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Abstract 
This study uses an event- and panel analysis methodology to investigate whether the stringency 

of regulative and normative institutions is associated with a positive stock market reaction to 

green bond issuance announcements. Environmentally related tax revenue is used to represent 

regulative institutions and environmental awareness is used to represent normative institutions. 

We compile a comprehensive sample of 144 unique firms and the corresponding first time 

green bond issuance announcement. We find that the influence of normative institutions on the 

stock market reaction is positive and significant and that the relation seems to be driven by 

countries with relatively stringent normative institutions. We do not find similar evidence for 

regulative institutions. Institutional ownership and institutional supportiveness are discussed as 

possible explanations for our findings. The study contributes to the international business 

literature because of the emphasis on how differences in institutions affect firm performance 

which has implications for firms’ financing decisions and environmental activities. It also adds 

to the growing literature on green bonds and sustainable investments.  

 

Keywords: regulative institutions, normative institutions, green bonds, environmental 

awareness, environmentally related tax revenue. 
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1. Introduction 

1.1 Background 

It is estimated that human activity has caused a 1.0°C increase in temperature compared to the 

pre-industrial era, an increase which is projected to reach 1.5°C between 2030 and 2052 at the 

current rate (IPCC, 2018). The full effects are yet to be understood, but include consequences 

such as extreme heat waves, droughts and precipitation deficits, rising sea levels, and impacts 

on biodiversity and ecosystems leading to the extinction of a range of species. It is estimated 

that $6.9 trillion in yearly infrastructure investments are needed on average between 2016 and 

2030 to be consistent with IPCC’s target (OECD, 2017). Considering that the total amount of 

manageable assets worldwide as reported by the Financial Stability Board (2020) is $200 

trillion as per 2020, combating climate change is partly a financing and allocation issue. Green 

bonds have emerged as a financing tool, where the proceeds are exclusively applied to finance 

or re-finance green eligible projects such as renewable energy, energy efficiency and pollution 

prevention (ICMA, 2018). The literature on green bonds is young and there is little consensus 

on its contribution to climate change prevention. It remains unclear how equity investors value 

firms issuing green bonds (Glavas, 2020; Lebelle, Lajili Jarjir & Sassi, 2020). It is also unclear 

whether equity investors’ perception of green bonds differs across countries and institutional 

contexts.  

 

Green bonds differentiate from conventional bonds in several respects, the most important is 

that the proceeds should exclusively be devoted to eligible green projects (ICMA, 2018). The 

regulatory support for the green bond market has successively increased. The European 

Commission (2020) is developing a framework within the Sustainable Europe Investment Plan, 

specifically for green bonds, that can bridge the gap between policy objectives and the available 

private financial resources. Also, The People’s Bank of China together with six government 

agencies introduced domestic green bond standards in 2015 (Climate Bond Initiative, 2016).  

 

In this report we study the relationship between institutions and stock market reactions to green 

bond issuance announcements across countries. We compile a comprehensive sample of 144 

green bond issuance announcements and apply both an event- and panel study methodology to 

provide new evidence on the effects of regulative and normative institutions on firm value. 

Consistent with Scott (1995), we define regulative institutions as institutions regulating through 
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enforcement of laws and regulations, and normative institutions as the behavioral expectations 

of stakeholders taking the form of social norms. Environmentally related tax revenue as 

reported by the OECD (2021) represents regulative institutions and the environmental 

awareness index developed by Harju-Autti and Kokkinen (2014) represents normative 

institutions. We conclude that the stringency of normative institutions is positively associated 

with the stock market reaction during a green bond issuance announcement. However, the 

stringency of regulative institutions does not seem to influence stock market reactions. 

Stringency is defined as the extent to which institutions put an explicit or implicit price on 

environmentally harmful behavior. We discuss the impact of institutional ownership and the 

supportiveness of institutions as possible explanations for our findings.  

1.2 Problem Discussion & Aim of the Study 

The benefits of green bonds as a financing instrument are debated. There seems to exist a bond 

market premium on green bonds, meaning that institutional investors accept a higher price for 

green bonds relative to conventional bonds which lowers the cost of capital for issuing firms 

(Zerbib, 2019; Baker, Bergstresser, Serafeim & Wurgl, 2018; Ehlers & Packer, 2017; Gianfrate 

& Peri, 2019). The price premium indicates that institutional investors view the green label as 

risk-reducing or that non-pecuniary motives such as pro-environmental preferences influence 

bond pricing (Zerbib, 2019). Also, Flammer (2018) finds that green bonds enhance both firms’ 

financial and environmental performance and can effectively signal environmental 

performance to stakeholders. By studying the link between bond and equity markets, Glavas 

(2020) finds a positive stock price reaction to announcements of a green bond issuance 

compared to that of announcements of conventional bond issuances. Consequently, issuing a 

green bond could be considered a value-creating activity. However, Lebelle et al. (2020) 

conclude that green bonds are associated with negative abnormal returns. Thus, how equity 

investors react to green bond issuances is still uncertain.  

 

What is more interesting in Glavas (2020) is that the positive stock price reaction increases in 

size and statistical significance after the signing of the Paris agreement in 2015. The author 

suggests that equity investors anticipate future environmental regulations due to the signing of 

the Paris agreement. Because the green bond can effectively signal environmental performance 

to markets, it is part of the firm’s corporate social responsibility (CSR) policy (Flammer, 2018). 

As investors make decisions on expected future cash flows, such regulation should influence 
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firm value. Following this logic, the green label implied in a green bond issuance conveys value 

generating information in the form of lowered risk for future regulatory penalties. The value of 

such information increases after 2015 (Glavas, 2020). However, while Glavas (2020) suggests 

that anticipated future regulation affects stock prices, it is still uncertain if the relation between 

green bond issuance and firm value is true across countries and institutional contexts.  

 

How environmental performance is valued by stock markets is partly ambiguous. Firms 

announcing environmental problems that may cause regulatory penalties are punished by 

investors with lower market values both in developed and developing countries (Klassen & 

McLaughlin, 1996; Capelle-Blancard & Laguna, 2010; Dasgupta, Laplante & Mamingi, 2001). 

Also, firms receiving negative environmental ratings by third parties see their values lowered 

both in the US and India (Lyon & Shimshack, 2015; Gupta & Goldar, 2005). Thus, investors 

seem to react negatively to poor environmental performance.  

 

How investors react to good environmental performance or positive environmental news is 

more uncertain. Kim and Lyon (2011) show that participation in voluntary programs such as 

the Carbon Disclosure Project is not valued by investors. Fischer-Vanden and Thorburn (2011) 

find that companies announcing membership in EPA’s Climate Leaders, a program for 

reducing greenhouse gas emissions, face significantly negative abnormal stock returns. Klassen 

and McLaughlin (1996) show that firms receiving environmental awards experience a positive 

stock price reaction. Lyon, Lu, Shi and Yin (2013) find that Chinese firms rewarded with 

environmental awards experience non-positive or even negative stock returns on the day of the 

award announcement. Also, Cannon (1992) finds that firms’ proactive involvement in CSR 

activities is rewarded by investors. Furthermore, how investors react to announcements of CSR 

expenditures seems to differ across geographical locations, where European firms experience 

positive stock market reactions and US, Japanese and Australian firms experience no such 

impact (Bird, Momenté & Reggiani, 2011). Thus, how investors react to good environmental 

performance is controversial.  

