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Abstract


This thesis investigates green bonds and seeks to answer whether this financing tool is
 effective in funding the green energy transition. It is argued that decarbonising the energy
 sector is vital in the fight against climate change and the question of how to finance this
 transition is a global concern increasing in importance. The purpose of this study is to
 investigate the connection between the corporate debt market and the energy transition.


The focus is on corporate green bonds, whose proceeds finance climate-friendly energy
 projects. Conducting a natural experiment, this study analysed two areas related to energy
 green bonds, i.e., the bond pricing in the primary market and the post-issuance firm-level
 performances of energy bond issuers, and discuss the results against similar studies. The
 empirical predictions are tested on a unique data set of energy green bonds and firms.


To isolate the effect of the ”green” factor from the effect of a bond issuance, the average
 treatment effect of the treated (ATT) is measured by means of the differences-in-differences
 regressor. The results show that green bond do not achieve a lower cost of debt compared
 to comparable vanilla bond from the same issuer. However, green issuers improved their
 post-issuance environmental performance, i.e., lower CO2 emission to revenues and more
 renewable energy produced, but experienced a lost in equity ownership percentages of
 long-term and institutional investors.
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Chapter 1



Introduction



1.1 Introduction


This thesis pivots on the question of how the 1.5 degrees Paris Climate Goals can be
 achieved, and more importantly how transitioning to a globally sustainable economy is
 effectively funded. The study begins by introducing the context in which this challenge
 is situated and further singles out one sector that could turn out to be the solution to
 achieving this goal while simultaneously also being the biggest hindrance in achieving the
 goal; the energy sector. Additionally, three markets are brought into focus due to their
 importance in governing, leading and financing transitioning the energy sector. The study
 quickly turns its attention to greenhouse gas emissions as this is the most material factor
 in greening the energy sector. Accordingly, the bond market is identified as a potential
 financing tool, more specifically, the green bond. The factors that influence the green
 bond market in these three markets is then examined in the context of the energy sector
 of each market.


This thesis contributes to existing literature on corporate green bonds from a unique
 angle. Few studies have made use of the multidisciplinary approach adopted in this thesis,
 providing more in depth coverage of the studied topics. While literature investigating
 environmental impact of green bonds is increasingly common, the topic of investigating
 green bond effectiveness in the specific context of enabling a green energy transition is
 unique. Due to the multidisciplinary approach our study is able to contribute with data
 that balances qualitative findings and social factors, as well as quantitative analysis and
 results. By using the EU, China and the USA as case studies, a wider array of underlying
 factors affecting the conclusion could be taken into account. Thus, by adopting a varied
 research approach this study presents a holistic account of green bond environmental
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The central objective of the thesis is to measure and eventually draw statistical (if sig-
 nificant) conclusions regarding the effectiveness of the corporate green bond market as a
 driver of the energy transition. In many fields, such as psychology and medicine, a causal
 effect is calculated by employing experiments. For instance, a medical trial of a new drug
 consists in a randomized controlled experiment where some patients receive the actual
 drug, while the rest takes an ineffective substitute (a “placebo” equivalent). Eventually,
 the drug is authorized in case there is convincing statistical evidence that the drug does
 not produce side effects and it cures the targeted disease. Similarly, our thesis wants
 to find statistical evidence that corporate green bonds are efficacious means to improve
 the energy transition and we thus employ such a methodology. However, this thesis also
 incorporates a more interpretivist approach to answering this question.


The context of our study is a non-experimental setting or quasi-experiment. The random-
 ization of the study derives from the variations in individual circumstances, that makes it
 appear “as if” the treatment is randomly assigned. Fortunately, the statistical insights and
 method of randomized controlled experiments can carry over to quasi-experiment (Stock


& Watson, 2012). The usage of the quasi-experiment implies a main issue: how can we
 be sure that the control group is a valid and reliable term of comparison for the treated
 group? Often, quasi-experiments rely on a matching method that matches two individ-
 uals by forming a pair whose individuals have minimal differences between themselves
 (Strumpf, Harper, & Kaufman, 2017).


Basing our research method on natural experiments and the matching method, we can
 investigate whether green bonds are effective tools to promote the green energy transition.


To answer the main research question, we delimit our analysis to the pricing of green
bonds in the primary market as well as the post-issuance performance of energy firms
that are green bond issuers. The primary quantitative analysis was complemented with
a range of semi-structured interviews with asset managers, investment advisors, policy
makers, diplomats and multinational/supranational development bank advisors. The dis-
cussions with these industry experts represent highly valuable insights that helped guide
our investigation as well as shedding light on our main research question.
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1.1.1 Delimitation


This thesis exclusively covers corporate bonds, focusing on green corporate bonds of pub-
 licly listed issuers in the global energy sector. As this paper investigates corporate strategy
 and motivations for issuing green bonds, it would not make sense to investigate green bonds
 issued by supranational, multinational development bank, government backed or sovereign
 entities. The main reason for picking corporate bonds is due to their straightforward and
 relatively identifiable effect on the green energy transition. However, this decision was also
 made on the back of significant challenges we faced in gathering suitable data on green
 bonds issued by these entities. Public entity corporate green bonds however, provide rich
 sources of information and data particularly suited for our quantitative analysis.


The choice of delimiting the thesis further to investigate green bond effectiveness in terms
 of enabling a green energy transition is motivated both by interest in the subject matter as
 well as believing in the potential value the study could contribute. A thorough explanation
 of why green bonds were chosen over other sustainability or target-linked bonds were
 chosen is provided later in the paper. Choosing to focus on three markets instead of
 the global green bond market has numerous reasons. Firstly, due to limited space we
 are unable to provide a global overview, while focusing on every market would weaken
 the conclusions of the paper considerably. Secondly, these markets are the top issuers in
 green bonds, as well as being market leaders each in their own right. Lastly, these three
 markets also happen to be top greenhouse gas emitters, and thus this choice seemed to be
 most logical as well as providing coherence in both qualitative and quantitative data and
 discussion.


1.1.2 Research Question


As a result of our delimitation and the context described in the introduction this thesis
 poses the research question: ”Are green bonds an effective tool in enabling the green energy
 transition?”
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Green Bond Market Overview



2.1 Fundamentals of Sustainable Finance


Sustainable finance covers a range of different financing tools that can further the green
 energy transition. Sustainable finance can be defined as “the process of taking environ-
 mental, social and governance (ESG) considerations into account when making investment
 decisions in the financial sector, leading to more long-term investments in sustainable eco-
 nomic activities and projects.” (EC, 2021c). This section will focus on the environmental
 aspect in sustainable financing, specifically green bonds. However, other financing tools
 will also be introduced as long as they consider environmental considerations such as
 climate change mitigation and adaptation, pollution prevention or the environment in a
 general sense.


To begin introducing a range of financing tools that fight for climate action alongside
 green bonds, Socially Responsible Investing (SRI) and Green Finance will be introduced
 first. SRI is a hugely influential tool in driving sustainability, and to a lesser extent decar-
 bonisation. The approach to investing integrates ESG criteria into investment and finan-
 cial management decisions in a systematic and traceable manner (BNP Paribas, 2018).


