-code, Textual Analysis of Annual Reports  

def convert_pdf_to_txt(path): 1 
  rsrcmgr = PDFResourceManager() 2 
  retstr = StringIO() 3 
  codec = ‘utf-8’ 4 
  laparams = LAParams() 5 
  device = TextConverter(rsrcmgr, retstr, laparams=laparams) 6 
  fp = open(path, ‘rb’) 7 
  interpreter = PDFPageInterpreter(rsrcmgr, device) 8 
  password = "" 9 
  maxpages = 0 10 
  caching = True 11 
  pagenos = set() 12 
 13 
  for page in PDFPage.get_pages(fp, pagenos, maxpages=maxpages, password=password, 14 
caching=caching, 15 
                 check_extractable=True): 16 
    interpreter.process_page(page) 17 
 18 
  text = retstr.getvalue() 19 
 20 
  fp.close() 21 
  device.close() 22 
  retstr.close() 23 
  return text 24 
 25 
list_documents = os.listdir(root_path + str(year)) 26 
 27 
for item in list_documents: 28 
  print(f"Now doing {item}") 29 
  try: 30 
    my_text = convert_pdf_to_txt(root_path + str(year) + "/" + item).lower() 31 
    short_run1 = my_text.count("short-run") 32 
    short_run2 = my_text.count("short run") 33 
    short_term1 = my_text.count("short-term") 34 
    short_term2 = my_text.count("short term") 35 
    long_term1 = my_text.count("long-term") 36 
    long_term2 = my_text.count("long term") 37 
    long_run1 = my_text.count("long-run") 38 
    long_run2 = my_text.count("long run") 39 
    short_horizon1 = my_text.count("short-horizon") 40 
    short_horizon2 = my_text.count("short horizon") 41 
    long_horizon1 = my_text.count("long-horizon") 42 
    long_horizon2 = my_text.count("long horizon") 43 
    environment = my_text.count("environment") 44 
    environmental = my_text.count("environmental") 45 
    sustainable = my_text.count("sustainable") 46 
    sustainability = my_text.count("sustainability") 47 
    climate = my_text.count("climate") 48 
    emission = my_text.count("emission") 49 
    emissions = my_text.count("emissions") 50 
    co2 = my_text.count("co2") 51 
    carbon = my_text.count("carbon") 52 
    ghg = my_text.count("ghg") 53 
    ghgs = my_text.count("ghg’s") 54 
    green_house_gass = my_text.count("greenhouse gas") 55 
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 56 
    # environment = environment - environmental 57 
    # sustainable = sustainable - sustainability 58 
    # emission = emission - emissions 59 
 60 
    # initializing string 61 
    test_string = my_text 62 
 63 
    # using regex (findall()) 64 
    # to count words in string 65 
    res = len(re.findall(r’\w+’, test_string)) 66 
 67 
    item = item.split(".")[0] 68 
 69 
    append_df = [[item, year, short_run1, short_run2, short_term1, short_term2, 70 
long_term1, long_term2, long_run1, 71 
           long_run2, short_horizon1, short_horizon2, long_horizon1, long_horizon2, 72 
environment, 73 
           environmental,sustainable, sustainability, climate, emission, emissions, 74 
co2, carbon, ghg, ghgs, 75 
           green_house_gass, res]] 76 
    append_df = pd.DataFrame(append_df) 77 
    print("The append df is: \n", append_df) 78 
    final_df = final_df.append(append_df, ignore_index=True) 79 
 80 
    print("The final df is now: \n", final_df) 81 
 82 
    print("Short-run words: ", short_run1) 83 
    print("Short run words: ", short_run2) 84 
    print("Short-term words: ", short_term1) 85 
    print("Short term words: ", short_term2) 86 
    print("Long-run words: ", long_run1) 87 
    print("Long run words: ", long_run2) 88 
    print("Short-horizon words: ", short_horizon1) 89 
    print("Short horizon words: ", short_horizon2) 90 
    print("Long-horizon words: ", long_horizon1) 91 
    print("Long horizon words: ", long_horizon2) 92 
    print("Environment words: ", environment) 93 
    print("Environmental words: ", environmental) 94 
    print("Sustainable words: ", sustainable) 95 
    print("Sustainability words: ", sustainability) 96 
    print("Climate words: ", climate) 97 
    print("Emission words: ", emission) 98 
    print("Emissions words: ", emissions) 99 
    print("CO2 words: ", co2) 100 
    print("carbon words: ", carbon) 101 
    print("ghg words: ", ghgs) 102 
    print("Greenhouse gas: ", green_house_gass) 103 
    print("\n \n ========================== \n \n") 104 
  except: 105 
    print("BAD PDF") 106 
 107 
final_df.to_csv(root_path + str(year) + "new.csv", sep="|", index=False) 108 
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Appendix 4 - CPC Classifications 

 

CPC Classification Definitions 
 

Y02A TECHNOLOGIES FOR ADAPTATION TO CLIMATE CHANGE  
 

 
Y02B CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO BUILDINGS, e.g. HOUSING, HOUSE APPLIANCES OR RE-

LATED END-USER APPLICATIONS  
 

 
Y02C CAPTURE, STORAGE, SEQUESTRATION OR DISPOSAL OF GREENHOUSE GASES [GHG]  

 

 
Y02D CLIMATE CHANGE MITIGATION TECHNOLOGIES IN INFORMATION AND COMMUNICATION TECHNOLOGIES [ICT], I.E. INFOR-

MATION AND COMMUNICATION TECHNOLOGIES AIMING AT THE REDUCTION OF THIR OWN ENERGY USE  
 

 
Y02E REDUCTION OF GREENHOUSE GAS [GHG] EMISSIONS, RELATED TO ENERGY GENERATION, TRANSMISSION OR DISTRIBU-

TION  
 

 
Y02P CLIMATE CHANGE MITIGATION TECHNOLOGIES IN THE PRODUCTION OR PROCESSING OF GOODS  

 

 
Y02T CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO TRANSPORTATION  

 

 
Y02W CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO WASTEWATER TREATMENT OR WASTE MANAGEMENT  

 

 
B09C RECLAMATION OF CONTAMINATED SOIL (gatherers for removing stone or the like from the soil A01B 43/00; sterilising soil by 

steam A01G 11/00; removing undesirable matter, e.g. rubbish, from the land E01H 15/00)  
 

 
B09B DISPOSAL OF SOLID WASTE; RECLAMATION OF CONTAMINATED SOIL  

 

 

C02F 

TREATMENT OF WATER, WASTE WATER, SEWAGE, OR SLUDGE (separation in general B01D; special arrangements on wa-
terborne vessels of installations for treating water, waste water or sewage, e.g. for producing fresh water, B63J; adding materi-
als to water to prevent corrosion C23F; treating radioactively-contaminated liquids G21F 9/04; regeneration of reactants for 
recirculation into processes, see the relevant places for the processes)  

 

 

 
F03D WIND MOTORS  

 

 
Source https://www.cooperativepatentclassification.org/cpcSchemeAndDefinitions/table              
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Appendix 5 - Semi-structured Interview Guiding Questions 

The semi-structured interview questions that follow in this appendix was used as a guide for the inter-

viewers to kick-start the interview and cover basics in relation to green bonds and the interviewee’s 

experience in relation hereto. 

 

Interview guide: 

1. What is your firm’s current total holdings of green bonds (approx. %)? 

2. How are those holdings distributed between SSA, FIG and corporate bonds? 

3. What best indicates the level of interest in Green bonds at your firm? 

4. Does your firm have any dedicated green bond fund(s)? 

5. Does your firm prefer green bonds over otherwise identical conventional bonds? 

6. Has the current low-interest market environment changed your exposure towards corporates 

with a higher yield? 

7. Is additionality a requirement for your green bond investments hence, do you only invest in 

the primary markets and exclude re-financing? 

8. In the short term (next 6-12 months) do you expect your firm’s focus on Green bonds to in-

crease? 

9. In the long term (12-24< months) do you expect your firm’s focus on green bonds to increase? 

10. To what extent would you say that ESG-analysis is part of your firm’s investment decision? 

11. Are you today willing to buy Green bonds at (slightly) tighter levels than non-green bonds? 

12. To your experience, how would you characterise the risk of green bonds compared to conven-

tional bonds? 

13. To what extent do you believe that overall Green bond investments are able to reduce climate 

related portfolio risks? 

14. What is the relevance of External Reviewers, a well-constructed Green Bond Framework, ESG 

scores etc. in your decision making? 

15. To what extent would you like issuers to improve on frameworks and reporting? 

16. Is the current reporting sufficiently transparent? 

17. Does the reporting measure impact in a satisfying way? 
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Appendix 6 - Interview A 