 

Also, as found in Lyon et al. (2013), there may exist differences in market reactions across 

countries and institutional contexts. There are both regulative and normative institutional 

explanations to the findings in Klassen and McLaughlin (1996) and Lyon et al. (2013). Firms 

moving ahead of regulations are better equipped to meet more rigid future standards and may 
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be able to increase margins and market shares because consumers have pro-environmental 

preferences (Klassen & McLaughlin, 1996). However, if there are neither regulative nor 

normative institutions in favor of good environmental performance, investors will suppose that 

firms with good environmental performance have incurred unnecessary costs, putting the firm 

at a disadvantage relative to peers (Lyon et al., 2013). The findings of Glavas (2020), indicate 

that future governmental regulation to fulfill the Paris agreement likely influences how 

investors react to green bond issuance announcements. The findings of Klassen and 

McLaughlin (1996) and Lyon et al. (2013) indicate that environmental performance 

announcements influence stock market reactions differently depending on both normative and 

regulative institutions. Because the environmental policy of governments and environmental 

norms of citizens differ across countries and institutional contexts, see e.g. Bertelsmann 

Stiftung (2020), it is reasonable to believe that announcements of environmental performance 

trigger different stock market reactions depending on the institutional environment of the green 

bond issuing firm.  

 

Multinational enterprises (MNEs) have also started to assess implications of climate change 

and adapt to the institutional pressure stemming from it, since it may affect profitability, 

competitiveness and future growth opportunities (Cohen, 1997; Kolk & Mulder, 2011; Kolk & 

Pinkse, 2008). There does however exist little information on the effects of institutions on 

investors’ behavior across countries in this setting. In suggestions for future research, Glavas 

(2020) points towards whether the observed relationship is true across all issuing countries and 

institutional contexts. This draws our attention towards how differences in institutional context 

influence the value created through green bond financing. We follow the view of Klassen and 

McLaughlin (1996) and Lyon et al. (2013) that there are both normative and regulative 

explanations for the relationship between environmental performance and firm value. While 

there are more institutional aspects to study, such as the cultural-cognitive institutions 

discussed by Scott (1995), these are more informal and difficult to quantify. While this could 

be an interesting subject to investigate, it is not the focus of our study. 

 

The aim of this study is to provide evidence of the influence of differences in environmentally 

related institutions on firm value across countries. By demonstrating that institutional 

differences matter, this study has the potential to contribute to environmental policy design of 

governments, financing decisions of firms and in turn firm performance. In a broader context, 
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we also aim to contribute to a better understanding of the underlying mechanism of green bonds 

which could lead to possible benefits in terms of climate change prevention by more efficient 

resource allocation. With our focus on institutional differences across countries and firm 

performance, this  study adds to the international business literature. Furthermore, with an 

emphasis on investor behavior, the institutional context generally, environmental awareness 

and environmental taxes specifically, it adds to several other fields such as finance and 

sustainability. 

 

 The above problem discussion leads us to formulate the following research questions:  

 

● Does the stringency of regulative institutions affect equity investors' reaction to green 

bond issuance announcements?  

● Does the stringency of normative institutions affect equity investors' reaction to green 

bond issuance announcements? 

1.3 Disposition 

The remainder of the study is structured as follows: In section 2 we present a literature review 

that establishes a link between debt and firm value and environmental performance and firm 

value. Also, we consider institutions, institutional ownership and social norms. We also present 

two hypotheses used to test our research questions.  In section 3 follows method and data, 

where we operationalize our hypotheses, describe data handling and present the models used 

in the regression analysis. Results are presented in section 4 together with corresponding 

robustness checks. We discuss and answer our research questions in section 5 and in section 6 

a conclusion follows together with implications and suggestions for future research. 

  



10 

 

2. Literature Review and Hypotheses 

2.1 Literature Review 

2.1.1 Bonds and Firm Value 

To what degree a firm uses bond financing depends on its capital structure policy, that is how 

much of its investments are financed by equity or debt. The pecking order theory suggests that 

because of asymmetric information between a firm’s board or management and its debt or 

equity investors, how firms are financed conveys information on its value to investors (Myers 

& Majluf, 1984). The authors suggest that firms tend to rely on internally generated funds when 

possible. The rationale is that the information advantage of firms’ management over debt and 

equity investors increases the cost of external financing. If external financing is required, firms 

tend to prefer debt financing over issuing equity. Debt holders require lower returns compared 

to equity holders because they are entitled to higher claim to assets in case of bankruptcy. Thus, 

debt financing is cheaper than issuing equity.  

 

How equity investors react to debt offerings is less clear. Consistent with the pecking order 

theory, Masulis (1980) shows how changes in capital structure, in the form of debt issuance to 

buy back common stock, have a positive and significant effect on the value of the firm. Eckbo 

(1986) finds that straight debt-offerings have a non-positive effect on the issuing firms’ value 

while convertible debt offerings, that at a later stage can be converted into common stock, have 

significantly negative effects. Thus, debt financing seems to have little effect on firm value if 

it is not used to buy back common stock. Important is that equity investors value information 

stemming from the bond market. Whether a green bond conveys other valuable information to 

investors, in comparison to a conventional bond, is debated. Glavas (2020) finds a positive 

influence on the issuing firms’ stock price which is also larger than for conventional bonds. 

However, Lebelle et al. (2020) find that the relation between first time green bond issuance 

announcements and stock price is negative.  

 

Tang and Zhang (2020) also study the stock market reaction to green bond issuance 

announcements and find that first time issuers experience positive and significant abnormal 

returns. They also study the price premium of green bonds in the bond market and conclude 

that it is not significant and therefore the positive stock market reaction for first time green 
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bond issuers is not fully driven by lower cost of debt for green bonds compared to conventional 

bonds. Instead, the authors present alternative explanations. First, stock liquidity, i.e. how 

quickly stocks can be bought and sold without substantially changing the price, increases after 

a first time green bond issuance announcement. Second, institutional ownership increases by 

7.9% on average after a first time green bond issuance, mainly from domestic institutions. 

Meanwhile, hedge funds decrease their holdings. Flammer (2018) also finds that institutional 

ownership increases after green bond issuance but also finds that ownership of long-term 

investors and green investors increases.  

 

It is well documented that institutional investors tend to invest with non-pecuniary motives and 

with mandates regarding Socially Responsible Investing (SRI) due to social norms. Private 

investors are also influenced by social norms but these investors are not obliged to disclose 

their shareholdings as institutional investors are. Therefore, private investors are not under the 

same scrutiny as institutional investors. This makes the behavior of institutional investors 

relevant in this setting. Hedge funds on the other hand are natural arbitrage seekers with little 

or no concern for non-pecuniary motives. This discussion is further developed below in 2.1.4. 