One of the most recent estimates finds that alongside consistent growth in SRI globally,
 an estimated$23 trillion of assets were managed using responsible investment strategies
 (SRI-Research, 2021). Thus, the SRI approach entails portfolio managers to consider ESG
 criteria when selecting investments and asset values (BNP Paribas, 2018). Examples of
 SRI products are sustainability-linked bonds, green or social bonds, green or social loans,
 ESG funds, ETFs, and Mutual Funds.


In its essence, SRI goes against the Friedman doctrine, or shareholder theory of business
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ethics, that states a firm’s sole responsibility is to its shareholders thereby ignoring any
 notion of responsibility coming from the side of the business (Friedman, 1970). SRI has
 sprung up from such authors as Hamilton and Statman (1993) in their article “Doing Well
 while Doing Good? The Investment Performance of Socially Responsible Mutual Funds”


which claims financial products do better if they avoid sin stocks such as alcohol, tobacco,
 weapons and in extension, heavy polluters crippling climate action (Hamilton, 1993).


Green Finance


As opposed to the comparatively comprehensive SRI, green finance combines all financial
 transactions that favour climate action, the energy transition, and fighting climate change.


The green finance approach differs from SRI in that it does not focus on ESG but rather
 aims to decarbonise investor portfolios by financing companies with a mitigating, low or
 positive environmental impact. Notably one of its main components and financial tools is
 green bonds purposely issued to finance ecological projects and initiatives (BNP Paribas,
 2018). Green finance tools and products include green bonds, green loans, green develop-
 ment funds, green insurance, markets for pollution control and international cooperation
 (Center on Global Energy Policy, 2021).


The following section will briefly elaborate on why green bonds have been chosen as our
 focus area in this thesis. While the green finance market reached 1.002 trillion in cumula-
 tive issuance since its inception in 2007, with green loans accounting for $28.9bn (Jones,
 2020). Green loans, while they commit funds to climate and environmental projects, are
 issued by banks who commonly have lower risk tolerances thus making this a less attrac-
 tive method of raising capital for energy sector players investing in green infrastructure
 projects. This especially holds true for fossil fuel energy players as funds from a green
 loan can be tied to ESG performance of the company in determining the interest rate
 of the loan (Sustainalytics, 2019). Besides, after the publication of the Sustainability-
 Linked Loan Principles by ICMA in 2019, the global sustainability-linked loan market has
 leapfrogged past green loan levels (Nordea, 2020). This indicates to us that narrow focus
 on green should be adopted, meaning we will not investigate sustainability loans either.


A further argument to focus on green rather than sustainable tools is our narrow focus
 on decarbonisation in the energy sector. In fact, use of proceeds from green bonds have
 channelled$381bn into energy (CBI, 2020). The remaining uses of proceeds are illustrated
 in figure 2.1 below.
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(13)Figure (2.1) Source: (CBI, 2020)


Later sections on specific energy industries will elaborate further on the aforementioned
 green financing methods to achieve a green energy transition.



2.2 An Overview of Green Bonds


In 2020, the size of the global stock market was $89.5tn, while the global bond market
was around $128.3tn (Ali, 2020) & (ICMA, 2020). Notably, the difference in size of
the stock market hints at the significance of bonds in terms of financing capacity alone
compared to other methods such as green investment funds. The bond market is comprised
of Sovereigns, Supranational, and Agencies (SSA) making up 68% of total bonds while
the remaining 32% are corporate bonds (ICMA, 2020). In 2020, green bond issuance
was $269.5bn, while in 2019 and 2018 was $266.5bn and $171.4bn, respectively. Growth
in green bond issuances has seen a constant upward trend for the past ten years at a
60% average annual growth rate since 2015. (Jones, 2021). While this thesis exclusively
investigates corporate green bonds, a complete overview of issuer types is illustrated below
in figure 2.2.



(14)Copenhagen Business School Master Thesis 15 Sept 2021


Figure (2.2) Source: (VanEck, 2020).


The Emergence of Green Bonds


To answer why green bonds are a key tool in enabling a green energy transition, it is useful
 to explain inherent qualities of this financial instrument, the reasons for their emergence,
 and what the raised capital is put towards. As this thesis exclusively looks at the energy
 sector, the following sections will focus on the effectiveness of green bonds with this sector
 in mind. This in turn requires us to explore the meaning of “green” when taking differing
 markets or regional energy mix’s into account in later sections. This overview of the sus-
 tainable bond market will serve to justify the choice to examine green bonds as opposed to
 other targeted-linked bonds as well as choosing only three markets to focus the qualitative
 analysis on; the EU (28), China and USA.


Broadly green bonds can be defined as a debt instrument issued in order to fund a project
 resulting in positive climate or environmental impact. An additional characteristic is
 that use of proceeds from such bonds are to be directed towards green projects while the
 bonds are backed by an issuers entire balance sheet. Green bonds first appeared on the
 market after the EIB issued a Climate Awareness Bond in 2007 which was listed on the
 Luxembourg Stock Exchange (LSE, 2021). The term ‘green bond’ was also adopted by
 the World Bank and, since then the popularity and market size of green bonds has grown
 dramatically along with interest in many other types of climate-focused assets. This lead
 to an acknowledgement of debt and fixed income instruments as vital tools to finance the
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(15)transition to a low-carbon economy. Consequently, green bonds have grown substantially
 in importance since (BNEF, 2015).


As this paper focuses on green bonds, this short section serves to justify our choice of
 doing so. In the same family as green bonds are sustainability-linked and social bonds,
 these began to appear in 2014 and have since grown considerably in market size. The
 growth progress of these three products is illustrated below based on Bloomberg and SEB
 data from October 2018.


Figure (2.3) Source: (SEB, 2021).


It is clear that green bonds, marked in green, are the most dominant in terms of market
share and growth, indicating its relative importance in raising capital and channelling
financing towards sustainable activities, especially climate-related activities. Undoubtedly
sustainability bonds may have somewhat of an effect in financing a green energy transition,
however, by very definition social bonds and sustainability bonds do not focus on this
endeavour specifically. As illustrated in figure 2.4 below, by the end of 2020 green bonds
still dominated the market and therefore we view green bonds as having highest potential
in financing a green energy transition out of the bonds covered. We therefore justify
focusing on green-labelled bonds due to our research focus on climate impact mitigation
and adaptation, and in extension green finance in the energy sector.
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Figure (2.4) Source: (CBI, 2021d)