00:00:03 
Victor: So first interview now with [NAME OF FIRM]. [NAME OF INTERVIEWEE] maybe if you would just 
briefly introduce you to your title and what you do here at [NAME OF FIRM]. 
00:00:22 
Interviewee: Yes, of course. I’m working in the ESG-team at [NAME OF FIRM]. I’m an analyst, and I’ve 
been here for four months. What I usually do is conduct analyses about the ESG factors in our invest-
ments, but I’m also head of the green bonds from an ESG perspective. And we also have our treasury 
which is the department conducting the analyses of the credit value of these funds. But I have like the 
ESG responsibility. 
00:01:07 
Magnus: One question regarding what you just said. So, you’re responsible for ESG to an overall extent, 
how much would you say that ESG analysis is part of your firm’s investment decision making. 
00:01:25 
Interviewee: I would say ESG has a big part of the investment decision, not the decision, but we are 
analyzing ESG factors after we invest. You see, for example, fossil fuels: We have utilities, we have 
some kind of cap on how much coal they can use for the production. We use ESG analyses to decide 
which type of oil firms in which we can invest. We use ex-post analyses on our liquid assets. So, it (ESG 
red.) is a huge part of our investments but maybe not the investment decisions. We are nine people in 
the team which is, I think, pretty much the biggest ESG-team in Danish pension funds. So yeah ESG is 
a big value factoring in (name of firm), and it is something that has increased rapidly in the last few 
years. I think three years ago they were like two or three people. 
00:02:58 
Victor: And of course, we are investigating corporate green bonds. So, I don’t know (name of inter-
viewee) if you could put some words to maybe just your overall level of interest in green bonds broadly 
here at [NAME OF FIRM] and perhaps also your indicative holdings of green bonds both within corpo-
rate or SSA’S or FIG’s. 
00:03:15 
Interviewee: Yes. In [NAME OF FIRM] we decided in 2017 about where we tried to make some kind of 
framework on how to invest in green bonds. And I think the reason is it’s an easy way to obtain some 
sort of green activities. We used the green bond principles to make our own letter of trust where I 
think it’s a bit more specific what we need from our issuers to invest in these green bonds. Green 
bonds are for us an easy way to show that we want to go green. But it’s not like we are using it for 
some kind of advertising. It’s more like we want to help with the green transition, but we also have 
our doubts on how it works. So we are a bit conservative in how we’re investing in these green bonds 
and as you said you are investigating corporate bonds. We are only investing in SSA’s and sovereign 
bonds. And I think the reason is that corporate bonds have some kind of price gap when you compare 
them to standard corporate bonds. And this (SSA’s/sovereign green bonds red.) are almost the same 
price. So it’s easier to say to the board that we can finance the green bonds. And I think that’s why 
we’re in it right now. But we are trying to go into conducting analyses of these corporate bonds. So 
maybe in the future we can find a reason to go in there and the corporate bonds. 
00:05:47 
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Magnus: A question relating to what you just said. You mentioned that your motive (for investing in 
green bonds red.) was that you wanted to be part of the green transition. Is that something from an 
ethical perspective, or does it have to do with mitigating your climate-related portfolio risk? More 
precisely, do you believe that by making green bond investments, you can have an impact on your 
overall climate-related portfolio risk? Maybe not the individual investment, but do you believe that 
institutional investors’ collaborative green investments can make a difference? 
00:06:31 
Interviewee: In the long-term, yes, but right now not that much. I think that’s also one of the reasons 
we put it into our treasury portfolio. It’s long term decisions which we are making there. But I think we 
are established by law. So, we also have to some kind show our politicians that we want to invest in 
this green transition. We have a political party called Alternativet which tries to make some kind of law 
that [NAME OF FIRM] should invest all the money in the climate. If they want us to do that, we will do 
that gladly, but we need to show somehow that we support the green transition because we are made 
by the law. So, when the politicians are saying we need to go green, [NAME OF FIRM] have to support 
that. And that’s one of the reasons why we are investing in green bonds. And also, because it’s an easy 
way to do it. I mean how do you define green equity for example like that’s pretty difficult, and that’s 
why they’re trying to do the taxonomy right now on all that stuff, but bonds are easier to show that 
they are green, because it’s on the project level, and you can say this is renewable energy or something 
like that. And that’s why it’s easy for us just to show we want to go this way. 
00:08:19 
Magnus: You say it’s relatively easy when it’s on the project level. Do you believe that the current 
reporting system is sufficient? So, when you look at the project, especially post-investment, is it trans-
parent enough for you to gain insight in the actual green impact of the bond investment. 
00:08:42 
Interviewee: Not at the moment like we are only buying green bonds where we can see it on project 
levels. There’s a lot of issuers who’ve had this second opinion, for example, CICERO is making these 
opinions which are based on scientific research on climate change, but we want to see which kind of 
projects we are into. So that’s one of our to-do points, a right way before the investment in the green 
bond we have some sort of checklist and one of them that we need more transparency from the pro-
jects. Then there’s the impact reporting which is also kind of different when you compare an issuer to 
another; they have different ways to make these impact analyses. And we need some kind of standard 
to do that like what measures the impact. 
00:09:53 
Victor: So, it’s easier to compare like for like impact on the environment instead of one measuring in 
litres of water saved in production and other maybe CO2 saved.? 
00:10:05 
Interviewee: Exactly 
00:10:06 
Magnus: Do you think that the European green bond standard is going to help on this particular issue? 
00:10:13 
Interviewee: Yes. Hopefully. I think it’s great that they set some standards, but again it’s under eco-
nomic activity how they measure how to be green. This is much more on the technical part of the 
measurement of the impact. Like there are so many different ways to calculate these impacts, and we 
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need some kind of standard on that. I don’t know maybe they will do it in the EU agreed upon the 
framework. I have no clue because it’s not out yet, but hopefully they will put up some standards on 
how to measure this and hopefully the whole taxonomy would give us more transparency when we 
analyze our issuers. 
00:11:07 
Magnus: And is this something that you are expecting the market to move towards (more transparency 
red.)? And would that increase your appetite for corporate green bonds? 
00:11:21 
Interviewee: I don’t know if it would increase our appetite for corporate green bonds. I think transpar-
ency is good because then we can see what we are doing. That’s the biggest problem with bonds, 
normally you can see what you’re doing, but when you stamp a project green, we also want to know 
it is green. And I think it’s not only like the green bond framework EU is making it’s the whole taxonomy 
and sustainable finance project which on a firm basis they have to report on these issues about the 
green activities. I think that’s a good thing about sustainable finance. 
00:12:22 
Victor: Maybe talking a bit about timeframes. Before we talked about your focus on green bonds and 
whether that would increase or not. Like both, could you maybe comment on the short term & long 
term? Short term defined as six to 12 months and long term defined as 12 to 24 months. Like when do 
you expect the real jump to be in your increased focus on the green bond scene? 
00:12:49 
Interviewee: I think we are pretty focused right now on the investment in Green bonds. We try to buy 
more green bonds and try to support it, but as I said we need some kind of transparency so they can 
show us what kind of project we are invested in, and I think if we have more transparency, it can do 
two things. One thing is that it can decrease the market of actually good green bonds because you 
have some kind of benchmarks. And I think that’s going to be a problem because I think there’s a lot 
of green bonds on the market right now which doesn’t live up to the conditions the EU framework is 
putting on green bonds. But again, we try to increase our investments if we see the possibility. I think 
it’s not about the time horizon, it’s just which bonds are in the market right now, and if we can approve 
them from a financial perspective and an ESG perspective. 
00:14:24 
Magnus: You mentioned that you use green bonds mainly for Treasury activities. Do you mainly invest 
in the primary markets or the secondary markets? 
00:14:36 
Interviewee: The primary markets 
00:14:42 
Magnus: And do you prefer that specifically? 
00:14:49 
Interviewee: I think we have the preference of the primary market because that’s where the impact 
is. 
00:14:56 
Magnus: Right. So you consider the additionality of the impact? 
00:15:00 
Interviewee: Exactly. 
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00:15:04 
Victor: Going back a few steps you talked about a checklist when you are reviewing a bond investment. 
Could you put some words to maybe the general relevance of these external reviewers, providers of 
second opinions, the frameworks and ESG scores provided by the many different providers? 
00:15:23 
Interviewee: Yes. We are conducting the analyses, and one checkpoint is that it needs a second opin-
ion. But again, we want to do our homework. It’s not just enough to have a second opinion. Just be-
cause you can have a second opinion from CICERO which is maybe the best second opinion you can 
get, then you have true cost and all of that kind of second opinions, and they’re quite different. And 
so they need some kind of second opinion. And we appreciate that. But it’s not enough for us to invest 
in. I think the standards if we have some standards, for example, the EU green bond, it would be easier 
for us to say okay the second opinion is good enough because it’s made by these standards. But there 
is no such standard yet. So right now, we are conducting our own analyses based on the projects they 
are invested in, and how they report the impact. A lot of other stuff like we also look at the reinvest-
ments and projects. We need to know that it’s not an old green project so... 
00:16:59 
Magnus: So no refinancing? 
00:17:04 
Interviewee: They can refinance, but we have some kind of time horizon for how long back it can go 
on. I think it’s two or three years. Yes. That’s the maximum. So that’s one of our checkpoints. It can be 
a refinancing. They cannot refinance old projects which are too old. 
00:17:36 
Magnus: So that this also in relation to what you said about the primary markets and the additionality, 
so it is really about that you want your money to have an environmental impact if you do to green 
bond investments. 
00:17:47 
Interviewee: Yes. 
00:17:49 
Magnus: Interesting. 
00:17:53 
Victor: Indeed. Let’s just have a quick look over the questions covered. Yeah. Do you have any final 
comments or maybe anything you think is particularly relevant in the current market developments 
that we haven’t touched upon? 
00:18:21 
Interviewee: I think it’s relevant to see what kind of measurements you put down on Green bonds 
because right now we have a huge green bond market but it’s going to be decreased a lot when we 
get these measurements on which projects are green or not. 
00:18:42 
Magnus: So quite a few of the existing green bonds you expect not to qualify? 
00:18:46 
Interviewee: Yes. I think it’s 20 billion green bonds right now. If half of them are not EU green bond 
eligible, what are we going to do about them? I think that’s one of the biggest problems. But it’s also 
good like you have the definition of it, but there are so many green bonds right now, which will not be 
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a part of the EU green bond framework. So I think that that can be a problem. And what should we do 
with these green bonds? No one wants to buy a green bond which is not approved by politicians and 
in the EU. 
00:19:38 
Victor: Right 
00:19:38 
Interviewee: So, I see that that’s the biggest problem. 
00:19:43 
Victor: Well, thank you so much for taking time (name of interviewee). It was great. 
00:19:47 
Magnus: Yes, thank you. 
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Appendix 7 - Interview B 

00:04:11 
Victor: So thank you for joining this interview [NAME INTERVIEWEE] it is currently the 23rd of March 
2020 and if you could please start by stating your title and what you do at [FIRM NAME]? 
00:04:26 
Interviewee: Yeah, sure. Happy to join. My name is [NAME INTERVIEWEE] and I am the deputy execu-
tive director heading the ESG department and working on sustainable investing and sustainability in 
general with ESG factors, green bonds and all that has to do with that. 
00:04:48 
Magnus: Thank you. And could you maybe please add to this stating your firm’s current total holdings 
of green bonds approximately. And to what extent that you would say ESG analysis is part of your 
firm’s investment decision? 
00:05:09 
Interviewee: OK. So, regarding green bonds we have been investing in green bonds for a number of 
years. We use them to diversify our portfolio. Currently, we have about three point five billion DKK in 
green bonds and our assets under management are around 300. I don’t know the last couple of days, 
but until recently it was around 300 billion DKK. I know we’ve had several green bonds, but we’ve been 
selling them off when the time was opportune. And recently we have bought green bonds back at the 
end of 2019 and in the beginning of 2020, we bought some green bonds from the Dutch government. 
So that’s the most recent buying from our side. 
00:06:19 
Victor: OK and do you invest mainly in the SSA and FIG green bonds or do you also invest in corporate 
green bonds. 
00:06:32 
Interviewee: So we would consider any Green Bonds that come along. But of course, being issued from 
a state always, and in particular a European state, would make it a much more attractive to us and to 
our risk appetite but we could also look into green bonds issued by other stakeholders. Sure. Appar-
ently, we don’t at least to my knowledge have any but (referring to a college red.) could tell you more 
about the history and if that’s been out in our portfolio at an earlier stage. 
00:07:12 
Interviewee: You also had a question regarding ESG analysis in the first question. Could you repeat 
that? 
00:07:20 
Magnus: Yes. To what extent would you say that ESG analysis is part of your firm’s investment decision 
making. 
00:07:28 
Interviewee: Well, so is that in general or are related to green bonds? 
00:07:33 
Magnus: In general, for (name of firm). 
00:07:36 
Interviewee: So we have a goal that before the end of this year 2020 10 per cent of our investments 
or our fortune should be invested in the green area and obviously green bonds would also be part of 
that. But it might also be infrastructure or an off-shore wind, solar parks, biomass and so on. But we 
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definitely also count this in. I think currently we’re around 9.9% so we’re getting pretty close. So ESG 
factors and ESG analysis is of course very much a part of our work when investing. In some areas, it’s 
more how can you say, more common or more normal to put ESG in. In other areas, it’s a little bit 
further away about green bonds is an area where you could say that that investment and ESG go hand-
in-hand. And it’s a joint decision by our investment team and ESG-team. 
00:08:56 
Magnus: And in relation to this. You said you have a set ratio for ESG products. Do you prefer green 
bonds to otherwise identical conventional bonds, or is it only to the set 10 per cent? 
00:09:13 
Interviewee: No. I mean we would love to go beyond the 10 per cent so the 10 per cent target was set 
a couple of years back and this has guided us in our pursuit to invest as sustainably as possible. So, if 
we had two bonds, one being a green bond and the other one, how can you say normal bond, we 
would choose the green bond. But we always look at the risk-return ratio of course. 
00:09:43 
Magnus: Yes. Maybe this is more in (formerly referred to colleague red.)’s department, but do [FIRM 
NAME] have any dedicated green bond funds, or is it bond funds overall and then you combine both 
the green and conventional? 
00:09:59 
Interviewee: Well I think that yeah that’s more (referred to college’s name)’s department. 
00:10:03 
Magnus: OK. 
00:10:04 
Victor: No worries. 
00:10:05 
Victor: And about the time horizon that your interest or focus on the green bonds do you think in the 
short term or in the long term that those are to increase? 
00:10:18 
Interviewee: So that we would buy more green bonds? 
00:10:20 
Victor: Yes, your appetite for green bonds or general interest. 
00:10:23 
Interviewee: We definitely have a big appetite for green bonds and there are not enough Green bonds 
out there currently at least not the ones that we find attractive in the market. So, again those being 
issued from the state. We’re talking to our national bank and eagerly awaiting that they probably end 
of this year or beginning of next year will issue green bonds. Those will be extremely attractive for us 
and also, we are in contact with the German authorities and are waiting for them to issue green bonds 
and again, back to the Dutch government, we tried to put in a bit that was much higher than what we 
actually got. We got quite a good share, but there were loads of investors that were looking to get into 
that buy. 
00:11:22 
Victor: OK. And in relation to the government green bonds you previously mentioned that it’s largely 
due to your risk appetite but is that also due to maybe a trust issue between you as an investor and 
governments slash corporates as an issuer or with all of the reporting that goes with the green bond. 