Institutional investors are relevant to study also because it is documented that firms benefit 

both in financial and environmental terms from ownership of these investors. Environmental, 

Social and Governance (ESG) engagements by institutional investors generate abnormal 

returns of 2.3% over one year after the first engagement (Dimson & Karakas, 2015). Also, such 

engagements by institutional investors improve firms’ accounting performance and in turn 

increase institutional ownership. Institutional investors with long investment horizons tend to 

favor firms with high ESG scores and such investors are more patient in times of poor financial 

performance (Starks, Venkat & Zhu, 2017). Thus, institutional investors recognize and value 

firms’ ESG performance, which green bonds constitute a part of. 

 

There is an overall consensus that information on how firms are financed is valued by investors. 

Also, debt financing seems to be cheaper for the issuing firm than issuing equity. It has also 

been found that there is a direct link between the issuance of both conventional and green bonds 

and the stock market reaction. Whether the announcement of a green bond issuance is seen as 

value-generating is however more uncertain. 
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2.1.2 Institutions and Organizational Behavior 

As discussed above, institutional ownership seems to influence firm value. Because 

institutional investors are governed by the norms and regulations of their environment, how 

these institutions affect organizational behavior is central in our study. While institutions are 

often seen as a constraining force, it is also to a large extent an enabling and fostering force for 

economic interaction (Buckley, 2018). The literature on institutional theory is vast and well 

developed and stretches across several research fields. North defines institutions as: 
… humanly devised constraints that structure political, economic and social interactions. They 

consist of both informal constraints, and formal rules. [Institutions] create order and reduce 

uncertainty in exchange. (North, 1991, p. 97). 
 

Scott (1995) argues that the organizational institutional environment consists of three specific 

institutional pillars, being the regulative, normative and cultural-cognitive. The regulative pillar 

includes the institutions which regulate through its powers, which can be exemplified by the 

development and enforcement of laws and regulations, often referred to as formal institutions 

(North, 1990). This can be presented both on a macro and micro level, in the form of for 

example global trade agreements or domestic policies. These institutions can be described as 

setting directives for organizations and also creating a framework for potential repercussions 

or support if organizations refrain from or meet certain regulations (Scott, 1995). The 

normative pillar includes the behavioral expectations of stakeholders on an organization and 

takes the form of social norms which can affect regulations, but also function as influence on 

organizations directly. The main enforcement is provided by an implicit or explicit 

understanding of what is correct organizational behavior. The behavior that is seen as 

appropriate or correct tends to be national-specific and is also often applied more locally with 

subnational variations and therefore differ widely across nations. The normative pillar is often 

expressed as more informal and guided by values, traditions, and expectations. Lastly, the 

cultural-cognitive pillar is the most informal of the three and suggests that shared logics and 

frames of social networks tend to affect organizational behavior (ibid).  

 

DiMaggio and Powell (1983) provides a framework of three processes which leads to 

institutional isomorphism. The authors argue that once a set of organizations emerges as a field, 

they will become increasingly alike despite attempts to distinguish themselves from the other 

organizations in the field. This is argued to happen due to coercive, mimetic and normative 

processes. Coercive isomorphism shapes organizations through both formal and informal 



13 

 

pressures exerted by other organizations and cultural expectations in the respective society in 

which the organization functions. As organizations in specific settings face similar 

environments, often imposed by a more powerful authority, all organizations will have to adapt 

to it in a similar manner, making the organizations increasingly similar. Mimetic isomorphism 

mainly stems from uncertainty and the authors argue that organizations tend to model 

themselves based on other successful and/or legitimate organizations, specifically in times of 

uncertainty. Lastly, normative isomorphism is a process mainly stemming from 

professionalization, where individuals in organizations are increasingly alike due to e.g. similar 

training in university. Based on the evidence provided by DiMaggio and Powell (1983), it is 

clear that institutions play a significant role in the shaping of organizations and their actions. 

Meyer and Rowan (1977) also study the field of organizational institutions and conclude that 

there are not only different forms of institutional processes or pressures, but that institutions 

differ across nations. More specifically, the authors argue that organizational structures tend to 

increasingly reflect the rules that are institutionalized and legitimized in each respective 

country.  

 

Not only do institutions seem to shape organizations, but the respective institutional 

environment also seems to label MNEs on a global scale (Dunning & Lundan, 2018). The 

authors provide evidence that the green reputation of MNEs oftens tends to be connected to the 

political distance of the home country, something that Pinkse and Kolk (2012) describe as a 

liability of origin. This liability stems from the fact that organizations tend to be highly 

associated with their country of origin and its rules and regulations, even though the 

organization may not have any close links to their home-country government. While 

institutional embeddedness can be discussed to be a liability, it has also been found that both 

political and institutional legitimacy should be considered a major resource for firms and that 

it empowers both social and economic fitness (Carroll & Delacroix, 1982).  

 

Institutions do not only seem to affect the organizational structure, actions and reputation, but 

there does also appear to be a direct link between institutions and capital markets. Several 

studies have shown that political uncertainty has a significant effect on market volatility 

(Beaulieu, Cosset & Essaddam, 2006; Chau, Deesomsak & Wang, 2014). Also, institutional 

quality, defined as corruption control, democratic accountability and bureaucratic quality, has 

a positive and significant impact on stock market performance (Winful, Sarpong & Agyei-
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Ntiamoah, 2016; Manasseh, Mathew & Ogbuabor, 2017). La Porta, Lopez-de-Silanes, 

Schleifer and Vishny (2000) demonstrate that there are large discrepancies between countries 

in the breadth and depth of capital markets and firms’ access to external financing. These 

discrepancies are explained by how well equity and debt investors are protected by law from 

expropriation by the managers and controlling shareholders of firms. They argue that investor 

protection facilitates the development of financial markets. The rationale is that when investors 

are well protected from expropriation, they pay higher prices for securities which incentivizes 

entrepreneurs to issue securities. This applies to both equity and debt. La Porta et al. (1997) 

show that countries with better shareholder protection have higher valued stock markets, higher 

number of listed shares per capita and higher initial public offering (IPO) activity than do 

countries with less protection. Thus, La Porta et al. (1997, 2000) show how regulative 

institutions, in this case expropriation laws, affect the breadth and depth of capital markets. 

2.1.3 Environmental Performance and Firm value 

It is warranted to consult the literature on how environmental performance announcements 

influence firm value for several reasons. For instance, Flammer (2018) demonstrates that 

issuing a green bond can improve environmental performance and that it is also an effective 

signal of environmental performance to markets. Post-issuance, these firms improve 

environmental ratings and reduce CO2-emissions. Thus, green bonds form a specific part of 

firms’ CSR policy (Glavas, 2020). Also, the literature on environmental performance 

announcements and firm value tend to rely on institutional logic similar to our study. 

 

Klassen and McLaughlin (1996) find that announcements of strong environmental performance 

measured by environmental awards are positively associated with stock market reaction and 

weak environmental performance as measured by crises is negatively associated with stock 

market reaction. In addition, Hamilton (1995) demonstrates that stock prices react negatively 

to the news that some firms were the largest polluters of toxic emissions, where firms lost on 

average 1.2% of their market value in conjunction with the initial announcement. While Glavas 

(2020) views regulation to be the determining factor of the stock market reaction, Klassen and 

McLauglin (1996) see both normative and regulative influences. For example, because 

customers have pro-environmental preferences, good environmental performance can translate 

into increased market shares and margins. This would trigger a positive stock market reaction 

immediately at the announcement of good environmental performance because markets assess 
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such information rapidly. Also, firms moving ahead of regulations are better equipped to meet 

more rigid standards and regulations in the future. Furthermore, firms with good environmental 

performance will tend to be more resource efficient which improves productivity and in turn 

profitability. News of poor environmental performance has a negative influence on stock prices 

for several reasons. Environmental disasters are associated with substantial clean-up and 

litigation costs, as well as reputational damages which also affects future profitability (Klassen 

& McLaughlin, 1996). Also, there are large fixed costs associated with chemical management 

and handling increased emissions (Hamilton, 1995). 