2.3 Key Green Bond Markets


This section will briefly outline key green bond markets and further narrow our research
 focus for later discussions. The global green bond market lies at a cumulative issuance of
 green debt of$1.1 trillion, with 1428 issuers, 7716 instruments, issued by 71 countries in
 42 currencies. In order to gain the bigger picture this thesis focuses its discussion on three
 markets with the highest CO2 emissions, representing the significant markets in terms
 of an urgent energy transition to avoid climate warming; EU (28), China, and USA. We
 consider 2020 as an anomaly in terms of global emissions data, and thus choose to use
 2019 data since instead as data from 2021 is not yet available. In fact, 2021 data from
 IEA indicates that global CO2 emissions may rebound 5% from 2020, again approach
 peaks reached in 2018-19 (IEA, 2021d). In 2019, China emitted 10.17 billion tonnes in
 CO2, with the USA and EU (28) emitting 5.28 billion tonnes and 3.29 billion tonnes,
 respectively (Ourworldindata, 2021). Besides, we bolster our argument for picking these
 three markets as our research focus based the three currencies most often seen in green
 bond issuances; EUR, USD, and CNY. An overview of cumulative issuance divided in
 currency is illustrated in figure 2.5.
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(17)Figure (2.5) Source: (CBI, 2021b)


EU (28)


Climate change is affecting the EU several ways depending on geographical location, with
 Southern Europe is experiencing heat waves and droughts while Northern Europe is becom-
 ing more and more prone to flooding. The EU considers climate change and environmental
 degradation an existential threat (EC, 2021b). According to the IEA around 38.5% of CO2
 emissions in 2018 originated from electricity and heat generation together with other en-
 ergy industries, making it the biggest emitter after the transport sector, which accounted
 for around 29% of emissions (IEA, 2021a). The cumulative issuance of green bonds of the
 EU is$444.8 billion with$261.7bn having been issued in the last two years alone (ending
 2020.12.31). 2020 saw an increase of 28.6% in green bond issuance compared to the 2019
 (CBI, 2021a). An overview of the five key issuing Member States is illustrated below.


Figure (2.6) Source: (CBI, 2021d).


China


With China being the largest emitter of CO2 in the world, the country is significantly
strained by climate change in terms of its effects on the economy, society and the envi-
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ronment. This is largely due to its energy infrastructure which is heavily centred around
 fossil fuels such as coal (China, 2019). Ever since the 2013 ‘airpocalypse’ that resulted
 in numerous Chinese cities including its capital Beijing being drowned in clouds of smog
 that were so toxic they exceeded maximum measurement levels, the government has been
 waging war against its environmental crisis. Pollution control became known as one of
 three tough battles to be won before the year 2020, with poverty and financial risk being
 the other two. Between 2018 and 2020 some coal mines were shut down while new coal-
 fired power plants near highly developed areas have been prohibited (J. L. Shapiro, 2020).


Viewing China through the myopic lens of Paris Agreement goals, it is the country in the
 world that must decarbonise its energy sector with the most vigour and determination.


China is responsible for most of the CO2 emissions seen today by far, with 54.% released
 from electricity and heat generation together with other energy industries and 27.9% from
 industry (IEA, 2021b). The cumulative issuance of green bonds of China is$129.6 billion
 with$53.8bn having been issued in the last two years alone. 2020 saw a decrease of 28.7%


in the issuance of green bonds compared to 2019 (CBI, 2021a). While a slowdown in green
 bond issuance in China is worrying, particularly due to its energy sector infrastructure
 being most urgently in need of decarbonisation globally. The issue of urgency is framed
 in the context of achieving Paris climate agreements, however, if we take a look at the
 illustration below showing cumulative CO2 emissions it could be argued that the EU and
 the USA should feel more urgency than China to achieve a green energy transition as soon
 as possible.
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(19)Figure (2.7) Source: (Ourworldindata., 2020).


While the topic of common but differentiated responsibilities (CBDR) is not the focus of
 this paper, figure 2.7 above shows that the USA is responsible for 25%, the EU 22% and
 China 12.7% of cumulative CO2 emissions. CBDR is a principle which was formalised in
 international environmental law in 1992, establishing that all states have a responsibility
 to address climate change, yet not equally. The reason for this is that differences in
 economic development between states must be taken into account when taking climate
 action (Epstein, 2013). CBDR will be brought up in the discussion on shades of green to
 a small extent later.


USA


Climate change impacts the USA in a wide variety of ways, notably extreme weather such
as hurricanes and droughts that lead to severe wildfires (U. S. Global Change Research
Program, 2014). The new administration under President Joe Biden is providing an
impetus for change in the view of climate change. The U.S President Biden considers
climate change an existential threat not just to the environment but also national security
economic well-being and health. Notably, his ‘Clean Energy Revolution’ is closely tied to
the topic of this paper (Democrat National Committee, 2021). According to IEA data,
we deem a green energy transition is also urgently needed since 42.7% of CO2emissions in
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2018 resulted from electricity and heat generation together with other energy industries,
 while transport came in second at 35.8% of emissions (IEA, 2021c). The cumulative
 issuance of green bonds in the USA is $223.7 billion with $105bn issued in the last two
 years. 2020 saw a decrease in the issuance of green bonds of 1.53% compared to 2019
 (CBI, 2021a).


2.3.1 EU, China & the USA - Globalising Green Bonds


Compared to the first issuance of green bonds, green bonds as well as sustainability and
 social bonds have become far more standardised both in financial markets and in the
 eyes of society. One major driver towards standardisation and formalisation has been the
 EU’s adoption of the EU regulation (Regulation (EU) 2020/852) on the establishment
 of a framework to facilitate sustainable investment, or more commonly known as the EU
 Taxonomy Regulation (Gambro, 2021). The following sections will explore various entities,
 stakeholders and interest organisations operating in our three chosen green bond markets,
 such as second party certifiers and green bond standard setters. The section will look
 at how these aim to find a balance between defining precise standards and implementing
 strict regulation to combat greenwashing, while at the same time avoiding overly rigid and
 heterogenous frameworks that inhibit the development of green bonds going forward.



2.4 Developing a Common Language For ‘Green’ - Use of Bond Proceeds


A global green energy transition requires large amounts of private capital in order to be
 successful, and in extension, closing the funding gap is a prerequisite for a truly sustainable
 economy to arise and halting climate change. Noting the global bond market size, it is
 likely that green bonds will play a vital role in this transition in the coming years. However,
 while green bonds have been receiving attention from both issuers and investors the world
 over, the scale of issuance needs to be scaled up enormously in a short period of time
 in order for the energy sector, and economies in general, to decarbonise. The growth
 in green bonds can be attributed to government actions in addressing climate change
 and sustainable finance by working towards a standardised definition of what a green
 bond is as well as developing standards allowing for better evaluation of the green bond
 (VanEck, 2020). The various frameworks guiding the green bond market towards a more


Page 20 of 198



(21)standardised and commoditised stage will be examined in the following section on green
 bond frameworks.


Developing a common language for ‘green’ bonds is vital for several reasons. The initial
 reason being that in the first few years since the first issuance of green bonds in 2007
 resulted in a degree of seemingly arbitrary self-labelling of bonds as green, causing con-
 cern in the market that issuers were greenwashing the debt instrument. Greenwashing
 meaning using proceeds of green bonds towards energy projects that were not green in the
 sense of positive environmental impact in either mitigation, adaptation, or decarbonisa-
 tion (VanEck, 2020). While these green bonds enabled investors to direct funding towards
 projects or activities with positive environmental impact with risk-return profiles not dis-
 similar to tradition, guarantees of use of proceeds were weak due to missing green bond
 frameworks (SBN, 2018).