 Page 138 

00:11:42 
Interviewee: Yeah definitely. I mean we have made a green bond framework. You can find it on our 
website, and we use already now the taxonomy or the coming EU rules in that regard. So, we need a 
good reporting. We need to make sure that whatever project that the Green Bonds is going to facilitate 
that they are, you know put into work and so on. So, reporting is crucial for us and the coming EU 
guidelines in this area are crucial for us and already something we follow even though they are not 
final in place. 
00:12:31 
Magnus: And to your experience, has the transparency of the green bond market become better in 
the last few years? I mean the European Union taxonomy is hopefully going to add to the transparency 
but is it something you can feel when you are doing the analysis? 
00:12:46 
Interviewee: Well again I’ve been heading the ESG department for one and a half years, and so again 
[NAME COLLEAGUE] has been working in this area for over I think 15-20 years, so I believe she’ll be 
much better to answer that question. 
00:13:04 
Magnus: OK. Being head of ESG, when you look into green bond investments, is it something you do 
from the belief that you can have an impact on your overall climate-related portfolio risk? Maybe not 
by the specific bond investment but more as a sector - when you do green investments do you believe 
you can have an impact on your climate-related portfolio risk? 
00:13:34 
Interviewee: Yeah definitely. It helps to spread the risk. We don’t want to put all our eggs in one basket, 
so to speak. So, we try to be in various different areas and of course I mean funds, equity, private 
equity, but also as I mentioned infrastructure, we do also have a couple of microfinance funds, but we 
can’t count them into the 10 per cent. Because I mean they are obviously not green investments, but 
they do a lot of good. And then they do what’s called the SDGs. So that’s another area that we’re 
looking into even though we don’t have a fixed target on that one. So green bonds are of mutual ben-
efit for us. It spreads the risk. It can be used as how you say you see sales tools in the label for what 
we got. And so on. And we can also count in our 10 per cent got the target. 
00:14:35 
Victor: Okay. Maybe [NAME INTERVIEWEE] you could comment on the ESG analysis you do before 
investments? How is the relevance of external reviewers with their second party opinions in the mar-
ket? And of course, you touched upon the European taxonomy and their forthcoming green bond 
framework and maybe also use ESG scores provided by many different firms. Is that something you 
use in your investment decisions? 
00:15:06 
Interviewee: Definitely, and we’re very much in favour of the coming EU legislation. Both the taxonomy 
and the guidelines in this area. So we’re eagerly awaiting to get some good benchmarking and being 
able to compare various stakeholders which is right now quite difficult. And also to avoid the green-
washing so definitely yeah. 
00:15:35 
Magnus: And following up on the avoidance of greenwashing. Do you believe that the current green 
bond reporting measures impact in a satisfying way? 
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00:16:06 
Interviewee: No, I think actually we do get the info we want. But as I mentioned that the latest couple 
investments have been with the Dutch state, so I think that’s pretty much state of the art. And we 
might if we invest in something issued by a municipality or private firm or something, there might be 
some lacking. So again, back to common EU legislation would be of benefit to us and also other inves-
tors. 
00:16:40 
Victor: So, you’re looking forward to the coming EU standard to harmonize, and overall just bringing 
more transparency and making comparable easier between issuers? 
00:16:57 
Interviewee: Yes, I think the whole market is looking very much into that and you can say that the only 
drawback is that it’s European legislation and not like UN or UNPRI or some global standard. But the 
hope from our sides would be, and I also speak for many of our peers, is that, as there are no common 
rules elsewhere to be found, the EU legislation might be the common reporting framework in the fu-
ture also for global investors, at least that will be a push from the European investor’s side. 
00:17:45 
Victor: Right. I think we got all we needed. Do you have any final comments you would like to add? 
00:17:52 
Interviewee: No. I will be happy to see your report once it comes out, and just to know what your 
findings were. Is that possible? 
00:18:05 
Victor: Yeah absolutely. We’ll make sure to send that to you. 
00:18:09 
Interviewee: That’s great. 
00:18:09 
Interviewee: (Talks about possible persons of interest, that the interviewee kindly offered to introduce 
us to). 
00:18:44 
Magnus: That sounds very good. Great, thank you. 
00:18:46 
Interviewee: Alright, I’ll send you the names. 
00:18:50 
Victor: Thank you. 
00:18:51 
Magnus: Thank you for taking the time. 
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Appendix 8 - Interview C 

0:00:00 
Interviewee: Hi, I’m sorry that Skype didn’t exactly work. I hope it’s okay with you? 
0:00:11 
Magnus: That’s perfectly fine 
0:00:12 
Interviewee: It’s always a pleasure to be allowed to talk to someone who writes their dissertation. 
0:00:19 
Magnus: That’s great to hear. An initial question before we proceed, we are subject to transcribing the 
interviews, so is it okay that we record the conversation? It gets anonymized, but we of course need 
your approval for this. 
0:00:33 
Interviewee: That’s fine 
0:00:33 
Magnus: And one more preliminary question. Are you still in (firm name) we noticed on your LinkedIn 
that you have recently added a new position? 
0:00:47 
Interviewee: No, I’m not. I am in [FIRM NAME] as a commercial director where I started as of January. 
Here I have got (company sensitive) billion DKK for the green agenda from the government. But that’s 
right, in my prior position, I was Head of Sustainability in [FIRM NAME – Large Danish Bank]. 
0:01:06 
Magnus: All right, this is quite interesting. Our questions are maybe more related to your former posi-
tion, but inputs from your new position are more than welcome. 
0:01:17 
Interviewee: I know that market, so if you need something, we can frame it based on this. Interesting 
for you is that the government recently came out with the Green Future Fund where there were 25 
billion DKK which is exclusively for National initiatives. Here in [FIRM NAME], we got [FIRM SENSITIVE]-
billion of those, [PEER FIRM NAME] got allocated [X] billion DKK, and [PEER FIRM NAME] got allocated 
[X] billion. We now have to manage the capital and find out what initiatives are needed to reduce 
Denmark’s CO2 emissions by 70% towards 2030. So, it is the same things that I look into. For the pur-
pose, I work in close collaboration with [CEO OF LARGE DANISH INDUSTRIAL], and I work closely with 
PensionDanmark. I work closely with Finans Danmark, where all of the Danish banks, as well as the 
entire pension fund sector, are represented. So, it’s just to tell you that we’re working on these things. 
There are several ways to approach this (70% co2 reduction red.) with multiple products on the shelf 
where, amongst other things, green bonds are one of those. 
0:02:54 
Victor: Very interesting. We sent an initiative interview structure, but maybe we should skip the first 
questions. I do not assume that your firm is categorized as an asset management firm in the traditional 
sense and thereby are holding bond portfolios? 
0:03:17 
Interviewee: Not in my current firm. But in the bank that I was employed prior to this, we of course 
had, and with an emerging focus on ESG. I remember from your questions that you are familiar with 
the term ESG right? 
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0:03:34 
Victor: Correct, we are. 
0:03:34 
Interviewee: To speak about that – are you familiar with the European Action Plan on Sustainable Fi-
nance? 
0:03:58 
Magnus: Not in depth, we have looked into the part with the EU Green Bond Taxonomy. 
0:03:59 
Interviewee: Correct that is the first point in the Action Plan, and then there are various other points. 
Among other things, there is one section stating that you have to make benchmarks meaning that you 
can put green labels on your products – just like you know from biological groceries and body care etc. 
In a year, all financial institutions, well now COVID19 may have postponed this, we must remember 
that, but otherwise, it is intended that in one year all financial institutions on their investment site 
should ask their customers about their KYC-process. They need to go out and ask them "Dear customer, 
what do you want of E, S and G, respectively in your portfolio? When the whole EU goes out and asks 
about the assets that lie in, i.e. their free funds, private banking etc. - then you suddenly get a demand 
that you have not seen before, that is, you get an appetite on the market to go out and ask for these 
types of products - bonds and shares with an ESG rating driving an increase in the products on available 
on the shelves to meet the customers’ handed in response to when asked about their desired profile. 
This is the reason for the many green issues in Europe. In Asia, it is the S-factor (social red.) that drives 
the most issues. This is mainly because they have some different terms in relation to the conditions 
that people are employed in Asia compared to the wealthier parts of the world.  As a result, the supply 
price affected by demand becomes a little special at first because you do not have enough goods on 
the shelves. That is one of the elements I think you should think about that there will be a surplus of 
demand for ESG products.  
00:07:01 
Interviewee: Now, as I said, Corona may have changed a little on investors’ appetite for these factors. 
Where I work now we are under the Ministry of Industry, Business and Financial Affairs, and the es-
tablished climate partnerships are not changed even if they are put on hold, and there are still worked 
on new solutions. It is going to be one of the strength positions for Denmark, to go out and sell green 
technology. For instance, Grundfos issued a bond related to sustainable development goal #6 (water 
red.). They have changed their corporate strategy from being an industrial focusing on water-circula-
tion technology to now embracing all kind of water solutions. They have rebranded themselves in a 
more sustainable direction, and we will see many following the same behaviour pattern in the fore-
seeable future. Doing so will also translate to large corporations raising capital through green bond 
issues in a much bigger scale.  
00:08:49 
Victor: So I hear you say that the interest for green bonds is expected to increase rapidly the coming 
years? 
00:09:01 
Interviewee: Yes. And I will suggest you to focus on especially two countries in your analysis – Sweden 
and The Netherlands. They are the most developed within this field. Sweden had green issues account-
ing for 40% of their total issues in Q2 last year. For comparison, the green issues amounted to 7-8% 
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last year in Denmark. Sweden and The Netherlands have a completely different tradition with green 
bonds, and they have cracked the code differently than Denmark. What we are about to see in Den-
mark looking at the Taxonomy is, that if you are a mortgage credit institution, and in your portfolio has 
both energy class A and B (defined in the Taxonomy red.) then a bank like for example, Danske Bank, 
Jyske Bank, or Nordea will package their holdings of the different energy classes and divest.  
00:10:28 
Victor: So they are going to bundle their holdings of different asset into bonds with different energy 
classes?  
00:10:32 
Interviewee: Exactly that. Because the danger that lures is the in fear of greenwashing, so there is a 
high awareness not to put some assets under a green label where they do not belong.  
00:10:50 
Magnus: Measurement is a known problem in sustainable finance. With your experience, do you be-
lieve that the Taxonomy will create a more transparent market, or do you believe that it will still be a 
massive challenge for say – the next five years? 
00:10:58 
Interviewee: I believe that it will continue to be a substantial challenge. What happens now, is that all 
the pension funds have created their own taxonomies which they were rather quick to work out. Many 
of these also have engaged with sustainable bonds in one form or another. So now when the EU-
Taxonomy is rolled out, but it has only addressed the E (Environment), it is not done in relation to S 
and G (Social and Governance), and it will take some years until completion. As an investor, you need 
to be aware of this.  For instance, when you are in the position of being an investor or in Investor 
Relations, as I have been, then you need to fill out forms from different agencies, e.g. Sustainalytics, 
MSCI etc. They send you some forms for completion, and then an ESG-rating is assigned from the in-
formation filled in the forms. This ESG-rating will soon gain as much importance to investors as the 
usual credit ratings assigned by S&P, Moody’s and so on. The traditional rating agencies are also start-
ing to enter the market for ESG-ratings. In two to three years, these ESG-rating institutions need to be 
FSA approved. 
00:12:39 
Magnus: You say that the investors are filling out these forms, aren’t their problems with asymmetric 
information in this procedure? 
00:13:04 
Interviewee: Not entirely, because the rating agencies do not have sufficient knowledge of the local 
conditions. Take, for example, Danish unions or the Danish mortgage credit market – Denmark are 
categorized as sub-prime by these agencies (mutual laughing red.) it could be these things that we 
discussed with the agencies.  
Victor: So, if you do not have sufficient local knowledge, these forms can be very abstract?  
00:13:28 
Interviewee: Totally, resulting in bad quality of the ratings. However, the knowledge accumulation in 
the databases of which the investors buy access to are improving the quality of the ratings. So, the 
numbers that my co-workers were filling into the forms, which are incredibly inclusive and very time 
consuming, these numbers are put into a machine and spit out an ESG-rating. Today this rating is not 
adequate, but it will change in the foreseeable future.   
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00:14:54 
Victor: Right, we are also familiar with research stating exactly that the current ESG-scores fluctuates 
widely depending on which agency has assigned the rating.  
00:15:04 
Interviewee: Totally, and it is so "smart" that some agencies are rating with letters and others with 
numbers. It’s apples and pears, and it creates confusion in the market, and that’s just a fact. But what 
is happening is, that investors are starting to take notice of and consider the ESG-ratings when analyz-
ing cash-flows.  
00:16:01 
Victor: So you are counting on ESG-ratings mowing towards being more substantial and useful in part 
of investment analysis comparable to credit ratings? 
00:16:15 
Interviewee: Undoubtedly. We will also experience that some of the ESG-rating agencies existing today 
will disappear when supervision authorities emerge. 
00:16:35 
Victor: So you believe that the supervisory authority is driving the transparency, or is it up to the indi-
vidual rating agencies to develop transparency caused by being subject to supervision? 
00:16:43 
Interviewee: I believe that the supervision authorities will drive transparency by imposing require-
ments. In Denmark, the financial sector collaborated in approaching the rating agencies. Competitors 
within the industry were facing similar challenges having the rating agencies not understanding the 
local business conditions. Denmark has one of the most flexible labour markets in the world and some 
of the most stable mortgages, so we do not deserve a bad rating based on factors related these two 
specific factors as was the case. So sector-wise we went to negotiate, and when this happens in col-
laboration the National Bank and the Danish Financial Supervisory Authority a clear case is made.  
Magnus: So it will become more common to see these collaborations across governmental and non-
governmental organizations in pursuance of the common goal to improve ESG-ratings? 
00:17:45 
Interviewee: Yes, it is something that I could imagine because it is a common interest. Everyone wants 
this agenda and can see it is the future. Therefore, the fear of greenwashing is immense – it can ruin 
everything.  
00:17:53 
Magnus: It is quite positive to hear that you are so convinced about the ESG-ratings improving in qual-
ity within the foreseeable future. 
00:18:07 
Interviewee: Yes, and your generation is also driving this by naturally demanding these things. This 
demand is becoming more present – what is it really that individuals want in their pension saving port-
folios. 
00:18:57 
Victor: Do you believe that investors and or private individuals with their pension savings are prepared 
to compromise slightly on financial returns to obtain environmental impact? 
00:19:02 
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Interviewee: I will reverse the question. I find it difficult to understand that you would compromise on 
financial returns. I believe that you will have better returns. If you place your money in a business that 
in three years is not able to sell its products because it has not adopted a sustainable strategy. 
00:19:31 
Magnus: So you consider stranded assets a large risk factor?  
00:19:37 
Interviewee: Yes, the question is how much the carbon footprint is improved. If you are a plastic pro-
ducing business, you need to improve on the sustainability in the production. Where you see an impact 
has enormous value and will be rewarded. Take a look at the Eu Action Plan: in three years, there will 
be cost-saving on green assets in the portfolio both on the lending and investment side. Opposite there 
will be a capital penalty and you need to increase your capital buffer if holding non-green assets. It is 
a very clever move from the EU; it will create a natural movement in the financial markets. 
00:20:18 
Magnus: For sure. You said that you do not necessarily give a call on financial returns, and especially 
when being a long-term investor like pension funds and insurance companies. But how about asset 
management firms who have the incentive to be more short-sighted, are they to be feared to have 
less willingness to buy into the environmental impact? Or do you believe that being financially re-
warded as per the EU Action Plan is enough to change their behaviour?  
00:22:03 
Interviewee: I do not doubt this. Look at PensionDanmark, PFA, Danica and all the services they offer. 
They are all either infrastructure or green projects. 
00:22:26 
Victor: In your former position in (Large Bank in Denmark), could you feel an increased interest from 
the investor side to get hold on green assets? Did you, for instance, set up some green bond funds or 
similar? 
00:22:36 
Interviewee: It was quite premature. Where I could feel it the most, was that international investors 
started to be less interested in investing in the bank that I was hired due to factors like not having 
enough diversity in the board etc. 
00:23:05 
Magnus: It is quite interesting. In relation to what you mentioned earlier about Social being the most 
important factor in Asia,  it really is all of the palate of the SDGs that is being addressed according to 
where it is most applicable. Is it possible to say more about geography? We’ve talked about Europe 
and Asia, what about the US? 
00:23:23 
Interviewee: They are also issuing green bonds in the US, but this is mainly driven by demand. The 
current President (Donald Trump red.) is more or less working against the green transition. If you have 
access to data, you will also be able to see that the issuance in the US has increased rapidly. 
00:24:13 
Magnus: Yes. We are, amongst others, also looking into geographical differences in the data that we 
are analyzing.  
  