 

Lyon et al. (2013) perform a similar study as Klassen and McLaughlin (1996) on the effects of 

environmental awards on stock market reactions of Chinese firms between 2008-2011. The 

purpose is to measure to what extent China’s institutional system is supportive of 

environmental protection. They find, contrary to Klassen and McLaughlin (1996), that 

environmental awards have a non-positive or even negative impact on stock prices. Also 

relative to peers, award winning firms experience lower returns. The authors suggest that the 

non-positive stock market reaction occurs because award winning firms have incurred large 

and unnecessary costs to e.g. reduce pollution that are not outweighed by revenue or cost 

benefits which puts the firm at a disadvantage. Thus, by the same logic as in Klassen and 

McLaughlin (1996), Chinese firms are instead either not affected or even punished with lower 

market capitalization due to the environmental award. The institutional environment in China 

seems therefore to be less supportive of pro-environmentalism. 

 

Similar to the studies of Klassen and McLaughlin (1996) and Lyon et al. (2013), Bird et al. 

(2011) study the relation between stock market reactions, CSR activities and geographic 

location, with the idea that there are differences in the supportiveness of institutions. The 

authors conclude that CSR activities have a positive effect on the firms’ stock prices in 

European markets, in comparison to Japan, US and Australia, in which stock prices are 

unaffected by such announcements. These findings are explained by the fact that these nations 

have a more modest approach towards CSR overall, implying that the national institutional 

environment affects the capital market reaction (Bird et al., 2011). 
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2.1.4 Institutional Ownership and Social Norms 

As outlined above, institutions affect organizational and investor behavior in several ways. Its 

influence in relation to climate change is an area that has gained more prominence in recent 

years. Glavas (2020) argues that the signing of the Paris Agreement has led investors to 

consider the risk that organizations will face environmental regulations following the 

agreement. While Glavas (2020) points towards regulative institutions, it is likely that other 

institutional pillars also have a strong influence on investors’ reactions. It is established that 

firms not only comply with recent developments in environmental policy, but also go beyond 

simply not breaking the rules and regulations. There are several reasons for this, including 

threat of civil lawsuits and pressure from consumer and environmental groups, but also a 

possibility that firms try to gain a competitive advantage from a marketing perspective (Cohen, 

1997). The environmental pressure has gone from being solely a command and control form 

of regulation, to also including a more market-based as well as information-based approach, 

where the value of being an environmentally friendly firm and displaying information 

confirming this can play a vital role in a firm's survival (ibid). 

 

Benabou and Tirole (2010) extend this argumentation and present alternative explanations to 

why firms engage in CSR. One hypothesis is that the philanthropy of individuals is often 

delegated to firms that are acting as a channel for expressing citizens' values, for reasons such 

as information and transaction costs. The main point of this argument is the idea that firms 

exercise CSR, not only because of its own profit, nor for altruistic reasons, but rather because 

of consumer and investor demand. This implies that firms react to a normative institutional 

pressure, where firms do good on individuals’ behalf due to their demand for socially 

responsible behavior (SRB). Benabou and Tirole (2010) further hypothesize that firms are 

engaging in CSR to maximize intertemporal profits. As opposed to firms acting with a short-

term perspective to profit maximization, the authors argue that firms are taking a long-term 

perspective, where firms are able to avoid possible future remedies in the form of lawsuits, 

consumer boycotts and environmental clean-up costs, something they call a “win-win” 

situation, or “doing well by doing good”. CSR activities are also argued to be used in a more 

strategic manner in order to strengthen the firm's market position and thereby increase long-

term profits. While CSR activities could be used to strengthen a firm's market-position, how 

stock markets react to such activities seem to be dependent on the institutional environment in 

which the firm operates (Lyon et al., 2013; Bird et al., 2011). 
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Hong and Kacperczyk (2009) also discuss the importance of CSR in their study of sin stocks 

and (un)sustainable investments. The authors study the investing environment of publicly 

traded companies which engage in the production of alcohol, tobacco and gaming, something 

the authors refer to as sin stocks. The authors find evidence that sin stocks have considerably 

less institutional ownership than stocks with otherwise comparable attributes and receive less 

attention from analysts. The sin stocks are also argued to be cheaper, or have a higher expected 

return than its comparatives, something that is primarily attributed to the neglect from certain 

institutional investors and hence an increased risk sharing of owners. As a consequence, these 

firms have a higher cost of capital. In line with the argument presented by Glavas (2020), Hong 

and Kacperczyk (2009) also argue that discounted sin stock pricing can be explained with the 

future litigation risk associated with the products produced by sin stock companies.  

 

There seems to be similar underlying mechanisms in the green bond market. Baker et al. (2018) 

show that green bonds are sold at a premium compared to otherwise identical non-green bonds 

and explain this with the flipside of the argument of Hong and Kacperzyk (2009). Institutional 

investors which are frequent investors in green bonds are partly governed by non-pecuniary 

motives such as pro-environmental preferences. Because institutional investors such as pension 

funds are under the scrutiny of social norms of e.g. pro-environmental preferences, demand for 

green bonds is high which contributes to the green bond premium. Thus, the same social norms 

that according to Hong and Kacperzyk (2009) lead institutional investors not to invest in sin 

stocks has led them to invest in green bonds, according to Baker et al. (2018). As discussed 

above, institutional investors also increasingly purchase shares in these firms post-issuance 

(Tang & Zhang, 2020; Flammer, 2018). The example of sin stocks shows how social norms, 

or normative institutions, have a clear and direct impact on firm value.  

2.2 Hypotheses 

In this section we state two hypotheses based on the discussion above. It is established that 

regulative and normative institutions structure organizational behavior (Scott, 1995). Also, how 

supportive institutions are of corporate environmental activities differ across countries (Bird et 

al., 2011; Lyon et al., 2013). There is also a direct link between both regulative and normative 

institutions and capital markets (Laporta et al., 1997, 2000; Hong & Kacperczyk, 2009; Glavas, 

2020). Furthermore, it is established that debt-originated information affects the reaction of 
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equity investors and thus affects stock prices (Eckbo, 1986; Masulis, 1980; Myers & Majluf, 

1984). The stock price reaction to a green bond issuance announcement is however ambiguous. 

Glavas (2020) finds a positive reaction and Lebelle et al (2020) find a negative reaction. In 

addition, investors react to environmental performance announcements and that green bonds 

can be seen as such an announcement (Klassen & McLaughlin, 1996; Lyon et al, 2013; 

Flammer, 2018). Thus, we formulate two hypotheses:  

 

Hypothesis 1: The stringency of regulative institutions of the issuing firm's home country is 

positively associated with equity investors' reaction to a green bond issuance announcement. 