Green Bond Frameworks – Combatting Greenwashing


A variety of market failures pose a threat to the growth of green investment vehicles such
 as green bonds to serve as a tool to finance the green energy transition. Such barriers
 are the potential for greenwashing, high transaction costs for monitoring and certifica-
 tion, inadequate transparency and investment infrastructure, and regulatory uncertainty
 (ADBInstitute, 2020). In order to combat greenwashing and allow for further growth of
 green bonds through enhancing their legitimacy, the International Capital Market Asso-
 ciation (ICMA) established the Green Bond Principles (GBP) in 2014, seven years after
 the issuance of the first green bond (VanEck, 2020). The focus of the GBP has always
 been on use of proceeds with the aim to support issuers in transitioning away from an
 environmentally damaging business model towards greater sustainability through specific
 projects (ICMA, 2018). Since then, a handful of other frameworks have emerged to help
 identify the types of projects considered truly green.


The use of proceeds clause provides sustainability goal oriented investors with a form of
 transparency and assurance in that issuers must live up to a green bond investment man-
 date and disclose key information. The use of proceeds clause provides the fundamental
 argument for the effectiveness of green bonds as a financing tool for a low carbon economy.


Yet, three additional pillars provide guidance and sets standards to bolster green bonds
as a tool for genuine sustainable finance. Besides the ICMAs GBP, other organisations
and stakeholders have developed or are in the process of developing individual frameworks
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(SBN, 2018). Examples of other frameworks are the Climate Bonds Standard (CBS) &


Certification Scheme by the Climate Bonds Initiative (CBI), the Chinese central bank Peo-
 ple’s Bank of China’s (PBOC) green bond guidelines, the EIB Climate Awareness Bond
 Framework, the World Bank Green Bond Framework, and the EU Green Bond Standard
 developed by the European Commission. The main difference between these frameworks
 is their geographical focus while all frameworks largely construct standards based on the
 GBP model.


ICMA - Green Bond Principles


The ICMA defines a green bond as a debt instrument where proceeds are only to be
 used to finance or re-finance, new and/or existing eligible green projects either in part
 or in full. ICMAs GBP have traditionally been the most widely used in the market, and
 aim to promote integrity in the green bond market through its guidelines on transparency,
 disclosure, and reporting. The GBP are based on the following four pillars: use of proceeds,
 process for project evaluation and selection, management of proceeds, and reporting (SBN,
 2018).


As mentioned, use of proceeds clause is the focal pillar of the GBP. The clause states
 proceeds from a green bond issuance towards green projects should be documented and
 described in detail in the legal documentation for the financial instrument. Additionally,
 the financing or re-financing of a the project should have a clear positive environmental
 impact that will be assessed and, if possible, quantified by the issuer. In case of re-
 financing, it is recommended that the issuer give an estimate of the share of re-financing
 compared to financing when describing investments, specific projects or project portfolios.


Projects may be considered green projects if they fall under one of the several eligible
 broad categories with objectives of climate change mitigation, climate change adaptation,
 conservation of natural resources or biodiversity, and pollution prevention and control
 (ICMA, 2018). Typical projects in the energy sector that would fall under these categories
 are renewable energy (wind, solar, hydropower, geothermal, biomass), carbon capture
 utilisation or storage, R&D spending with positive environmental objectives, pollution
 prevention and control, and climate change adaptation (ICMA, 2018).


The process for project evaluation and selection is the second pillar and aims to guide
 the issuer to communicate how the green projects have been selected and identified, while
 supplementing this with the specific eligibility criteria (ICMA, 2018). In the energy sector,
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(23)this pillar can be important when fossil fuel companies issue green bonds and, particu-
 larly when it is unclear whether the proposed positive environmental impact will affect
 the business model of the given corporate issuer as a result of the issuance. A telling
 example of this, is the Spanish energy and petrochemical company Repsol. The company
 issued a green bond in 2015 claiming to save 1.2 million tonnes of CO2 p.a., however, its


$500 million five-year corporate green bond was excluded from most of the main green
 bond indices (Cripps, 2017). The NGO Climate Bonds Initiative (CBI) claimed the bond
 was not eligible for the green label as it did not indicate a change in the fundamental
 business model. Bloomberg Barclays MSCI defended their decision to exclude Repsol’s
 green bond from its index, noting little evidence to indicate that the proceeds would go
 towards activities that go beyond the ‘business as usual’ scenario in energy efficiency im-
 provements within its fossil fuel operations. SP DJI and Solactive on the other hand only
 list green bonds that have been given the green light by CBI, further stressing the im-
 portance of signalling legitimate greening of the business model to avoid public backlash
 (Environmental Finance, 2017). This is arguably an example of an attempt at using green
 bonds for greenwashing. Additionally, this example indicates that green bonds enjoy a
 degree of protection in terms of legitimacy due to their inclusion on indices and reduced
 the confusion some investors might feel toward the definition of green. This could mean
 indices reduce barriers for investors and increase the demand for green bonds.


The third pillar is the management of proceeds and is closely tied to addressing the issue of
 transparency. Proceeds should be credited to a sub-account or sub-portfolio or, otherwise
 be tracked by the issuer in a transparent way. This opens the possibility for continuous
 tracking of capital and, enables the issuer to inform investors about possible changes to
 the allocation of funds in green projects. Lastly, ICMA recommends issuers let a third
 party verify this information (ICMA, 2018).


The fourth and final pillar is reporting. This pillar states that issuers should collect and
store information on the use of proceeds on a rolling basis until the full green bond’s pro-
ceeds have been allocated to green projects. This should be done either in accordance with
the completion of the green project or on an annual basis. If qualitative and quantitative
KPIs can be utilised, then this is encouraged. It is also recommended to include a de-
scription of the methodology in order to make the report on expected impact of all green
projects related to the bond as understandable and comprehensive as possible (ICMA,
2018).
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2.5 Green Bond Framework Universe


Since the inception of the ICMAs GBP, other voluntary standards have emerged. ICMA
 has aided in lending green bonds increased legitimacy and undoubtedly contributed to
 green bond market growth. Further complementary frameworks have been developed and
 are gaining traction and popularity as global leaders come under mounting pressure from
 society, investors, and corporates to facilitate swift climate action.