00:24:29 
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Interviewee: What you should consider is also, that by the last UN general assembly held in September 
last year, where sustainability was the most dominant agenda. Then the Danish pension sector was 
announcing that they are committing 350 billion DKK to green investments. You need to be aware that 
the majority of these funds will be invested in projects outside of Denmark – primarily in Asia and 
namely China. 
00:25:26 
Magnus: But you could argue that it is also where you would have the most additionality for your 
investments. China has been relying heavily on coal and has to turn that around, whereas in Denmark, 
you must expect society to go down the renewable path quite naturally.  
00:25:40 
Interviewee: Definitely. In my current position, 70% of my portfolio is allocated to wind, and we have 
pension funds, large utility corporations and others involved. We are investing in huge projects around 
the world, so sustainability is embedded in our direction.  
00:26:30 
Magnus: That’s great, do you have anything further, Victor? 
00:26:30 
Victor: No, I was just looking down on our questionnaire. I believe we more or less covered it. Do you 
have any comments you want to add?  
0:26:36 
Interviewee: (Talk about general suggestions for research material. red.) 
00:28:00 
Victor: Great, we make sure to send you a copy. Thank you for your time. 
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Appendix 9 - Interview D 

00:00:00 
Victor: Thank you for joining [name of interviewee]. If you could start by briefly introducing yourself 
with your title and what you do. 
00:00:06 
Interviewee: So, my name is (xxx) I’m head of ESG at [FIRM NAME]. That means that I’m heading our 
work on sustainable investments. I’ve been doing so for a little bit more than ten years. I’m heading 
our investment policy. I’m heading development off the investment policy and implementation of the 
investment policy across all of the [FIRM NAME] business. My everyday work, sort of when I’m not 
Corona crisis hit, my desk it is at our wealth management part of the business. 
00:00:47 
Victor: [A brief introduction to the interviewee’s firm and company sensitive information follows for 
approx. the next 10 minutes.] 
00:11:24 
Victor: Maybe you can speak to the investor point of view or asset management point of view. Can you 
put some words to what is your firm’s current holdings of Green bonds, just approximately? 
00:11:37 
Interviewee: Yeah, I don’t actually have the precise number. In our fossil-free portfolios, we do have 
some green bonds, but I have not actually got a complete overview. So, at the moment I actually don’t 
think we have that in Denmark at the moment. I don’t think there is a green bond fund as such. Bloom-
berg, Barclays and MSCI issued one of the more quality green bond indices. If you want to look that 
up, I think that’s pretty good. But at the moment there’s actually not a green bond fund as such avail-
able. We use green bonds in some of our investment grade portfolios. But I haven’t got the entire 
number for you. Sorry about that. 
00:12:46 
Interviewee: We haven’t got any precise goals as to invest this and that much in green bonds. We have 
the goal that we want to invest in line with the Paris Agreement, which is also giving me additional 
grey hairs. How do you actually measure that? You see the new Paris line, the indices from the Euro-
pean Union and it’s very difficult indeed to measure this, but we try our best. Where we will develop 
on this further, I cannot say anything at the moment but definitely what I hear from other investors is 
that there is definitely an interest in green bonds, a huge interest in fact. We also have, of course, the 
dilemma addressed. I think most investors look at the Green bonds from the perspective that they 
want to be sure that they actually have investments or that their bond investments actually means 
that they channel capital to green purpose. I think that’s the starting point and then the question of 
the premium is definitely also something that’s there. But to me from the discussions I’ve had so far, 
it seems like the goal of actually financing what needs to be done is really what’s driving it. If for in-
stance you have a large pension fund you could also argue, I haven’t seen it yet, but you could argue 
that it’s your fiduciary duty, naturally, to get the best returns. Actually, by looking at it more holistically 
by investing in the green transition, you actually support the value of the rest of your portfolios as well. 
I haven’t seen it out there. Maybe I should try and make the argument, I don’t know, but I think it’s 
definitely interesting. 
00:15:26 
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Magnus: Absolutely, e.g. insurance companies exposed to physical risks with climate change and long 
term investors like pension funds exposed to transition risks. It is quite an interesting topic, and it’s 
something were arguing ourselves should be driving demand for green bonds. And investing in line 
with the Paris Agreement being the de facto core driving the green bond demand. We look at approx-
imately a financing need of 90 trillion U.S. dollars. We believe that there is room for green bonds to 
keep doubling for years to come and hopefully become of importance. But as you said the measuring 
is quite a big problem. Maybe you can put some more words into what troubles your experience with 
the measurements and what you from an investor point of view would like to have improved the com-
ing years. 
00:16:39 
Interviewee: I’m actually involved in Finans Danmark they have a carbon footprint project, where we 
actually look at how to make carbon footprints for the members of Finans Danmark who are also the 
major issuers’ of mortgage bonds in Denmark, so really important. From there it’s really difficult to 
measure, just for the sake of an example, buildings are assigned energy marks, but we all know that 
these energy marks are something, but it’s far from reality, right? Then what do you measure? I think 
it’ll be fairer to maybe measure on the actual energy consumed. That would be more relevant and also 
a way forward. Another question is, do you measure the carbon on the bond’s loan to value or the 
building as a whole? If you only have financed 30 per cent of the building, would you then get 30 per 
cent of the carbon footprint of that building? That would make sense. I mean as you see it’s really 
difficult and I think that’s probably one of the strongest arguments for the green bonds. That is, instead 
of trying to calculate the correct number backwards, you approach it from the correct angle. You set 
forward the principles on how to use your proceeds, and you communicate that to investors. The in-
vestment might be on the secondary market, but all investors [both in the primary and secondary 
market] get the reporting on this and get a much sturdier framework. We’re all talking Corona crisis at 
the moment, but definitely a climate crisis coming up is of much greater importance than this. That’s 
my point of view - don’t quote me on that. I think it’s fairly obvious that it’s very important indeed [the 
climate crisis]. And also, from a financial term not only an environmental term. The more this becomes 
clear to investors, they actually also need to show action. So, the first investors in this [green bonds] 
they were sort of the front runners that really wanted to show "Yes, we mean this!". Definitely, if you 
hear from for instance PKA, one of the really early front runners, the big issue was that there was not 
enough issuance to actually meet the more financial KPI’s that they wanted to achieve from those 
bond investments. But as you said before, these facts are changing now because the issuance is so 
much larger than it used to be. It’s definitely also relevant for us as an asset manager, to bridge that 
gap between the issuer and the investor in order to actually show that this can be done. I think there 
is a huge interest from both the investors and issuers. It’s just about doing it. As I see it, that’s why 
there is probably a little bit of a limbo at the moment, especially with the new Green bond standard 
[from the European Union] which is great. While we are trying to get a grip of that, there’s a lot of 
people saying why we still see new issuance from other issuers [i.e. brown issuers] that only look at 
the green bond principles. And why only look at the Green bond principles? If you know that these 
issuers are lacking the green bond standards. So, we are in a little bit of a limbo at the moment, and 
I’m not quite happy about that. 
00:21:42 
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Victor: Speaking especially to the impact measurement and to the comparison between bonds and 
their individual impact, do you think the new EU proposed green bond standard could help sort of 
bring that together - making it a standardized framework for how you report and what measures to 
use? 
00:22:01 
Interviewee: It will make an immense difference. I mean for us as issuers [speaking to the mortgage 
bond side of firm] it’s a big problem when you’re issuing a 30-year bond. It’s quite an issue if you don’t 
know if it’s allowed to be a green bond for 30 years. The demands might be changing during that 
lifespan. But then again, I mean it needs to be that way because what’s worse is what we see with 
natural gas at the moment. Natural gas was considered green just five years ago. Now it’s not so green 
anymore. That’s just how it is. I think it’s very positive because we put it out there. We put it as it is. 
Then we also have another really important element that may have been overlooked a little; the issu-
ing company actually needs to recognize the Paris Agreement and have some kind of strategy on that. 
You initially had this oil company [that originally did not recognize the Paris Agreement], I won’t men-
tion which one it is, but this oil company now actually recognized the Paris Agreement. You could have 
an issuer contemplating a bond issue where they only looked at how to make investments in oil plat-
forms that would reduce the energy consumed by making oil. I think there are too many investors that 
would recognize it as a green bond due to the recognition of the energy efficiency in it, but I really 
think it needs to be more substantial than that. 
00:24:09 
Interviewee: I think it’s a good idea to make some minimum requirements on the reporting side, but 
also on the kind of framework and the overall governance of the [green] issues. This is really important 
because otherwise it all looks very good and you have a huge rise in new issuance, but if it’s not real, 
then we have the issue [of greenwashing]. You also see that in the Bloomberg [MSCI Green Bond] Index 
where you see a lot of issues that’s actually been removed from the index because they’re not report-
ing correctly. So, I think we really need this to be sturdy - we need this to be trustworthy, and for that, 
I think the green bond standard [as proposed by the EU] is a great starting point. 
00:25:05 
Victor: Both in the short term defined as up to 12 months and long term +12 months and beyond. Do 
you think your firm’s interest in green bonds are going to increase? 
00:25:18 
Interviewee: Well, it is increasing from day to day, definitely. Also, the interest from investors is in-
creasing from day today. People are talking about green bonds, but the interesting part is actually what 
part are they are going to play in our pension savings. The major product that we are selling is balanced 
portfolios and what role are they going to play in this relation. Is it going to be kind of the frosting on 
the cake or what role are green bonds going to play? More and more investors are looking for ways to 
add sustainability to their investment portfolios. 
00:26:30 
Interviewee: Of course we need the green bonds as part of that as well. We see a huge trend actually, 
and it’s not only retail investors but also institutional investors, but they also led the way. But now we 
see huge increased interest from all different segments into this [green bonds]. The interesting part is 
what part green bonds are they going to play in this. I think they’re going to play a really important 
part. Of course, it’s not enough. One of the issues we previously discussed was the new EU eco-label. 
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The big issue there is that there’s not [currently] enough outstanding green bonds [for us as an asset 
manager] to actually construct our own balanced portfolio that consists of solely green bonds. There’s 
simply not enough. You can’t get the diversity in the portfolio that you need. There are some definitely 
some issues there, so it’s not that easy to simply do it. I think it [green bonds] would be very natural if 
you have a sustainable, balanced product to have green bonds play a role in that. 
00:27:49 
Magnus: Following up on this, do you also experience the demand for corporate green bonds to in-
crease or is it mainly with the sovereign green bonds? 
00:27:59 
Interviewee: Yes, I think it’s similarly going to be the corporate greens as well. They’re the ones that 
will really move this. Maybe it’s because I’ve worked too many years at [FIRM NAME], if you look at a 
big capital centre in [FIRM NAME] you would see that probably, just thinking out loud, 30 to 40 per 
cent of that would more or less qualify for a green bond if we had the necessary data. You could say 
that any of the natural capital centres in [FIRM NAME] really is a mirror of the Danish society, good 
and bad, but definitely there’s a lot of green in there. There’s a lot of brown in there as well, hopefully 
not too much. It’s financing mortgages right, so it’s not financing cars. In that sense, it’s always a little 
bit better. I noticed that the Belgian state and also the Dutch state had issued green bonds and the 
Danish government is also considering maybe issuing green bonds. I think it’s a very good instrument 
and I think actually it will be good. I see it more as the Danish Treasury giving a helping hand to the 
investor community that wants a green portfolio, and they can then also have a little bit of sovereign 
debt [green] to give some versatility to that portfolio. The interesting part though is actually the cor-
porate angle that’s a really interesting part. If you just look at the companies and the huge investments, 
they need to make before being in this green transition. I think that is where we actually have the need 
for additional finance. There’s a good match there. 
00:30:28 
Victor: To what extent would you say that you use ESG analysis as part of your investment decisions 
from the asset management point of view? 
00:30:39 
Interviewee: We’ve been working right from the beginning with ESG data, and now it’s improved quite 
a bit actually since we began in 2012 on a globally focused portfolio, as the first ones in Denmark, 
actually to use ESG as a part of the valuation process. And that’s been working very well for a number 
of years, and we’ve developed further on that. Our kind of flagship product called [PRODUCT NAME], 
and that’s actually been outperforming everything else. It’s kind of interesting and should be a 55% 
stock portfolio that’s actually doing incredibly well. Also, now since it’s fossil-free, in this crisis [refers 
to COVID-19 and plugging markets, especially oil prices nothing’s doing well, but it’s doing less worse. 
So, we use ESG as part of all of the actively managed funds that we have today. We [also] use ESG in 
two of our passive funds and in the index construction of the benchmark of those funds. Then we do 
more of the overall kind of responsible investments elements and use ESG as part of that. We also 
perform carbon footprint searches on the funds to search for the issues there might be. We’re using 
that across our universe, and definitely we will continue to improve on that as there are many limita-
tions of the carbon footprint. We keep searching for that kind of golden key to unlock the potential of 
actually having better returns with less risk. Of course, everybody is talking about risk. When we’re 
talking about ESG risk, I have my doubt and would maybe call it stupid risk, right? Because ESG risk is 
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actually risk where you do not get a return, you only get risk. I think that’s identifying that it’s very 
valuable for the returns but even more so also valuable for the customers [refers to private investors] 
where we work hard on actually being better at reporting to the clients. What difference do they [re-
fers to issuers] actually make? We know that they make a difference. To put numbers to it is really 
difficult, maybe it’ll be possible next year. 
00:33:42 
Victor: Do you have any specific measures you use in your analysis, could be Second Opinions or ESG 
scores? 
00:33:50 
Interviewee: Yes, since 2012, we’ve been using the MSCI research framework database and been de-
veloping further on that. We also use carbon footprints. We also use more and more broker side re-
lated data. And of course, data from the companies themselves. So, it’s a combination of data from 
the companies and data from MSCI ESG research put up in a more comprehensive way. In the actively 
managed funds, the dialogue with the company and understanding what the company is about and 
looking at the risk is especially important. That dialogue is also really important because we show them 
what we think as owners, as investors, what we think about specific issues. I think it’s important we’ve 
gone beyond that point [refers to basic ESG data analysis]. Going back just five years, you will see a lot 
of companies that were actually a little bit hesitant in working more systematic with sustainability 
because they feared that they might be misunderstood by the investors. That some investors might 
think it was too ‘tree-hugging’ or it would be too expensive and they wouldn’t be as efficient and com-
petitive as their competitors. That has changed now, finally, but I think it just shows you how important 
it is to actually have that dialogue between the investors and the companies, so that we actually know 
the intentions of one another. 
00:35:37 
Magnus: Following up on this, do you engage with the companies in which you invest post the invest-
ment? If yes, do you also do it for green bond issuers, or is it only with equity investments? 
00:35:53 
Interviewee: My colleague heading investment grade is continuously in dialogue with the issuers. I 
haven’t got the numbers, if he actually managed to talk to 100 per cent of the issuers but I would 
probably say he’s in continuous dialogue with 75 per cent of the issuers. He speaks with them three or 
four times a year at least, if not ten times. For a portfolio manager if it’s a brand-new issuer and he 
doesn’t know anything about the company, he will follow the investor calls and maybe have direct calls 
with the company and then follow up. For him [the portfolio manager] the post-investment call would 
always be OK. I [as a portfolio manager] would want something more if they [the issuer] come up with 
something new. 
00:37:19 
Magnus: What is he looking for? Would that be if there is any additionality brought from the invest-
ment? Are they increasing their reduction of fossil fuel consumption, etc.? Or what would be the de-
fining factor for a further investment in the company [issuer]? 
00:37:42 
Interviewee: It depends a little bit on the portfolio manager and also, of course, the product. But we’re 
definitely moving in that direction. If you have a medical company, for example, that is now looking 
into huge fines, that might increase the default risk. That has been kind of a controversial thing. Some 
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of the things that I am talking a lot with the portfolio managers about is actually the big utilities [big 
utility companies]. We know there’s a green transition going on [in that industry] and I don’t think it’s 
too late to transition. But if you look at some of the really big German ones [utility companies] they 
need to raise a huge amount of debt in order to make that transition. The big question is what about 
the investments they’ve made so far, which have been really crappy, looking at it from a long-term 
perspective. When will we actually reach the kind of inflexion point when it’s too late, and they will 
just accumulate more debt and not be able to repay that debt. That’s a very difficult question at the 
moment. We’re not there yet, and it’s a definitely very difficult question. You see it to some extent 
now [refers to COVID-19 and the capital markets] with a lot of the high yield indices that are really 
being hit by the low oil price. In that relation, I think it will move forward. This is a concern of mine 
when we’re looking into green bonds at the moment. People say that there’s less risk in green bonds 
[compared to otherwise conventional bonds], but we actually don’t know yet. If the green bonds are 
going to be issued by future-driven companies, that’s great, but with a big German utility, you could 
risk they suddenly decide "OK, now we’ve got it. We want to transition [to green]". But the business 
has changed, and they might have issued real green bonds, but they’re not going to make it. 
00:40:15 
Interviewee: Then some of that is definitely default risk in green bonds, even though they are green 
and they should help the green transition. These are some of the elements that we are discussing. I 
know a lot of other investors looking into this [as well] because it has been said many times, that 
there’s less risk in green bonds. We don’t know. 
00:40:43 
Victor: If we’re talking about pricing on green bonds. Do you think that your clients [investors] are 
willing to actually set apart a bit of the yield in exchange for having an impact by investing in a green 
bond compared to a conventional bond? 
00:41:05 
Interviewee: If you’re looking back I think there has been this kind of element and we’ve been discuss-
ing this very much as well. But I think when it goes mainstream [investing in green bonds] that it will 
be a different element. I haven’t got the answer, but looking back I think that element has been there, 
definitely. Then you have the question on the transparency in the use of proceeds. You get more trans-
parency with a green bond, what’s that worth? I think that could be worth something, let’s wait and 
see. Probably as the issuance of green bonds increases, it would be realistic that it would be more 
similar, but definitely you do. You do get more information; you do get more transparency that could 
be relevant for you [as an investor in decision making]. It could be relevant for your customers to know 
that their money is actually being channelled through to these [green] activities. 
00:42:37 
Victor: It’s all good. As long as we get the colour to the extent, you are able to provide. That’s all good. 
00:42:43 
Magnus: That’s right. It’d be optimistic to believe that you had all the answers. 
00:42:49 
Interviewee: I’m trying to. 
00:42:59 
Victor: Do you have any final comments or questions? 
00:44:51 
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Interviewee: No. It [the thesis] sounds really interesting. I really look forward to reading it. From my 
experience, many investors have really wondered about the premium [refers to recent evidence of 
negative pricing premium on green bonds compared to conventional bonds] and what it’s worth. Def-
initely some of the issuers have been looking into the premium as well and said; if we’re going to do 
this [issue a bond], we should and get a better price [by issuing a green bond]. 
00:45:33 
Interviewee: But I also think that a lot of these companies would really love to issue a green bond, just 
to say that they’ve issued a green bond. That enables some sort of goodwill and could also give a 
helping hand to the Investor Relations on the equity side to some extent as well. 
00:47:03 
Interviewee: I will move on. And please, if you have any follow up questions, do not hesitate to contact 
me. I look really forward to reading your thesis. It’s going to be really interesting. 
00:47:17 
Magnus: We’ll be sure to send it over to you. Thank you. 
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Appendix 10 - Interview E 