 

Hypothesis 2: The stringency of normative institutions of the issuing firm’s home country is 

positively associated with equity investors’ reaction to a green bond issuance announcement. 
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3. Data and Estimation Framework 

In this section we provide information on the methodology used in our study. We start by 

discussing the different indicators used to operationalize our hypotheses. Thereafter we 

describe the control variables and data used in the study and how these are handled. We also 

provide information on the two different estimation frameworks used for our analysis, namely 

an event study and a panel study. Lastly, other methodological considerations faced during the 

process are discussed. 

3.1 Data 

3.1.1 Data Sources 

We gather data from several sources. Green bond issuance announcements are retrieved from 

Bloomberg. Stock prices for the firms and their corresponding market indices are retrieved 

from Capital IQ. Control variables are drawn from both of these two databases. We also use 

Dartmouth College to retrieve the Fama-French 3 Factor Model variables. We test two 

independent variables. These are outlined below.  

3.1.2 Independent Variables and Operationalization of Hypotheses 

In order to test the above hypotheses, we use two variables that function as proxies for two of 

the institutional pillars discussed above. Since the study sets out to investigate both regulative 

and normative institutions, one variable is used for each of the respective institutional pillars. 

The environmental awareness index (EAI) developed by Harju-Autti and Kokkinen (2014) is 

used to represent normative institutions. For regulative institutions, environmentally related tax 

revenue as a share of national GDP is used as a proxy, with data retrieved from the OECD 

(2021a). Further definition and description of the indicators are given below. We consult the 

Environmental Policy Stringency Index developed by the OECD (2021b) and define stringency 

as the extent to which institutions put an explicit or implicit price on environmentally harmful 

behavior. The index itself is likely a good proxy for the institutional environment but it does 

not cover a sufficient number of countries to be applicable in our study. Thus, by stringency in 

relation to the environmental awareness index we refer to increasing awareness. In relation to 

environmentally related tax revenues, a higher value implies increased stringency.  
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3.1.2.1 Environmentally Related Tax Revenue 

Miller and Vela (2013) show that environmentally related tax revenue as a share of GDP is 

positively associated with reductions in CO2 emissions, PM10 and energy consumption and 

production from fossil sources. The authors also argue that environmentally related tax 

revenues is a specific part of a government’s environmental policy which is used to 

disincentivize environmentally harmful behavior. The OECD (2021a) further states that 

environmentally related taxes are an important instrument for governments to shape relative 

prices of goods and services. Based on these arguments, we use the indicator of 

environmentally related tax revenue as a proxy for the regulative pillar of institutions. We find 

it to be consistent with the definition of institutions by North (1991) and the definition of the 

regulative pillar by Scott (1995) discussed in 2.1.3. The OECD provides statistics on a national 

level. It is reported as a share of annual GDP and includes data from over 100 nations, including 

OECD member countries, accession countries and selected non-OECD countries. The full list 

of the nations and the corresponding tax level that we include in our study can be found in 

Table 7 in the appendix. Data is provided on a yearly basis. In the OECD data on 

environmentally related tax revenue some values are estimated and there exist incomplete data. 

The value is flagged as estimated if at least one parameter is estimated which is common for 

non-OECD countries (OECD, 2021a). Therefore, we have little concerns for the quality of the 

data. The indicator is consistent with our definition of stringency (Miller & Vela, 2013). We 

use the tax level for the corresponding year and country for each green bond issuance 

announcement. 

3.1.2.2 Environmental Awareness Index 

Harju-Autti and Kokkinen (2014) define environmental awareness (EA) as a state of being 

aware, having knowledge about, and being conscious of the environment in which people live, 

which in turn tends to influence people's development and pro-environmental behavior. The 

definition rests on three pillars: motivation, knowledge, and skills and is based on Stapp et al.’s 

(1969) ideas on environmental education: 1. Motivation to try to improve the environment, 

which is based on values and attitudes. 2. Knowledge and understanding about facts, truths or 

principles and of the cause-effect relationships in our environment. 3. Skills needed to act in 

ways that improve the environment (Harju-Autti & Kokkinen, 2014).  
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The authors collect information from a total of 57 different countries, representing a total of 

76.7% of the world’s population. Each of the nations are given a score in the range between 0 

to 100, where a high score represents a high EA and vice versa. Highly ranked countries such 

as Austria, Sweden and Finland range between 70.9 - 73.1, whereas lower ranked countries 

such as Pakistan, Nigeria and Iraq range between 27.2 - 29.4. The full list of the nations and 

the corresponding score that we include in our study can be found in Table 8 in the appendix. 

By sorting the nations based on their respective score, the authors are able to develop an EAI, 

allowing for comparisons between the 57 countries. While there are several cross-national 

studies trying to capture environmental concern or awareness, the study presented by Harju-

Autti and Kokkinen (2014) can be argued to be well-suited for capturing the normative 

institutional pressure that this study aims to investigate and is also the study that is the most 

extensive. 

 

The index was published in 2014 and is not updated yearly. Because norms and values tend to 

be robust and change slowly (Ehrlich & Levin, 2005), we find it suitable for our study, although 

our sample ranges over a longer period of time both before and after 2014. Because 

environmental awareness is tightly connected to social norms (Harju-Autti & Kokkinen, 2014), 

it is consistent with the definition of institutions by North (1991) and the definition of the 

normative pillar of Scott (1995).  

3.1.3 Green Bonds 

Information on green bonds and its announcement is retrieved from Bloomberg, where we 

gather information on all of the green bond issuances of interest available, ranging from the 

first green bond issued in 2007 to February 2021 when we compiled our sample. Further 

information on the distribution of countries, industry, announcement year and other descriptive 

statistics of our sample can be found in Table 5 and Table 6 in the appendix. The green bonds 

are identified using the keyword “Green Instrument Indicators” on Bloomberg. Green bonds 

issued by private companies are excluded since the security is not traded and daily price 

changes cannot be observed. We follow the method by Glavas (2020) and Tang and Zhang 

(2020) and exclude firms on Bloomberg's definition of financials because of the particularities 

of these issuers in terms of regulation and leverage. While firms use the instrument to finance 

their own green projects, financial institutions use it to issue green loans and to invest in other 

firms’ projects (Tang & Zhang, 2020).  
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Since we are interested in studying the stock price effect of the information that a green bond 

signals to the market, the date of announcement of the green bond is used in the study, rather 

than the actual issuance date of the bond. Tang and Zhang (2020) also find that the 

announcement effect is larger for first-time issuers than for repeat issuers. This is logical 

because markets evaluate new information. Hence, only the first-time issuance of a green bond 

from any single firm is included in the sample.  

3.1.4 Stock Prices and Market Indices 

After retrieving the sample of green bond first-time issuers and the respective announcement 

date, the S&P Capital IQ database is used to retrieve the stock prices for each of the issuing 

companies in conjunction with the green bond issuance announcements. Following the 

methodology of Glavas (2020), the return estimation period is set to 250 trading days. Hence, 

stock prices from 450 days prior to and 20 days after the announcement are retrieved for each 

respective stock to account for weekends and other non-trading days. Firms with less than 250 

trading days, excluding leakage period of 15 trading days, are excluded from the sample. For 

example, firms with IPO six months before the issuance announcement are excluded. After 

excluding firms with insufficient trading data prior to the issuance announcement, there are 

161 firms in our sample. Firms with more than ten missing observations in the daily closing 

price are excluded, since it may affect the alpha and beta of the stock. After this exclusion 

criteria, 144 firms remain, which is also the final sample.  