European Union Green Bond Standard


In 2018, the EU Commission acknowledged the role and importance of green bonds in
 financing assets and projects needed for a decarbonised economy. Consequently, the report
 by the High-Level Expert Group on sustainable finance outlined goals of developing a
 European green bond standard. Following the 2018 Action Plan on financing sustainable
 growth, the EU began developing uniform green bond standards intended to provide the
 region with its own framework (EC, 2020). The role of the Commission’s Technical Expert
 Group (TEG) on Sustainable Finance has been to develop an Action Plan on four areas:


“. . . 1) a unified classification system for sustainable economic activities, 2) a European
 Union (EU) Green Bond Standard, 3) benchmarks for low-carbon investment strategies,
 and 4) guidance to improve corporate disclosure of climate-related information.” (EC,
 2019, p. 8). The recommendations for an EU Green Bond Standard (EUGBS) was released
 in June 2019 and its key points focused on creating a EUGBS that would increase the
 effectiveness, comparability, transparency, and credibility of the green bond market. As
 with other green bond frameworks, the EUGBS functions as a mean to encourage green
 bond market participants to invest and/or issue in green bonds, while this framework
 specifically promotes EU green bonds (EC, 2020). This represented strong signals to the
 market that not only policy support exists but also that leaders acknowledge the need to
 clearly define and create a uniform green bond market to solidify legitimacy and trust in
 such bonds.


Today the EUGBS exists as a voluntary standard for issuers wishing to align with best
 practices in the European market specifically, but also other markets around the world.


Before giving an overview of the EUGBS, the EU Taxonomy will be examined since the
 standards are largely based on and aligned with this taxonomy. The EU Taxonomy is “. . . a
 classification system that categorises economic activities consistent with the low carbon
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(25)transition, adaptation, and other environmental objectives.” (CBI, 2021d, p. 25). The
 taxonomy further clarifies what can be considered environmentally sustainable economic
 activities, stating that such an activity must do no significant harm or make a substantial
 contribution to one of the six environmental objectives. These objectives are: climate
 change adaptation, climate change adaptation, water and marine resources, circular econ-
 omy, pollution prevention and control, and biodiversity and ecosystems. Additionally,
 environmentally sustainable activities must meet minimum safeguards and follow techni-
 cal screening criteria requirements (CBI, 2021d).


The overarching aim of the EUGBS is to create a gold standard regulation for issuers,
 both private and sovereigns, to facilitate financing sustainable investments. While there
 is a lot of investor appetite for green bonds, the EUGBS aims to expand and increase
 the inherent environmental ambition of the green bond market itself. The EUGBS should
 therefore be a tool to further cement how this financial tool can be used to raise funds
 on capital markets to finance a green energy transition while meeting tough sustainability
 requirements as well as protecting investors from greenwashing (EC, 2021a). Notably, the
 EUGBS is open to issuers of green bonds outside the EU as well, meaning the framework
 may have a global influence in terms of alignment of standards. The four key requirements
 proposed in the framework are:


1. “The funds raised by the bond should be allocated fully to projects aligned with the
 EU Taxonomy;


2. There must be full transparency on how bond proceeds are allocated through detailed
 reporting requirements;


3. All EU green bonds must be checked by an external reviewer to ensure compliance with
 the Regulation and that funded projects are aligned with the Taxonomy. Specific, limited
 flexibility is foreseen here for sovereign issuers;


4. External reviewers providing services to issuers of EU green bonds must be registered
with and supervised by the European Securities Markets Authority. This will ensure the
quality and reliability of their services and reviews to protect investors and ensure market
integrity. Specific, limited flexibility is foreseen here for sovereign issuers” (EC, 2021a).
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People’s Bank of China Green Bond Catalogue


At the end of 2015, the People’s Bank of China (PBOC) announced its Green Financial
 Bond Guidelines (GFBG) as well as an associated Endorsed Project Catalogue. The
 GFBG became the first official national framework of rules for the issuance of green bonds
 (IISD, 2016).


The 2015 PBOC project catalogue provided a list of eligible projects that are not dis-
 similar to ICMA and EUGBS and thus included energy and resource conservation, clean
 energy, reducing pollution, clean transportation, and ecological protection. However, a
 conspicuous difference was the inclusion of ‘clean coal’ projects. To onlookers, it may
 seem contradictory to include ‘Clean Utilization of Coal’ in the name of positive environ-
 mental impact (GFC, 2015). In fact, this could be counterproductive to the growth of
 Chinese green bonds on international markets – potentially raising concern of greenwash-
 ing or issues related to comparability. However, this criticism and worry is not necessarily
 fair. A telling comment in the initial catalogue can explain why the discussion on this issue
 is divisive: “The definition . . . of the green bond is based primarily on the environmental
 performance of the green bond endorsed projects. The different focus on environmental
 performance by various institutions reflects the different focus on problems to be solved,
 which stems from the differences in stage of development and natural environments in
 different countries and regions.” (IISD, 2016, p. 1).


Notably, the current 2021 version of the Green Bond Endorsed Project Catalogue no longer
 lists ‘green coal’ projects as eligible projects, while other new fossil fuel projects may not
 be financed through green bonds issuance (CBI, 2021c). Additionally, PBOC together
 with the China Securities Regulatory Commission have issued Green Bond Assessment
 and Verification Guidelines introducing regulatory requirements for verifiers to ensure
 legitimacy of third-part verifiers, and in extension, green bonds (GreenFinancePlatform,
 2017). Complementary to the PBOC project catalogue, the Green Bond Guidelines that
 were issued by the top regulator, the National Development and Reform Commission,
 essentially define what qualifies as green in the context of China’s economic development
 (CBI, 2021c).


Naturally, what is defined as green can depend on a geographical and/or economic develop-
 ment levels, the current energy mix, pollution levels, available resources. Therefore when
 defining the meaning of green it should be placed in the context of energy security and
 demand. Doing so, allows for change in the interpretation of green-ness of a bond depen-
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(27)dent on geographical location of use of proceeds. From a global perspective, new coal-fired
 electricity plant projects cannot be considered green, while from the Chinese perspective
 it is perfectly reasonable to make that judgment, if indeed that new coal project replaces
 a highly inefficient and polluting plant. Regardless, this may deter some international
 investors from investing in Chinese green bonds. In 2018, only 31.2bnof atotalof42.8bn
 issued green bonds aligned with global standards and criteria. Consequently, the PBOC
 announced plans in 2020 to exclude fossil fuels from its catalogue completely, and thus
 align much better with global standards for sustainable finance (Bloomberg Green, 2020).



2.6 External review & second party opinions


As is evident from the wording of the various frameworks described in previous sections,
 they merely serve as guidelines for what a green bond should be. This leaves some uncer-
 tainty as to what extent the proceeds of a given green bond are being allocated towards
 truly green projects. Since green bonds exist without a true governing body, independent
 external reviewing have become mainstream. These essentially fulfil the role of a governing
 body, providing assurance to investors of green bonds as well as providing an objective
 and independent opinion on the ‘green-ness’ of a given green bond (ICMA, 2018). In fact,
 definitions of eligible projects for green bonds depend on the priorities, needs and portfo-
 lios of the issuers . For example, a coal-fired energy producer might issue a green bond in
 order to achieve better efficiency while a solar energy producer wishes to construct a solar
 panel farm in a new location. This is where external review and second party opinions
 demonstrate their importance in bolstering the legitimacy of green bonds in enabling a
 green energy transition. Second party opinions and reviewers verify and confirm that all
 of the eligible projects are indeed in line with project categories as defined by the GBP or
 another widely used green bond framework (EC, 2017).