00:00:00 
Victor: Thank you for taking the time to join our interview. 
00:00:30 
Magnus: If you could start by introducing us to your firm’s current total holdings of green bonds, ap-
proximately. 
00:00:39 
Interviewee: Just repeat the question, sorry, the connection was a little bit bad. 
00:00:43 
Magnus: Yes. If you could please introduce us to your firm’s current total holdings of green bonds? 
00:00:53 
Interviewee: Yes. So, I mean, I don’t have it on top of my head, apologies, for the exact amount. But 
we have a small proportion of green and social bonds, a small proportion. In the greater scheme of 
things, this is relatively small because our philosophy is more that we would like to actually invest in 
the issuers, be it on the equity or bond side or fixed income side, and then talk with these companies, 
engaged with these companies to actually encourage them that they also improve on sustainability, 
ESG dimension. And we believe that, yes, green bonds, social bonds are one a one way of promoting 
that. But we believe it’s even more efficient to also participate in capital issuances where you have just 
mainstream bonds, but where you can then use your investor power, so to say, to engage with these 
companies and make sure that also some of the proceedings are maybe used for certain environmental 
projects. We also find it a little bit difficult to really follow through sometimes for which kind of projects 
some of the proceeds are used when you have green bonds. So, in that regard, this is basically reflect-
ing why we have a relatively small proportion of green bonds. This holds true for the other groups as 
well probably. If you’re interested in more details around that, you can also request from the Principles 
for Responsible Investing our transparency report. Where you basically find all the details in terms of 
our asset bases and how they relate to the different asset classes. And as you know, [NAME] has been 
the chairman of the drafting committee of the Principles for Responsible Investing. And this is effec-
tively the philosophy where we are also coming from. 
00:03:01 
Victor: Quite interesting. Can you maybe put some words towards if you have a certain preference in 
your fixed income portfolios for corporate, SSA or FIG bonds? 
00:03:14 
Interviewee: We do invest in corporates and non-financial corporations, but also in financial corpora-
tions. We also have some sovereign bonds and also some securitized assets. 
00:03:31 
Interviewee: The ESG sustainability integration spans across all of these different asset classes. And of 
course, I mean, this is always important to keep in mind when we talk about sustainability in the 
broader sense and how investors can integrate sustainability in the investment decision. It’s always 
important to keep in mind that different asset classes. OK, they’re all fixed income asset classes, but 
still there are different nuances and differences to the asset class, which makes it actually relevant for 
us as investors, but also for the fund managers more specifically, to really integrate ESG sustainability, 
in a form or in a way, that really reflects the fund managers investment philosophy and approach. 
Therefore, even though we have exposure to these different asset classes, we integrated across the 
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board the sustainability features. However, it is always done in a way that is consistent with the fund 
managers investment philosophy. 
00:04:39 
Magnus: You said that when you invest it doesn’t really matter if it’s a green bond or a conventional 
bond. It’s more how the company is approaching their way of increasing or bettering their ESG score 
in general. Is additionality a requirement for you when you invest in green bonds? 
00:05:10 
Interviewee: We as a house, as an investment house have the general policy or I mean, the general 
philosophy is effectively that our fund managers across the different asset classes, and be it on the 
public or private market side, can invest in all companies, except for companies that are operating in 
a certain area such as cluster munitions and anti-personnel landmines. Other than that, our fund man-
agers are allowed to invest in companies, for example, which have maybe a lower ESG score. This 
brings me back to our philosophy and let’s take the equity space or the fixed income space as an ex-
ample. Even if we were to invest in a company with a relatively low ESG score, our philosophy is that 
through our engagement practices, our stewardship practices, we would like to improve these ESG 
practices over time and thereby also benefit financially. This is effectively the philosophy we are com-
ing from, and this is happening. This integration is happening across the board for all the different 
investment teams and asset classes. When it comes then to really this impact or additionality, we have 
two more thematic oriented funds on public equities and also on the fixed income side. This is, for 
example, our SDG equity product and also our SDG high yield product, which are basically investment 
funds which are more thematically oriented towards sustainable development goals and investing in 
companies where these companies, through our engagement, can actually contribute to achieving 
these sustainable development goals. 
00:07:03 
Interviewee: And the second example is our (fund name), which also seeks to obtain a social-environ-
mental benefit through the investments in companies. And there is really this additionality feature 
really strongly embedded in the investment process. 
00:07:22 
Magnus: When you are engaging with your investment subjects, what happens if they do not comply 
with your demands or your wishes for the company to evolve? Do you exit the investment or what 
opportunities are there? 
00:07:40 
Interviewee: Yes. So, our thinking around that is that the divestment or exit strategy "walking the Wall 
Street walk" so to say, is really the last resort. Because what we have to consider is also the more 
general investment case. So, let me give you some kind of further background on that. First of all, we 
are trying to measure how companies are responding to our engagement efforts, of course. We are 
tracking whether the companies are basically moving towards our objectives. We specify objectives 
for every company that we want [COMPANY NAME] to achieve over the next three to four years. And 
we are tracking actually how these companies are also moving towards that goal, so to say. If you’re 
interested, you can also take a look at our website. Actually, there are some case studies on our web-
site where we explain and describe how the engagement actually moved forward or actually under 
certain circumstances how sometimes they are also not moving forward, because maybe the company 
doesn’t want to speak to us or the company, in general, doesn’t want to engage with investors. And 
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these kinds of situations can occur. Of course, when certain companies do not want to speak to inves-
tors, then it’s of course, more difficult to actually move the engagement forward, and this can happen 
also under certain circumstances. 
00:09:21 
Interviewee: And from the engagement side, we are really constructive engagers I always say. We are 
not these kinds of shareholder activists that you probably have read about in academic journals or 
articles. We are not really this type of activist fund which buys large chunks of shares and then tries to 
actually hijack the board and obtain board positions. We, more constructively, would like to actually 
engage with these companies. And part of this kind of constructive engagement is also a certain esca-
lation strategy, and you see this also on our website. 
00:09:58 
Interviewee: We sometimes also collaborate with other investors through, for example, the Principles 
for Responsible Investing. And sometimes we also speak at annual general shareholder meetings, just 
to actually get also our concerns out to the wider shareholder base and public. And these are certain 
kinds of escalation possibilities that we have. This is, I think, an important description of our engage-
ment philosophy. Also, because even if this escalation strategy is sometimes not successful, this is then 
usually a red signal for fund managers, I would say. Our engagement demands are mainly focused on 
the most material E, S and G factors, which are value drivers in our view, and which actually can con-
tribute to long term performance of companies. 
00:10:59 
Interviewee: And if companies over a longer period of time, maybe more than three or four years, do 
not really listen to our requests or are not really moving towards a more sustainable business behav-
iour, let’s put it like that. There might be situations where the fund manager, and I underline "that 
might" because this is not necessarily always the case, might use this information as a puzzle piece to 
update the investment. The investment case effectively. So, you have to imagine that if a fund manager 
and the hypothetical example, if there is a company where there is a really strong investment case and 
if the engagement efforts really are not making any progress. I encourage my fund managers because 
I’m leading the ESG integration activities, to take this information on board and see it as a risk factor 
basically. This is what most fund managers just see if companies are not responding to our multiple 
engagement efforts. Even if we escalated it through collaborative engagement or in annual share-
holder meetings. And if companies then still do not respond, I think this is then the certain risk factor 
or risk signal for fund managers that they should definitely be aware of. Under certain circumstances, 
this could lead to a change in the investment case. Maybe fund managers might not buy more into the 
company. They might sell etc. But this is at the end of the day- and this is our philosophy and - this is 
up to the fund manager. The fund manager should really make sense of the engagement information 
and then how far it impacts the next investment case. 
00:12:50 
Magnus: Following up on this, do you see green bonds or green equities, if you could say so as well, as 
less risky? I mean, it sounds like it, but just to put it very clear. Do you see green bonds less risky 
compared to conventional bonds? 
00:13:07 
Interviewee: I cannot really talk about green bonds, in all honesty. But if you allow me, I would maybe 
make it a little bit broader and talk about, let’s say, bonds or fixed income instruments, of companies 
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which have better ESG credentials. There we have done a lot of research, the credit team and myself. 
Where we have investigated how far sustainability factors and ESG quality’s influence the credit de-
fault swap spreads of particular issuers. They can quite clearly see in an econometric setting where 
you also control for other risk factors and credit ratings. That even after controlling for all these other 
effects that might drive the creditworthiness or affect the riskiness of companies. And then, of course, 
ultimately also the bonds that they issue, that even after controlling for these factors, we find that ESG 
considerations are still a meaningful pricing factor, in a sense that companies which have more sus-
tainable business practices in place, as measured by our own quantitative ESG score, those companies 
which have more sustainable business practices and better ESG credentials, tend to be on average less 
risky. So that’s what we usually find, and that also supports our investment belief more generally that 
either. There is definitely some kind of a positive contribution from good ESG practices. Either on the 
equity side, that you create more long term upside potential, because that’s what shareholders are 
mainly interested in, but also at the same time create certain downside protection by actually reducing 
the risk and which is in particular relevant, but not exclusively of course, for fixed income. This is defi-
nitely what we find, and bonds from companies which have generally speaking better ESG credentials 
tend to be on average less risky. We have done a lot of studies over the last three to four years where 
we really were able to update our initial study in such a way that we were able to show that this result 
actually persists over a longer period of time as well. Since I think you’re mainly interested in the fixed 
income space, it’s actually also really interesting to see that such a similar effect exists for sovereign 
bonds as well. If you’re interested in the details of the study, I can talk a little bit more about the 
findings and the implications. But both of these studies, the corporate ESG study and also the sovereign 
ESG study, are on our website and they might be a quite interesting read as well. 
00:16:20 
Magnus: We’ve read quite a few studies saying that the ESG credentials currently available on the 
market, e.g. from Sustainalytics etc. can vary a lot depending on the specific provider of such ESG 
scores. How does that relate to your own studies when you said that companies with great ESG cre-
dentials appear to be less risky? But then again, so many ESG scores are said to be quite useless (in-
comparable between each other red.) more or less. 
00:16:57 
Interviewee: I will take a step back and explain where we are coming from. And we have introduced, I 
think this now seven to eight years ago, our own proprietary ESG score. Which actually collects the 
different ESG information pieces from 10 different sources. So, this ESG sore is basically a composite 
score of different rating data providers, if you will. The goal was here to actually come up with a score 
that is also relevant and meaningful for our investment teams and reflect the investment philosophy 
of our investment teams. 
00:17:39 
Interviewee: This is what we have done ourselves and is, to a certain extent also because of the fact, 
as you rightly pointed out, there are a lot of differences between different rating providers sometimes. 
That makes it, of course, harder to assess a company’s true ESG or sustainability performance. In my 
personal view, I mean, I’m aware of all these studies that are now circulating in the academic space 
that there is a low correlation between different rating providers. 
00:18:15 
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Interviewee: If you pick certain case studies, you find significantly different results for some compa-
nies. For me personally, it’s actually a good thing that sometimes ratings differ a bit because you have 
to imagine we are actually not encouraging all fund managers to invest purely based on ESG ratings, 
be it from Sustainalytics or MSCI. Yes, we have subscriptions to them, and all of our fund managers 
have access to these tools and research reports. But I would never ask my fund managers to invest 
purely based on these scores. It’s really helpful sometimes to take another step back actually when 
you talk about ESG integration more generally. There’s always a very qualitative aspect to this as well. 
You cannot simply invest based on scores, from Sustainalytics or MSCI, because in my view, you cannot 
always quantify all ESG practices or companies regarding sustainability performance. It’s really im-
portant that you also shed light on it from a qualitative perspective on companies regarding the ESG 
practices. Be it through stewardship, be it on the investment side, through a more fundamental bot-
tom-up ESG research, which we are actually encouraging our fund managers to do. I regularly meet 
with the investment teams, and one example is effectively if a company has two really different ESG 
scores from two different rating providers, this is actually then triggering me to ask the question "OK, 
who is not right? Which ESG scores are really reflecting the performance?". This is then actually also 
incentivizing managers, fund managers, to also do a little bit more ESG research on some of these 
aspects to really find out what’s going on. In my view, these ESG scores and whether they are from 
MSCI, Sustainalytics or what have you, are a very useful starting point for us investors, because there’s 
so much information on ESG out there and ESG is such a quickly evolving space. Then it’s really a good 
starting point to start an assessment of a company regarding its ESG practices, but it’s also not the only 
way of doing it. I would say there’s always a qualitative aspect in the research aspect that you have to 
do as an investor. Because at the end of the day, ESG is exactly like any other fundamental performance 
figure. For example, you probably have to do a little bit more research in terms of how this figure came 
about, how certain profitability measures are calculated. And this is actually something that we inves-
tors have to do ourselves to form our own view of what are the key issues. This brings me to the last 
point. I think what we see increasingly it’s actually very helpful when we do our own fundamental ESG 
research, which focuses then on the financially most material ESG issues. What I mean by that is, of 
course, the research by Sustainalytics and MSCI tries to actually capture these different materiality’s 
of different factors. But I think it’s really important to also make sure that fund managers also focus 
on only the most important ESG issues that a company is really exposed to and which can drive a 
company’s performance or riskiness over a longer run. 
00:22:07 
Interviewee: Therefore, I think it’s really important to us that investors also try to give fund managers 
information be it through more specific tools, which measures certain ESG common tools of companies 
to make really better investment decisions. Which also will relate to better long-term performance. 