 

We use the country of domicile for each of the companies to find the correct market index to 

compare the stock price to in order to later estimate the abnormal return. Since the size of the 

firms in the sample differ widely, the all-share indices in the respective countries are used to 

the extent possible. A full list of all the indices used can be found in Table 9 in the appendix. 

In cases where Capital IQ does not provide all-share indices, smaller indices are used such as 

the CAC40 or OMXH25 which cover the 40 and 25 most traded companies on the French and 

Finnish stock markets respectively. Upon identifying the appropriate national indices, we use 

S&P Capital IQ to retrieve the market index value for the corresponding date of the stock 

prices. In some cases the firms’ stock return is a part of the market index. Thus, a french firm 

may influence the CAC40 market index which is in turn used to estimate the alpha and beta of 

the firm. However, the adverse effects of this are estimated to be minimal.  
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3.1.5 Control Variables 

Previous research has shown that there are several characteristics that affect equity investors’ 

reactions to bond issuances. In order to control for possible variables which may affect the 

relation between stock market reactions and normative and regulative institutions, and thus the 

regression analysis result, we include a set of control variables in our dataset. Spiess and 

Affleck-Graves (1999) find that there is evidence of significant underperformance for smaller 

and younger firms in comparison to larger firms, specifically in relation to straight debt issues, 

we therefore include 1. Firm size, computed as the natural logarithm of total assets. Also, 

Jacobs (2014) argues that single events may have a smaller impact on large firms. Furthermore, 

small firms tend to have less analyst coverage, therefore announcements may provide more 

new information to the market. Goh and Ederington (1993) find in their study of bond 

downgrading that an increase in leverage for firms has positive implications for shareholders 

and that this response is generally due to past known leverage increases. Hence, the capital 

structure of firms in conjunction with bond issuance announcements can be argued to impact 

equity investors' reactions and we therefore include 2. EBIT to total interest expenses and 3. 

Total debt to total capital which both function as risk-related measures. In Godlewski, Turk-

Ariss and Weill’s (2013) study, it is argued that both the performance of firms and bond specific 

characteristics affect equity investors’ perception of firm value. We therefore include 4. Return 

On Assets (ROA), which is used as a measure of the performance of the firm and the bond 

specific characteristics 5. Bond size and 6. Coupon rate. From Bloomberg we also gather 7. 5-

year Default probability, which, similar to 2. EBIT to total interest expenses and 3. Total debt 

to total capital, serves to account for the riskiness of the issuer. The control variables we apply 

in this study are common in both event studies with green bonds and other environmental 

performance measures.  

3.1.6 Additional Information 

Additional information for each of the green bond issuing firms is retrieved from Bloomberg 

and includes the respective ticker, international securities identification number (ISIN), 

industry in which the firm is active (based on the two digit Standard Industrial Classification 

(SIC) code), and maturity date. Data is also retrieved from Dartmouth College (2021) for the 

factors included in the Fama-French 3 Factor Model.  
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3.1.7 Reliability & Validity of Datasets 

There is a possibility that the indicator environmentally related tax revenues is not the most 

accurate to represent regulative institutions. An example pertaining to this is the fact that 

Sweden, a country often expressed as an innovator in tackling climate change, only ranks as 

11th out of the 26 countries included in our sample on the list of highest environmentally related 

tax revenue, while countries such as Turkey, Italy and Poland all rank higher. In comparison, 

other alternative indicators such as the Sustainable Governance Indicators (Bertelsmann 

Stiftung, 2020) and the Environmental Policy Stringency Index (OECD, 2021b) put Sweden in 

the top tier of the listed countries, while nations such as Turkey, Italy and Poland can all be 

found in the mid-tier or lower parts of the rankings. Still, Miller and Vela (2013) demonstrate 

that environmentally related tax revenue is related to reductions in pollution. Considering this 

and the fact that taxes are conventionally used to disincentivize unwanted behavior, we believe 

it is a valid indicator of the stringency of regulative institutions.  

 

Stability is a prerequisite for reliability in data (Bryman & Bell, 2019). Since the indicator EAI 

which is used to represent the normative institutional stringency is not updated yearly, the 

stability in the indicator can be discussed. Because the indicator was constructed in 2014, it is 

debatable whether the index is indicative of the EAI when the green bonds issuance 

announcement occurs. However, as discussed in 3.1.2.2 and as expressed by Ehrlich and Levin 

(2005), norms and values tend to change slowly. Therefore we still find the indicator to be 

reliable. 

 

There is also a possibility that the dataset used to calculate CAR has inaccuracies. As discussed 

in 3.1.3, data is retrieved from Capital IQ’s database. Upon examining our dataset, we discard 

several firms from the sample due to a significant amount of missing observations in daily 

closing stock prices. While this in some cases could be explained by the fact that the shares of 

the firm were not traded during the specific trading day, this is unlikely. After further 

examination, this is not the case for the majority of missing values in our dataset. Because of 

the natural limitations to the number of available observations, because green bonds as a 

financing instrument is young, the quality of the data is crucial. We view the sample of 144 

unique issuers as sufficient but had the Capital IQ database been more complete, our sample 

would have been larger and arguably more reliable. 
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3.2 Estimation Framework 

The study is performed using both an event study methodology and a panel analysis 

methodology with interaction variables. We use both of these methods since it provides a more 

robust result and since both of the methodologies have different strengths and weaknesses. An 

event study is used in order to measure the effect of an economic event on the value of a firm 

and can be used to examine the behavior of asset prices around the time of certain corporate 

actions as well as post-event stock price changes after a major event affects the respective 

company (Campbell, Lo & MacKinlay, 1997). This method is highly useful given the efficient 

market hypothesis (EMH), that in a rational marketplace, asset prices will immediately react to 

new information of an event (Fama, 1990). By studying the asset price during a relatively short 

time period, the economic impact of a specific event can therefore be measured (Campbell et 

al, 1997). The authors propose that the methodology is useful when studying e.g. mergers and 

acquisitions, earnings announcements and issues of new debt or equity. Since our study focuses 

on asset prices in conjunction with the announcement of a green bond issuance, the event study 

methodology is highly suitable for our purposes.  

 

While an event study is suitable for our cause, a panel data analysis can account for issues 

which are difficult to observe in cross-sectional studies. Panel data can be described as repeated 

observations over time from a cross-section of “individuals” such as e.g. specific people, or as 

in the case of this study, firms. One key advantage of using panel data is that it offers a better 

opportunity to evaluate causal propositions than strictly cross-sectional data does (Monogan, 

2011). Because there are multiple observations per firm, using panel data also allows us to 

apply firm fixed effects. Further explanation on how the methods have been adopted is 

explained below. 