The reports produced by external reviewers judge how well a green bond aligns with a
given green bond framework and subsequently makes the report available to investors and
the general public. An external evaluation or review report can differ in scope and may be
based on various criteria other than its framework alignment such as the individual green
bond issue or its underlying assets and/or procedures. However, broadly speaking they
can be grouped into four different types: second party opinion, verification, certification,
and green bond scoring/rating (ICMA, 2018).
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The second party opinion is commonly provided by an independent institution with en-
 vironmental expertise. This evaluation focuses on use of proceeds - one of the four core
 aspects most green bond frameworks are built on. The other three areas which are ex-
 amined are the process for project evaluation and selection, management of proceeds, and
 reporting. A second party opinion essentially assesses alignment with a green bond frame-
 work such as ICMAs GBP of an issuer. Here, the issuer is evaluated based on overall
 objectives, firm strategy, policy, and environmental impact of use of proceeds (ICMA,
 2018). However, the value of this process is debated. On the one hand, he informational
 value coming from a confirmation of alignment between the GBP and green bonds can be
 quite limited since the definitions of project eligibility contained in the GBP are somewhat
 broad. On the other hand, stakeholders are able to reduce transaction costs related to as-
 sessing the green-ness or overall quality of a green bond as well as increasing comparability
 which may reduce the likelihood of greenwashing (EC, 2017).


A verification entails a process in which an assessment of issuer alignment with a designated
 set of criteria is made – commonly related to business practices and/or environmental cri-
 teria. The process is mainly conducted by actors such as the Big Four auditing companies
 and may focus on alignment with internal or external standards as well as environmental
 impact claims of the given issuer. Verification can also involve an evaluation of the en-
 vironmentally sustainable characteristics of underlying assets. The method in which the
 issuer manages and tracks the use and/or allocation of proceeds in order to deliver positive
 environmental impact is also part of the evaluation in this process (ICMA, 2018).


Certification is essentially a confirmation that a given green bond framework, a green
 bond, or the use of proceeds aligns with an externally recognised standard with well-
 defined criteria. This process is usually carried out by a qualified and accredited third
 party such as KPMG, Deloitte, Ernst & Young, or Price Waterhouse Coopers.


Finally, green bond scoring/rating is based on materiality of environmental risks pertaining
 to the specific bond. This service can be provided by qualified third parties such as
 specialised research providers and rating agencies, with CICERO being a notable player
 in the green ratings sphere. The focus remains on environmental performance data, the
 best practice processes described in a given green bond framework or another benchmark
 such as Paris climate goals (ICMA, 2018). An overview of financially material risks in the
 energy sector, as identified by the Sustainability Accounting Standards Board, are listed
 in figure 2.8 below.
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(29)Figure (2.8) Source adapted from: (SASB, 2021).
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Chapter 3



The Green Energy Transition



3.1 Green Bonds in the Energy Sector


The following sections will highlight why and how green bonds are able to finance a green
 energy transition and the required infrastructure. As previously stated, China, USA and
 the EU (28) will be looked at in particular to better assess and evaluate factors affecting
 energy sector players’ strategy and planning when it comes to green bond issuance.


Background


In 2007, the UN Intergovernmental Panel for Climate Change (IPCC) published a report
 providing scientific data on climate change and its political and economic effects that
 linked human activity to global warming, and in extension the adverse impacts of climate
 change mentioned in previous sections. This one of the starting points and motivations for
 issuing green bonds, as financial institutions were called on to tackle these risks and create
 positive impact through financing (WorldBank, 2019). The most recent IPCC report, the
 AR6, concludes that human influence irrefutably have caused warming of the atmosphere,
 ocean and land since the mid-20th century (R. McSweeney, 2021). Regarding the energy
 sector, UN Secretary-General Ant´onio Guterres stated “We need immediate action on
 energy. Without deep carbon pollution cuts now, the 1.5°C goal will quickly be beyond
 reach. This report must sound a death knell for coal and fossil fuels, before they destroy
 our planet. There must be no new coal plants built after 2021. OECD countries must
 phase out existing coal by 2030, with all others following suit by 2040. Countries should
 also end all new fossil fuel exploration and production, and shift fossil-fuel subsidies into
 renewable energy. By 2030, solar and wind capacity should quadruple and renewable
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(31)energy investments should triple to maintain a net-zero trajectory by mid-century.” (UN,
 2021).


Since the signing of the Paris Climate Agreement in 2015 by 195 UNFCCC member coun-
 tries, the urgence to reduce global emissions has become far clearer to China, USA and
 the EU. Indeed, the goals of combatting climate change are inseparable from the need
 to overhaul the global energy sector and bring it in alignment with Paris climate goals.


In order to limit further global warming and fight climate change, the decarbonisation
 of energy sources has since become a main concern. Developing and strengthening sus-
 tainable finance tools that facilitate a green energy transition in terms of decarbonisation,
 mitigation, and adaptation has been and still is urgently needed (Agliardi & Agliardi,
 2019). If global leaders fail to take climate action by mitigating negative environmental
 impact through transforming the sources within their energy mix, catastrophic climate
 change may be unavoidable. As the IPCC stated in the beginning of 2018; in order to
 achieve Paris climate goals, no more than 420 Gigatonnes (Gt) of CO2 may be released
 into the atmosphere. Once this ‘carbon emissions budget’ is spent, it is highly unlikely
 that global warming can be limited to 1.5°C above pre-industrial levels. Yet, each year we
 consistently hit the 40+ Gt CO2 equivalent emissions mark globally (Agliardi & Agliardi,
 2019).


While 2020 saw a 6.4% decline in CO2 emissions due to the COVID-19 pandemic, the re-
 sulting reduction of 2.3Gt in CO2is still not aligned with adequate climate action required
 to align with Paris climate goals which require a 7.6% reduction p.a. for every year going
 forward in order to reach its goals (Tollefson, 2021). While this is the largest absolute drop
 in emissions ever recorded, the human-caused CO2 emissions still totalled 40Gt (A. Mc-
 Sweeney R. Tandon, 2020). In 2020, 31.5Gt of CO2 alone was caused by energy-related
 activities, while the development of emissions over the past 20 years is illustrated in 3.1
 (IEA, 2021e).


3.1.1 Decarbonising the Energy Sector


The need for an rapid energy transition is pressing and is becoming far more prominent
 both for society as well as for governments and politicians. As illustrated in the IEAs sus-
 tainable development scenario (2019-2070, see 3.2) towards global sustainable economies,
 CO2 emissions from all sectors must fall drastically, none more so than the energy sector.


The global energy sectors’ CO2 emissions split up by industry is shown in figure 3.2. In
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Figure (3.1) Source: (IEA, 2021e)


order of mention, power, industry, transport, buildings, other energy transformation, and
 agriculture are the biggest sources of emitters of CO2.