So, this kind of qualitative aspect of doing ESG research on top of these quantitative ESG scores is quite 
important and really focusing on materiality, financial materiality, is really key to make sure that the 
most important ESG factors are considered in the investment decision. 
00:22:50 
Victor: Speaking further towards the qualitative aspect. How much value or weight do you assign to 
the Green Bond Frameworks with the added transparency both regarding the use of proceeds and 
reporting on impact from the financing? 
00:23:10 
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Interviewee: Yes. So again, I cannot speak so much specifically about green bonds, apologies for that, 
because it’s really just a small fraction of our investment portfolio. But again, for them, the same idea 
applies that you have to imagine that our engagement is often also related to improving a company’s 
disclosure on certain practices. As part of that, you can also say that we are quite interested in seeing 
companies reporting more about their additionalities and also about the value they can create for 
society and the environment. This is where the impact measurement aspect really comes in, because 
we are really keen to also see that both companies which are issuing equity but also bonds to see that 
they are also able to report on these kinds of value of capital that they are generating, which go over 
and above just the financial returns. So, transparency in companies is quite key. Very generally, trans-
parency not only, of course, regarding sustainability features or impact, but also on other dimensions 
very, very clearly. But transparency and disclosure, good disclosure practices, are really, really key to 
investors, I think. 
00:24:39 
Victor: The transparency you’re promoting the issuers to do more of, is that at an overall company 
level or are you also trying to promote them actually reporting on the specific investment level? If you 
invest in a bond, you can track your investment and how much impact that is having specifically and 
not just on the overall company’s development. 
00:25:08 
Interviewee: Yes, you are totally right, there are two dimensions to it. First of all, of course, the first 
would be to see what the impact would be on the company, or kind of the impact that the company 
itself is generating. But in the second step, we would also like to measure, of course, and we are work-
ing on this at the moment, to actually also measure our impact through our investments and be able 
to measure and which kind of impact >our< investments have had on society and the environment. 
And again, seeing this in a very holistic context that you’re not only focusing on the financials, but also 
take a look and try to measure the impact of your investments, both on equity and fixed income, but 
also, as you can imagine, this is also very relevant for, for example, real estate projects or infrastructure 
projects where you can often directly measure or explicitly the additionality that you actually bring, by 
for example building a certain real estate facility or infrastructure project. 
00:26:23 
Magnus: To your own experience, has the ESG disclosure improved in general on the overall market 
for the past few years? 
00:26:40 
Interviewee: Generally, my view is it has improved, yes. But probably only for publicly listed corpora-
tions which issue and shares and bonds which are listed on stock exchanges. I think that the disclosure 
requirements on a lot of stock exchanges and markets have actually contributed to an improved dis-
closure. I think it looks a little bit different on the private side. We have a lot of small and medium-
sized enterprises which might not yet be captured by regulation. But we’ve seen in several markets 
that there are a lot of initiatives going on, by either stock exchanges and or legislators that are pushing 
more or better or improved disclosure practices, not only on ESG but more generally on more disclo-
sure. I think this is a kind of an example where we see that the investor community can work together 
with other stakeholders, such as legislators and stock exchanges, to improve how companies report 
and the ESG practices. This is why we consider that ESG integration should not only stop on the invest-
ment floor with our own investment teams, it’s also important that you go out as an investor, do public 
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policy engagement with legislators, with NGOs, with regulators, with other institutions to promote this 
wider concept of sustainable finance and ESG investing. And then specifically also engage with legisla-
tors and example stock exchanges to work towards a better or improved disclosure by companies that 
are either listed on exchanges or that we are invested in. This kind of dimension of really going out and 
talking, and also engaging in better regulation, if you will, even though this is a very difficult term, of 
course, but improved disclosure requirements that’s really key. 
00:29:17 
Victor: Right. Do you think maybe the proposed new EU taxonomy and their green bond standard and 
so on is going to have a significant impact on promoting transparency and overall ESG tracking? Also, 
in private companies, not just in public companies that are under a different set of regulations? 
00:29:44 
Interviewee: Yes, so the EU taxonomy and similar initiatives in other markets coupled with you may 
have heard about the Shareholder’s Rights Directive I, SRD II. I think for a lot of companies and inves-
tors, the kind of requirements to become more transparent will improve because of that. Yes, it is an 
important milestone that we achieve with the EU taxonomy, but I think we have to really consider this 
as just the first step. 
00:30:16 
Interviewee: We worked closely with key decision-makers and regulators, also in the European Union, 
and provided feedback on the taxonomy and the corresponding regulation, if you will. I think this is a 
very first step in terms of trying to harmonize and measure what really sustainable investment prod-
ucts look like. However, at the same time, I’m a little bit careful in terms of whether such a taxonomy 
will be able to capture all the different investment approaches and ESG investing approaches which 
are out there. Because in my view and from a sustainable investing point of view, there is not a one 
size fits all approach because a lot of investors have different perceptions about what ESG investing 
really means. And here I’m talking about in particular asset owners too, so all our clients, basically our 
customers. Because, of course, there’s a huge spectrum of different clients who have different invest-
ment values and beliefs. Some of which maybe do not want to invest in fossil fuel companies, but 
others do not want to invest in companies which are exposed to human rights violations, etc. This is 
actually also something that we have to always be mindful of for taxonomy in that regard as the first 
step. But we have to then also make sure that we also capture the nuances of ESG investing in a proper 
fashion and be able to also take those on board effectively. I believe that an ESG integration point of 
view, there’s not a one size fits all approach. It’s also really difficult, in my view, to measure the ESG 
performance of a particular investment fund and compare it to another, because all the investors have 
slightly different, and probably rightly so, slightly different ESG integration approaches. The taxonomy 
itself on a more specific company level together with the Shareholder’s Rights Directive II, even though 
it’s more about the shareholders rather than the companies, I think it will also lead to enhanced dis-
closure on the company level. Which will make it also a little bit easier for us to look through basically 
these companies when they have better disclosure practices. 
00:32:44 
Magnus: Following up on that, do you believe that with better ESG disclosure and so on, that the fi-
nancial industry as a whole can use this to actually reduce your own portfolio risk? Let’s say climate-
related portfolio risk by utilizing these ESG disclosures and engaging with your investment subjects? 
00:33:13 
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Interviewee: Yes, and this is also the belief that we have, which is also supported by the several studies 
that we have conducted. Not only on the fixed income side, but the companies are generally less risky 
when they have first of all, as I said before having better ESG practices, but also when they are suc-
cessfully engaged by us, for example, or other investors. So, we have a study on this on our website as 
well, where we have actually been able to prove through an independent research group that our 
engagement effort is conducted successfully and that these companies are then also less risky over 
the long run. I think this is really something that is important. One feature of this risk reduction is I 
think, quite clearly, improved disclosure. And there are plenty of studies in the accounting literature, 
and I’m sure you’re aware, which show that companies which are simply more transparent are, gen-
erally speaking, much less risky. They usually measure transparency on a wide variety of different in-
dicators, not only from the ESG perspective. I think from an ESG sustainability point of view the same 
argumentation can hold true as well. That companies which are a little bit more proactive, outspoken 
and also more transparent about ESG practices, tend to be less risky. This is quite important for us to 
understand and know, because at the end of the day if you just follow through on this argument that 
companies are less risky because of better disclosure because you were talking about fixed income, on 
the public bond side, issuers of bonds, which have been more transparent, might also be more able 
and easier for them to raise new capital at a lower cost of debt. They have to probably pay less interest, 
so there’s also this kind of financial business case for companies when they want to issue capital, that 
simply have to pay lower interest rates if they become more transparent, a little bit more outspoken 
about sustainability practices and I think that’s also an aspect that we should not forget. 
00:35:32 
Victor: Right. You mentioned in the beginning that green bonds only account for a very small portion 
of your overall investments. Is that because you think green bonds are maybe immature? Don’t you 
believe in them as an asset class or what’s your view on that? 
00:35:54 
Interviewee: I think it’s still a very young asset class, but the market is definitely growing, and we are 
continuously looking to also invest in those kinds of securities. So, it’s not very different. I would never 
say that we do not believe in that as an asset class. It is still a relatively young asset class, and our credit 
team is also looking at these kinds of securities. We do not, how should I say, exclude them from the 
investment universe. That’s definitely not the case. I think we are still in the early stages when it comes 
to green bonds and also understanding how they really can promote sustainability in the company. 
But this is definitely a growing asset class that is relevant for many investors, including us. I would 
never say that we do not believe in them as an asset class. 
00:36:52 
Victor: Right. OK. 
00:36:56 
Interviewee: I just want to mention, this is not only true for social or green bonds but also very specific, 
for example, in the fixed income space. And please do not forget that you have different nuances of 
fixed income investors as well. So, you’d have, for example, total return bond funds, and on the other 
hand, high yield funds, which invest only in high yield companies. I mean, yes, the asset class of social 
and green bonds are growing, but still relatively small. And then it’s also important to find an issuer 
and very important to find an issuer which has been actually issuing these green bonds, which fits then 
into either totally return bond funds or high yield funds. This is often also not so easy because they’re 
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different, I would say, subcategories of bonds that you can invest in. There’s not only one bond cate-
gory. It’s also been important to match it again, as I said before, to your investment philosophy and 
investment strategy. 
00:37:58 
Victor: Right. There’s also been a relatively new invention the past six months about ESG or sustaina-
bility linked bonds - regular bonds where the coupon might be linked to a certain ESG score or a certain 
impact number if you will. Do you think that’s a good way of promoting sustainable investments? To 
try and promote that agenda from a company side? 
00:38:30 
Interviewee: Yes, I think this will definitely help to incentivize companies to also live up to what they 
want to achieve on the ESG point of view because they basically stipulate these kinds of terms when 
they want to issue these kinds of linked securities. The only question that investors should ask is how 
embedded this kind of idea of impact and sustainability is. How embedded is this idea in the company’s 
culture and how does the organization, the company that issues the bond, make sure that the entire 
organization is also living up to these kinds of impact goals that these kinds of bonds stipulate? I think 
this is then the next step. The bonds actually will probably incentivize companies to follow through to 
achieve certain sustainable goals, sustainability goals they have specified. But then as the next step is, 
they’ll have to make sure to walk the talk as a company and make sure that the entire organization is 
also behind that. Otherwise, you sometimes might run into the danger of greenwashing or window 
dressing. When the entire organization or when the business model isn’t really also embedding this 
sustainability idea in a broader sense. 
00:39:57 
Magnus: Following up on this. Do you believe that by incorporating covenant’s into green bonds, stat-
ing that the overall performance of the company, e.g. the overall ESG performance needs to increase 
by certain percentage etc.? Would that be a good way to prevent the greenwashing? 
00:40:22 
Interviewee: Well, I see what you mean and that a lot of people are asking this question whether this 
could be an impact or outcome that we would strive for. Let’s say an improved score by 30 on ESG 
practices. But this brings me back to my initial point on scores. We are not after improving scores. We 
are after improving practices and behaviour. And I think these are two totally different pairs of shoes 
because a company can have good ESG practices in place and really good sustainability approaches in 
place, which are then not necessarily reflected in ESG scores all the time. So, therefore, it’s important 
that we move a little bit away from just the perception that our goal is to improve the ESG scores. I 
mean, this is a kind of a by-product. I think from improving corporate behaviour practices regarding 
sustainability and ESG. But we are not only after moving up the MSCI score of a particular company 
just to be able to see our own effect. There’s so much more in the ESG space that you cannot neces-
sarily measure by ESG practices or by ESG scores, excuse me. Therefore, it’s important to also keep in 
mind that we are always looking into this. You mentioned in the beginning, maybe this additionality or 
this kind of outcome of our engagement and our investments, that you not necessarily can always 
reflect in the score. That is, I think, our philosophy behind it. And as I said in the beginning, whether a 
company has a score of 75 or 80 is good to know. But effectively, this is not so meaningful information 
for a fund manager to make an investment decision because what’s the difference between 75 and 
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80. Is that a different meaningful amount? So, these kinds of questions we have to ask ourselves as 
investors. 
00:42:29 
Magnus: Do you have any final comments? I believe we’ve covered pretty much what we would like 
to ask you about. 
00:42:37 
Interviewee: Yes, I don’t know how useful this is, but I think talking very broadly about sustainable 
finance, and here I’m talking about equity, fixed income, real estate infrastructure, private equity, all 
the different classes that we are covering. I would just basically add as a kind of concluding remark, 
that it’s actually quite important that we as investors also realize that we have kind of a duty to become 
good owners of the companies that we invest in. This is the engagement stewardship dimension I was 
talking about earlier. You can always say you are integrating ESG practices or use information in the 
investment process. But one key aspect is always the engagement, the stewardship dimension becom-
ing good owners of the companies we are investing in. Talking with them, trying to help them to im-
prove and also thereby contribute to long term value, long term sustainable wealth generation, basi-
cally. I think this kind of engagement stewardship dimension across the different asset classes should 
be really mentioned more often. That’s why we put a lot of emphasis on the fact that we not only talk 
about ESG integration. For us, it’s really about ESG and engagement integration into investment pro-
cesses. This is basically a philosophy where we are more or less coming from. 
00:44:07 
Victor: Great, thank you so much for taking the time and providing all this insight. It’s been great for 
us. 
00:44:15 
Interviewee: No, don’t worry. Happy to help. Do you require any kind of more information or are you 
happy with having a look through our website? Let me know if you need any kind of further info. 
00:44:37 
Victor: [Rounding off interview] 
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Appendix 11 - Interview F 