3.2.1 Event Study Methodology 

We follow the traditional event study methodology adopted by e.g. Eckbo (1986). The 

announcement date of the green bond issuance is used as the event date. The announcement 

date is used because it likely conveys more new information to financial markets than the issue 

date (Lebelle et al., 2020). For robustness we perform analysis on a wider event window, using 

a maximum of three days around the event date as applied by Glavas (2020). Thus, we consider 

the possibility of information leakage prior to the issuance announcement and the possibility 

of under-reaction after the issuance announcement. The EMH suggests that including day t+1 
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is unnecessary, however it is widely used in event studies. Our estimation period is 250 trading 

days and we apply a 15 day leakage period to assure that no information from the green bond 

issuance announcement will influence the stock price and thus the alpha and beta estimates. 

Figure 1 illustrates the timeline of the event study.  

 
Figure 1. Illustration of event study timeline.  

 

In event studies, the main variable of interest is the cumulative abnormal return (CAR) which 

is the sum of the daily abnormal returns during the event window. Abnormal return is estimated 

as the difference between realized return and expected return. We gather stock price data from 

Capital IQ using the closing price function adjusted for major stock splits and dividends. We 

compute stock return in the following way:  

 

R!" = #!"$#!"#$
#!"#$

           (1) 

 

Where R!" is the return of security # on day $ and % is the price of the security. We estimate 

return using two models, the Capital Asset Pricing Model (CAPM), or the market model, and 

the Fama-French 3 Factor Model. The CAPM accounts for a stock's systematic co-movement 

with the market. The Fama-French 3 Factor Model uses a similar method to value assets, but 

also considers size and value risk factors. The CAPM is the most widely used and our main 

focus. Because our event dates are not clustered in time, the CAPM is regarded as unbiased 

and efficient (Binder, 1998). 

 

For each issuing firm we perform an OLS regression of the stock return and corresponding 

index return to estimate the market model parameters &% and '%using an estimation period of 

250 trading days ending 15 days before the event window. &% is the intercept and '% the 

coefficient that reflects the systematic co-movements of security #(′	return with the 

corresponding index (Eckbo, 1986). Thus, we estimate return as follows: 
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+&', = &% + ('%+(')          (2)	

where +&',  is the estimated return for security # on day $ and +(' is the market return on day $. 
Consequently, we compute the CAPM abnormal returns as follows:  

0+%' = +%' − +&',            (3) 

 

where 0+%' is the abnormal return of firm # on day $. As implemented in Glavas (2020), missing 

observations are excluded from the sample. Missing observations amounts to less than 0.2% of 

the total observations.  

 

The cumulative abnormal return between $) and $* is computed as:  

 

20+%($), $*) = ∑ 0+%'	'*
',')          (4) 

 

In most event studies, the sign and significance of CAR is the focus of the analysis. In our 

study, the sign and significance of the abnormal return a firm receives by issuing its first green 

bond is of less interest. Rather, the focus is whether CAR depends on the stringency of 

normative and regulative institutions. However, we run a t-test against the null hypothesis that 

CAR does not differ from 0. CAR is on average slightly negative and P-values are consistently 

larger than 0.1, therefore we do not reject the null hypothesis. Thus, in itself, the green bond 

issuance announcement does not translate into abnormal returns. We run the t-test as a 

reference for the panel data model explained below. 

 

We include two independent variables introduced above in the regression: Environmental 

awareness index (Harju-Autti and Kokkinen, 2014) and Environmentally related tax revenue 

as a share of GDP (OECD, 2021a). We draw control variables from Glavas (2020), Spiess and 

Affleck-Graves (1999), Goh and Ederington (1993) and Godlewski et al. (2013) to control for 

firm and bond characteristics that may influence equity investors’ reaction to green bond 

issuances. We include the following control variables: Firm size, Debt to capital, EBIT to 

interest expenses, ROA, Bond size, Coupon and Default probability. We lag firm-specific 

control variables, thus using financial data from the fiscal year prior to the issuance 

announcement to reflect equity investors’ available information of such variables. We fit the 

following model:  
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20+%($), $*) = &% + ')506% + '*708% + '-29:$;9<(% + =%     (5) 

 

Where ')506% is the environmental awareness index value for security # based on country of 

domicile of the issuing firm, '*708% is the environmentally related tax revenue as a share of 

GDP for security # based on country of domicile of the issuing firm, '-29:$;9<(% 	is the list of 

control variables for security # and =% 	 is the error term.  

3.2.2 Panel Data Methodology 

To strengthen our analysis we also use a panel data methodology. We apply the same maximum 

three day window around the event date and include 250 trading days per firm prior to the event 

date, disregarding the same 15 trading days before the event date as in the event study analysis. 

Thus, per firm we analyze a maximum of three days around the event window and 250 trading 

days before the event date which yields a total of 36 432 observations. In the event study 

analysis, we first compute the CAR and then perform the regression analysis. In the panel data 

analysis, we instead attempt to determine the influence of the environmental awareness index 

and environmentally related tax revenue using only one model. When computing CAR in the 

event study model, we subtract +&',  from R!". In this model we regress R!" on  +&',  because it is 

likely the best explanation of the daily variations of firms’ stock return. Therefore, we do not 

include control variables other than  +&', . Thus, we fit the following two models:  

 

R!" = ##$$ + &%'()* + &&+,-'()' + &*+,-+,- + &.'()*	/	+,-'()' +	&/'()*	/	+,-+,- + 00 
(6) 

 

R!" = ##$$ + &%'()* + &&12/'()' + &*12/+,- + &.'()*	/	12/'()' +	&/'()*	/	12/+,- + 00 
(7) 

 

Where R!" is the return for security # on day $, is the estimated return of security # on day $, 
')>9:? is a dummy variable that takes the value 1 during the event window, 0 otherwise, 

'*506./0. 	is a dummy variable that takes the value 1 if the firm’s home country’s EAI score 

is in the top 33.3%, 0 otherwise, '-506123	is a dummy variable that takes the value 1 if the 

firm’s home country’s EAI score is in the bottom 33.3%, 0 otherwise, and the two interaction 

variables represent observations where both the bond criteria and the EAI criteria are satisfied 
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simultaneously. The second model is identical to the first but for Tax which is the 

environmentally related tax revenue as a share of GDP.  

 

The Bond dummy variable serves to test whether the green bond has an influence on the stock 

return. However, the main variables of interest are the interaction variables that serve to test 

whether a high or low score on environmental awareness index and environmentally related 

tax revenue influence stock returns during a green bond issuance announcement, relative to the 

reference variable Medium. High and Low scores are based on percentiles 33.3 and 66.6 in our 

sample. If we would base percentiles on available data on environmental awareness and 

environmentally related tax revenues for all available countries, the distribution of high and 

low scores would be skewed to high scores and we would have too few countries in the 

'4>9:?	@	506123 and '4>9:?	@	7A@123 variables. Thus, the countries in our sample have 

on average higher EAI scores and environmental taxes compared to the total. Therefore, high 

and low scores should be interpreted as high and low relative to our sample rather than the 

universe.  

 

Another strength of this model is that it indicates whether the relationship between e.g. 

environmental awareness and stock market reactions to green bond issuance announcements is 

stronger for high or low scoring countries. The first model provides the linear relationship but 

from the model based on panel data we are able to interpret whether the relationship is skewed 

in any direction.  