As UN Secretary-General Ant´onio Guterres stressed, the energy sector must go from
 brown to green, or from fossil fuel dependency to renewable energy reliance. The energy
 transition entails a transformation of the global energy sector, more specifically shifting
 away from fossil fuel-based energy systems towards renewable means of energy production
 and consumption. The transition must occur in order to achieve a carbon neutral sector
 by the second half of this century and prevent catastrophic climate change (IRENA, 2021).


Fossil fuels such as oil, natural gas and coal must be replaced by on-and-offshore wind,
 solar and hydropower. This is to be achieved by increasing the percentage of renewable
 sources of energy in the global energy supply mix, global infrastructure electrification and
 increased capabilities in energy storage technology (Standard and Poor’s Global, 2020).


The primary goal of a green energy transition is to decarbonise the sector and mitigate
 its current adverse effects on the environment. Global and coordinated action by key
 polluters is required to reduce CO2 emissions, while renewables have the potential to
 achieve 90% of the needed CO2 emissions reductions. Climate action can be enabled
 through policy frameworks, technological innovation and market instruments such as green
 bonds (IRENA, 2021).


The energy sector currently accounts for around 75% of global carbon emissions and, as
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(33)Figure (3.2) Source: (IEA, 2020a)


such this sector requires a complete overhaul in order to prevent further environmental
 harm (Vandycke, 2020). The energy sector encompasses a wide variety of industry and
 company categories in the business of exploration, refinement, marketing, storage, pro-
 duction, equipment manufacturing, transportation, and supply of energy. Energy can be
 defined as non-renewables such as petroleum products and oil, gas, coal, nuclear, gasoline
 and diesel, while renewable sources include biofuel, hydropower, wind, and solar. Thus,
 types of energy sector industries are oil/gas drilling and production, pipeline and refining,
 mining companies, and renewable energy (CFA, 2021). Due to the significance of these
 industries in terms of emissions, this thesis interprets positive environmental or climate
 impact of a green bond as decarbonisation as this is the most pressing sector-wide issue
 in order to circumvent climate change.


Currently, policy instruments in place such as emissions trading schemes are inadequate
in reducing CO2 emissions globally (A. McSweeney R. Tandon, 2020). One of the key
issues in enabling a green energy transition is the high upfront costs that are associated
with energy infrastructure projects. These infrastructure projects consequently may be at
a disadvantage when seeking lending from banks due to a potentially higher risk compared
to other investment activities.
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3.2 Financing The Transition


Globally, a huge demand for capital directed towards more sustainable solutions exists.


Consequently, a substantial increase in the supply of capital market instruments that
 are effective in purpose as well as attractive to both retail and institutional investors are
 required (IRENA, 2020b). The demand for capital far outweighs the current supply – both
 public and private capital sources. Decarbonising the energy sector will require scaling up
 renewable energy sources to satisfy energy security while aligning the global energy sector
 with Paris climate goals. The majority of capital will undoubtedly need to come from the
 private sector. Yet, public capital providers such as multilateral or national development
 institutions such as the World Bank and the European Investment Bank (EIB) also have
 a significant function in terms of mobilising private capital providers (IRENA, 2020a). As
 at end 2020, the WB had issued over 160 green bonds in 22 different currencies totalling
 close to$15bn since 2008, while the EIB had issued$39.9bn in 17 currencies of its Climate
 Awareness Bond (CAB) labelled green bonds (World Bank, 2021) & (European Investment
 Bank, 2021)).


The task of mobilising institutional capital requires a massive shift in how capital is al-
 located. In order for the world to fulfil Paris climate goals public capital providers, such
 as the abovementioned multilateral development banks (MDB), can play a key role in di-
 recting capital towards low-carbon technologies such as renewables (IRENA, 2020a). Yet,
 despite an upward investment trend into renewable energy projects, global investment
 needs to more than double. Innovative sustainable finance vehicles like green bonds can
 be instrumental in directing significant global capital into renewables. An estimated total


$110tn gap stands in the way of greening global energy infrastructure by 2050, averag-
 ing around $305bn every year. Of this investment gap, 20% or $22.5tn alone must be
 dedicated towards greenfield renewable power generation capacity, resulting in an approx-
 imate investment of $662bn p.a. (IRENA, 2020b). However, more recent estimates put
 this number at$800bn p.a. (IRENA, 2020a).


Worryingly, filling this financing gap seems daunting and rather overwhelming to say the
 least. This, particularly since the 2020 Climate Action Tracker (CAT) gave the US a


‘critically insufficient’ score, China a ‘highly insufficient’ score, and the EU a ‘insufficient’


score (CAT, 2020c) & (CAT, 2020a) & (CAT, 2020b). The International Energy Agency
 provides an overview of what global investment trends may look like in order to transform
 and indeed decarbonise the global energy sector in the ‘Sustainable Development Scenario’.


Page 34 of 198



(35)This describes a scenario in which three SDGs related to energy are achieved; achieving
 universal access to energy (SDG 7), reducing severe health impacts of air pollution (SDG 3)
 and tackling climate change (SDG 13) (IEA, 2020b). Thus, green bonds could be suitable
 to finance CO2reduction through directing capital to the various areas as illustrated below.


Figure (3.3) Source: (IEA, 2019)


The CAT measures and rates climate action in relation to Paris climate goals largely
 based on long-term policy goals and plans as well as concrete action, investment, and
 achievements. The rating ranges from ‘critically insufficient’ being the least aligned with
 Paris climate goals with a 4°C+ global temperature increase, down to the ‘role model’


rating indicating an overachievement of Paris goals with a less than 1.5°C global increase.


As this thesis investigates the effectiveness of green bonds in facilitating a green energy
 transition, it makes sense to look at the three geographical areas with the highest amount of
 green bond issuances; namely, EU, China and the USA. Another aspect that is important
 to understand, is where the demand is coming from and, especially why demand is likely
 to increase in the given region.


3.2.1 The Advancement of Green Finance Legitimacy


In the EU, China and the USA, policy and green financial systems are growing and be-
coming integral parts of the economy to fight climate change. In section 2 key green bond
markets and what, from now on will referred to as baselines, were highlighted. Baselines
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describe differences in economic development and energy supply of these three markets.


Baselines are a reflection of different political, legal, economic and social systems and affect
 the effectiveness of green bonds in enabling a green energy transition. Boiling down the
 different roles each market has, the EU appears as setting a gold standard for the policy
 development of green bonds, China as an innovator of top-down climate policy, and the
 USA as a dominant market developer and driver of green bond market legitimacy (Larsen,
 2020). The importance of this dynamic will form the basis for discussion in chapter 8 while
 the following section will further elaborate on baselines of these energy sector markets.


3.2.2 Determinants of Green Bond Demand – EU, China & the USA


It is clear, that achieving a global green energy transition requires massive efforts in
 infrastructure development and transformation. As shown above, IEAs sustainable devel-
 opment scenario for the global energy sector shows that power is currently the highest
 emitter within the energy sector. The global energy mix is shown below and illustrates
 the work that lies ahead. The pie chart shows the global share of electricity generation in
 2019.


Figure (3.4) Source: (IEA, 2021f).