00:00:00 
(Short introduction dialogue in Danish) 
00:01:00 
Magnus: So maybe you would like to start to introduce us to your firm’s current holdings of green 
bonds and perhaps how these are distributed between the SSA’s FIG’s and corporate bonds? 
00:01:15 
Interviewee: Yeah, I can’t actually recall the exact amount we’re having, but one of my colleagues can 
send you information on that. I think that predominantly we have SSA’s. So it’s high quality rather 
liquid green bonds we have in the portfolio. 
00:01:43 
Victor: OK. And maybe you can characterize what best defines your current level of interest in green 
bonds at your firm. 
00:01:52 
Interviewee: Yeah, you could say that in general, fixed income, the expected return on fixed income. 
These things are rather repressed du to predominantly the expansive monetary policy you’ve seen. So 
as such as a pension fund, it is really difficult to make money and pay pensions off holding bonds that 
yields close to zero or even negative in some cases. So, you could say that green bonds are predomi-
nantly a part of our treasury holdings. That means that we buy and they can be used as collateral in 
our derivative agreements, and they can be used as part of the liquidity buffer we need to have, or we 
can use them in repo transactions. 
00:02:49 
Magnus: Right. 
00:02:50 
Interviewee: And they are all issued out of a developed market. There is one from China, but otherwise 
they are issued out of developed markets. And you could say that issuing out of emerging markets is 
something we would like to do. But you could say we have a challenge there, for instance, if you look 
at China. There are lots of different frameworks. Even a framework that includes clean coal. So, yeah, 
that’s not an area where we have gone into so far. 
00:03:32 
Magnus: Following up - you commented on the low-interest level. But you also said that you predom-
inantly have holdings of SSA’s. Has the low-interest market increased your appetite for corporate green 
bonds? 
00:03:47 
Interviewee: No, because they have I mean, you could say we’re working it out. Maybe I should explain 
this because that goes into one of your questions as well. We’re actually working from an expected 
return risk framework. For every investment we make we look at the expected returns, minus costs, 
minus currency hedging. We have to hedge that goes for French as dollar bonds. And then we put that 
in relation to the risk charge each investment is getting. The risk charge is set by our risk department, 
and in that environment, you could say we could simply compare all our investments on a return risk 
basis. So you could say in general yields have gone down. That is the expected return has gone down. 
But the risk charge does remain the same. So for corporate bonds, for instance, we are looking into 
lower risk or return risk relationship. So because I mean, corporate risk is corporate risk, there is really 
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not any findings saying that there is less corporate risk because it is a green bond. I think there are too 
few green bonds on the corporate space to establish that yet as well. So unless we can sort of prove 
or feel certain about that, green bonds issued by corporates are less risky than traditional green firms, 
then we would treat them equally. I hope that makes sense. 
00:05:34 
Victor: Yeah, absolutely. Do you think maybe in the long term, maybe the current green bond market, 
as you also commented on, is a bit immature? Do you think in the long term, looking forward to maybe 
two years and beyond that potentially as the market for green bonds matures, you would become 
more interested in that space? 
00:05:56 
Interviewee: Obviously, it’s always nice when something matures and becomes very liquid, but we 
have to look at the returns as well. And for the foreseeable future, I think we are looking into very low 
rates. So that’s definitely something that would sort of, I think, capture our appetite on green bonds 
in developed markets. You know, there is a saying never fight the central bank, right. And the ECB are 
buying these bonds, at least in Europe. So, I mean, it’s a hopeless case, seeing from our perspective 
you never get there. 
00:06:32 
Victor: Right. OK. And how is your ESG analysis process in your investment decisions? If you use that 
aspect? 
00:06:44 
Interviewee: We definitely do, and it’s a very integrated aspect. We first, as I mentioned, we look at 
the expected return versus the risk. And if that’s something or it could satisfy other criteria, as also 
mentioned with regard to liquidity and the like. Then our ESG department looks at the underlying pro-
spectus with regard to the ESG component, the climate component, whatever it might be to sort of 
ensure that it is actually something we are looking for. You could say there’s a lot of talk about green-
washing. You have probably heard about that as well. And we’ve definitely seen our share of green-
washing and that’s why it’s very important for us that our ESG department is looking thoroughly into 
the bonds that we are buying? 
00:07:46 
Magnus: Following up on the risk-return analysis, which you say is central for your investment decision. 
To our experience looking at the current research, we find that green bonds experience green premi-
ums, meaning that they trade at slightly tighter spreads than conventional bonds. Is that affecting 
risk/return assessment or would you then incorporate the better ESG rating as a plus, and then let it 
kind of balance out? 
00:08:21 
Interviewee: We don’t do that yet. So you could say, and that’s true, that some bonds are trading 
lower. It depends because I mean, I think that was an issuance of RealKredit Danmark a Danish mort-
gage green bond, and they sort of said that they could sort of tighten the coupon with around five 
basis points. That’s basically nothing, right. But obviously, if it reduces the yield we are looking into to 
some extent, then it’s simply not for us. And there are different ways of looking into the green bond 
market. I know some of our peers in Europe just have a bucket, and should be buying ten billion euros 
or whatever of green bonds, and they buy regardless of the rate, but that’s not our approach. And 