In order to concisely summarise the baselines of the three key markets of this study, the
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(37)development of each energy mix of the EU, China, and USA from 1990 until 2018 is
 pictured below.


Figure (3.5) Source: (IEA, 2020b).
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As this overview shows, China is in a completely different stage of developing their energy
 mix and securing alternative energy supplies. It is clear that both the EU and USA have
 much more diversified sources of energy, while China relies heavily on coal. On one hand,
 all three governments face a tremendous green energy infrastructure financing gap, while
 on the other hand corporates are faced with mounting pressures from stakeholders such as
 government, investors, financial markets, society as well as other stakeholders pushing for
 climate action. Approximately 2/3 of CO2 is emitted from power consumption, therefore
 decarbonising the high emitters will become more urgent as time passes (Brewer, 2021).


Thus, in order to retain their social licence and legitimacy to operate, companies need
 to adapt their strategy and implement a business model that is sustainable – both in
 the environmental and the competitive sense. The differences in energy mix ultimately
 reflects the underlying demand factors that influence green bond issuance for a green
 energy transition in the particular region. These factors are discussed in more detail in
 chapter 8 and will be supplied with findings from primary data collected in interviews.
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Literature Review



4.1 Disharmonious findings of the greenium


The theoretical idea that investors may value security beyond their expected risk and
 return attributes is not novel. Fama and French (Fama & French, 2007) demonstrate that
 when a group of investors has a taste for a certain type of assets, equilibrium prices shift
 and the capital asset pricing model fails to explain asset returns. This being said, this
 study is investigating the equilibrium price of green bonds to check whether the green
 bond factor, which implies a link between the capital raised by the green bond and the
 company’s investment into environmentally friendly projects, could attract a certain type
 of investors.


Is there a Greenium?


Among all the capital market participants, the sustainable investor is the main character
 of this research. The sustainable investor is risk-averse, i.e., she favors the safe cash-
 flows originating from the credit market rather than the volatility of stock returns, and
 she is willing to trade part of her return on investment for the environmental benefit
 that derives from decarbonizing the energy sector. This trade-off can be summarized by
 the term “greenium”. In order to better understand the phenomenon of the greenium,
 the following literature review critically revises previous scientific studies about it. The
 following academic articles seek the greenium in the context of the fixed income market.


Literature supporting greenium’s existence


Part of the literature on the greenium suggests that the sustainable investor is willing to
pay a positive premium in the context of the debt market. For instance, Nanayakkara
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and Colombage (Nanayakkara & Colombage, 2019) find that green bonds are traded at a
 premium of 63 basis points (bps), compared with a comparable corporate bond. Such a
 finding represents a relevant incentive for firms to label their issues as green, i.e., raising
 funds for environmentally friendly projects. In parallel, the same paper advocates for the
 diversification advantage of green bonds and encourages investors to interact with those
 securities to variegate the return of their investments.


Another promising result is found by Hyun et al. (Hyun, Park, & Tian, 2020), whose green
 bonds belong to a sample of green bonds issued from 2010 to 2017 that comply with the
 GBP (Green Bond Principle) as of 31 December 2017. The authors succeed in isolating
 the fixed effect of the green bonds certified by an external reviewer, as they collected the
 external review and CBI certificate information manually from the CBI website (Hyun et
 al., 2020). The sample of green bonds certified by an external reviewer enjoys a discount,
 namely greenium, of about 6 bps. Furthermore, the Climate Bonds Initiative certification
 determines a discount of even 15 bps. If the greenium is detected in those magnitudes, it
 can benefit the development of the green bond market (Hyun et al., 2020).


Institutional Players


Other authors explore the issuance of the green debt within the governmental institutions’


context. Bachelet et al. (Bachelet, Becchetti, & Manfredonia, 2019) attempt to explain
 the premium of green bonds compared to their closest counterparts (vanilla bond) based
 on bond characteristics, green bond verification, and the nature of different issuers. The
 authors focus on both the difference in the role of private and institutional issuers and
 the independent third-party rating/verification such as green rating agencies. The paper
 uses a sample of 89 green bonds coupled with as many comparable vanilla bonds which
 enjoy the same characteristics. It finds that green bonds relish lower returns’ volatility,
 experience higher yields, and remain more liquid than their vanilla counterparts. What
 is unique about Bachelet et al. (2019)’s research is the inclusion of the green bonds
 issued by institutional issuers. The findings suggest that such securities present higher
 liquidity compared to their brown counterparts and negative premium before correcting
 for their lower volatility (Bachelet et al., 2019). Another outstanding conclusion is that
 green bonds from private issuers have lower liquidity, higher volatility compared to an
 institutional green bond and those have a positive premium over brown bonds (Bachelet
 et al., 2019). Additionally, a private green bond issued without an independent third-
 party certification has a higher premium and lower liquidity than their private verified
 green counterparts (Bachelet et al., 2019). It can be concluded that green bond issuers’


Page 40 of 198



(41)reputation and/or green third-party verification from rating agencies are important factors
 in reducing information asymmetries, lower/avoid suspicion of green-washing, and ensuring
 more favorable financing conditions (Bachelet et al., 2019).


Their findings suggest that green bonds (from institutional investors) see a negative pre-
 mium and green investments of this sort may be able to be financed at a discount. This
 may be caused by investors being willing to pay for environmentally sustainable invest-
 ments and/or due to lower stakeholder risk (Bachelet et al., 2019). The paper proves
 that the nature of the issuer matters when it comes to obtaining a negative greenium at
 issuance.


The Dilemma of the Sustainable Investor


Municipal green bonds offer a unique setting to explore whether investors are willing to
 forego financial benefits in the real market settings when the risk on the return is known
 ex-ante (Larcker & Watts, 2020). In fact, green bonds function similarly to vanilla debt
 securities.


In the US municipal bonds secondary market, a study conducted on the yield structure of
 green and vanilla bonds, matched as a pair from the same issuer, has demonstrated that
 an overall mean spread in returns between vanilla and green bonds is positive (23 BPS)
 and statistically significant (Karpf & Mandel, 2017). This means that green bonds were
 traded at a discount rather than a premium. Possible causes of the positive spread might
 be details in the official issuance statement or specific characteristics of the project which
 is supposed to be financed by the issued security (Karpf & Mandel, 2017). The authors
 interpret the result as a lack of awareness or skepticism towards green finance.


Other articles address the US municipal bond market. Baker et al . (2018) focus on green
 municipal debt as the market is more developed than green corporate debt. The authors
 retrieve a unique dataset containing 2,083 green bonds and 643,299 vanilla bonds. By
 framing the security pricing with a simple asset pricing model, the research measures the
 sustainable investor preference for a non-pecuniary feature. Such a preference translates
 into a lower cost of capital for the green debt group of about 6 BPs, after controlling
 fixed and time-varying factors (Baker et al., 2018). Moreover, the paper concludes that
 green bond ownership is more concentrated, i.e., a small group of investors retaining green
 municipal bonds at higher weights, arguing for the existence of the sustainable investor.


Indeed, the authors suggest that a subset of investors exist that are willing to sacrifice
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