 Page 165 

when you are in competition, with these guys that can be really big pension funds then, yeah, it’s 
difficult for us with our approach. 
00:09:32 
Victor: Right. OK. And maybe you can put some words towards the role of; again we’re back to green 
bonds, external reviewers and the different kind of green bond frameworks you have out there and 
various ESG scores by different providers. Do you think there is a sufficient overall transparency in the 
market currently? 
00:09:55 
Interviewee: No - that’s the short answer. It’s not like it’s not transparent, but there are lots of different 
frameworks. And that’s why we’ve chosen since 2014 to have our own framework simply to, first of 
all, to get a better understanding of the market and what we are buying, but also simply to ensure that 
we get the right portfolio. It’s not a very special framework. It’s very much inspired by the suggestion 
that we have seen all the draft we have seen from the EU. So we’re pretty close to them. But we do 
have our own have simply to ensure that we get a more should you say homogeneous portfolios and 
to protect us from greenwashing. 
00:10:57 
Magnus: And asking a little bit into to the greenwashing. How about post-investment? Do you believe 
that the reporting is sufficient in measuring impact? 
00:11:20 
Interviewee: It’s still relatively new for us, and the reporting and the verifying has increased during the 
last couple of years and what we’ve seen so far is actually good, very good looking. So, yes, I would say 
that at least the bonds we have bought, what they have been doing there they are doing very well. But 
again, we are in the space of the Dutch government the IB’s and the likes of the world. So, I mean, that 
they have the set up they have these institutions to ensure this. If one could wish for something, it 
would be that it was much easier accessible. It’s actually sometimes difficult to get hold of the reports. 
So it would be nice with a platform where these were uploaded so you could just get them. 
00:12:26 
Victor: Right. And do you think maybe in the long term that the new initiatives taken by the EU with 
your taxonomy and also being one standard could help promote that through legislation, like making 
sure that such reports after we are available? 
00:12:42 
Interviewee: It is not like the reports aren’t available; they can just be a bit difficult to get. For instance, 
I don’t think as a green bond holder you can sign up. I’m a bit unsure, but I don’t think you can sign up 
as holder of the annual report. But the reports we do get reports for all our holdings they’re actually 
very good. We have nothing to complain about there. So but otherwise, yes, we think that EU stand-
ards or frameworks is a big step forward, and are very much looking forward to that being imple-
mented. And hopefully that can set a sort of worldwide standard, so we don’t have to look at different 
frameworks that are almost different, but then not anyway. Confusion. Confusion. 
00:13:38 
Victor: Right. And you also said that you’re quite happy with the current report you’re receiving on 
your holdings. Do you think it’s also... let me say, easy enough to compare impact between invest-
ments, say investment X and Y and their impact reports are their measures easy enough to compare? 
00:13:58 
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Interviewee: You know, I do the numbers. In fact, that’s for the ESG-people to talk about. I reviewed 
them, and we can see the projects and the likes, whether from a climate perspective if that is easy, I 
believe you better speak to one of my colleges about that. 
00:14:27 
Victor: Right. OK. No worries. 
00:14:31 
Magnus: Well, thank you. I believe we’ve covered what we’ve presented already. Maybe you have 
some final comments? 
00:14:39 
All: (Finishing up the conversation and "goodbye") 
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