3.2.2.1 Fixed Effects 

For the panel data model we run a Hausman specification test to test whether fixed or random 

effects are suitable in this setting. Fixed effects are variables that are constant across individuals 

(firms) over time. In our study, the category firm is constant over all 250 trading days for each 

green bond. Random effects are unlike fixed effects random and unpredictable (Bell, 

Fairbrother & Jones, 2019). The null hypothesis of a Hausman specification test is that the 

difference in the fixed effects estimator and the random effects estimator is not systematic. If 

the test results indicate that the null hypothesis should be rejected, the model may suffer from 

endogeneity and fixed effects are preferred. If the test does not support a rejection of the null 

hypothesis, a fixed effects model can still be used, but a random effects model is inappropriate 

if the test supports a rejection of the null hypothesis. The Hausman specification test shows 

small differences between the random effects estimator and the fixed effects estimator and with 
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a p-value of 0.69 we do not reject the null hypothesis. However, due to the structure of our 

data, we will apply firm fixed effects in the panel data model. 

3.3 Other Methodological Considerations 

3.3.1 Endogeneity 

Endogeneity is an issue in regression analysis. Two frequent sources of endogeneity are 

omitted variable bias and simultaneity (Roberts & Whited, 2013). Omitted variables are 

variables that should be included as independent variables in regression analysis but are not, 

which may lead to biased results. As in Glavas (2020), we attempt to handle this issue by using 

fixed effects in the panel analysis model. Also, we apply year and industry dummies in the 

event study model. Simultaneity occurs when the independent variable causes the dependent 

variable simultaneously as the dependent variable causes the independent variable. 

Simultaneity does not appear to be an issue in our study for practical reasons because the 

independent variables do not change.  

3.3.2 Test for Heteroskedasticity  

A Breusch-Pagan/Cook-Weisberg test for heteroskedasticity shows that there exists 

heteroskedasticity in the data, which we control for by applying robust standard errors in the 

regression analysis. Heteroskedasticity implies that the variance of the error term is unequal 

across the sample. For example, we see that by plotting the fitted values after running the 

regression for the event study model that the variance of residuals are larger for extreme values 

than values around 0.  
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4. Results  

In this section, we present the regression results that measure the extent to which environmental 

awareness and environmentally related tax revenue impact the stock market reaction to a green 

bond issuance announcement. The regression models are explained below.  

4.1 Regression Results 

Table 1 shows the results where we regress CAR on four different event windows on 

environmental awareness index and environmentally related tax revenue for two different CAR 

estimation methods. The CAPM is most widely used to estimate CAR in event studies. We 

include both Year and Industry dummies to fix for differences between such groups. In this way 

we mitigate effects from events, such as the signing of the Paris agreement, that may have 

affected the relationship between EAI/Tax and stock market reactions to green bond issuance 

announcements, as well as capturing the possible effects that stems from industry specific 

characteristics.  

Table 1. Regression results of model (5) in section 3.2.1.   
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As explained in 3.2.1 the main effect on CAR is expected to be realized on the day of the event. 

Hence, our main focus is the (0, 0) event window. In (1), EAI is significant and positive at the 

95% confidence level and Tax is positive at the 90% level. These results confirm hypothesis 2 

but show less support for hypothesis 1. We also observe that the signs of the coefficients are as 

hypothesized. The results of (2), (3) and (4) also confirm hypothesis 2 but not hypothesis 1. 

The coefficients are economically meaningful. For every 1 point increase in EAI, CAR 

increases by 0.08. The index in our sample ranges from Mexico at 33.7 to Austria at 73.1, 

therefore a 1 point increase in EA is rather small. For example, if the EA of Japan at 60.8 would 

increase to the value of Finland’s score at 70.9, it would ceteris paribus imply a positive change 

on CAR of approximately 0.8. A 0.8% increase in firm value would imply $134 million on 

average in our sample. The coefficient 0.006 of the variable Tax in (1) is also economically 

meaningful. For example, the environmentally related tax revenues as a share of GDP in 

Norway is 1 percentage point higher than in China. Ceteris paribus, this difference influences 

CAR by 0.6.  

 

Model (5) to (8) estimates CAR using the Fama-French 3 Factor model estimation method. 

Coefficients and p-values are similar to the CAPM estimation method, although weaker for the 

(-1, 0) event window. Coefficients are in general larger for wider event windows. Furthermore, 

coefficients are largest for the (0, 1) and (-1, 1) event windows using both the CAPM and Fama-

French 3 Factor Model estimation methods. This indicates two things. First, EAI and Tax seems 

to influence CAR more during the day after the announcement than the day prior. Regressing 

CAR on only (1, 1) results in a positive coefficient at the 90% confidence level while regressing 

CAR on (-1, -1) yields no significance for both EAI and Tax. Therefore, there does not seem to 

exist any leakage of information on the day prior to the green bond issuance announcement in 

regard to neither EAI nor Tax. Second, coefficients are likely larger for wider event windows 

because the CAR calculation is cumulative rather than average per day. Regressing cumulative 

average abnormal return (CAAR) on the event windows (0, 1), (-1, 1) and (-1, 1) results in 

lower coefficients for EAI but still a significant positive influence on CAAR at the 95% 

confidence level except for the (-1, 0) event window for the Fama-French 3 Factor Model 

estimation method which is significant at the 90% confidence level. Tax show similar results 

as in Table 1.  
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Table 2 is based on panel data. The main variables of interest are the Green Bond Issuance x 

EAI/Tax High and Low interaction variables in all models. As presented in 3.2.3, High and Low 

is based on percentiles 33.3 and 66.6 in our sample. Therefore, EAI High should be interpreted 

as high in relation to this sample rather than high in absolute terms. Table 2 shows the results 

where we regress stock return based on a firms’ estimated return, a dummy variable for bond 

issuance, EAI/Tax High and Low and the interaction variable of Bond Issuance and EAI/Tax 

High and Low. As in the previous models explained, we perform the regressions on four 

different event windows. We run Bond Issuance x EAI High/Low and Bond Issuance x Tax 

High/Low separately to limit the number of variables in each regression. Therefore, there are 

blank spaces in Table 2. EAI/Tax High and Low are omitted by the model when using fixed 

effects due to collinearity with the Firm ID variable. The output of these variables are not of 

interest for our research purposes and not presented in Table 2. 

Bond Issuance is not significant, thus the green bond issuance announcement in itself does not 

seem to convey value generating information. This is consistent with the t-test performed on 

CAR for different event windows discussed in 3.2.1. Running the same regression without 

Firm Fixed Effects (FE) shows that neither EAI High/Low nor Tax High/Low significantly 

influences Return. However, after the announcement of a green bond issuance, firms from 

countries with relatively high EAI experience positive and significant (90% confidence level) 

stock market reactions apart from the (-1, 0) event window and with 95% confidence in the (-

Table 2. Regression results of model (6) and (7) in section 3.2.2.   
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1, 1) event window. The sign of Bond Issuance x EAI Low is negative as hypothesized but 

insignificant for all event windows.  

 

Model (6) and (8) partially support hypothesis 1, because firms from countries with low 

environmentally related tax revenues experience negative returns when issuing their first green 

bond. Model (5) and (7) do not significantly support such a statement, however the signs of the 

coefficients are as hypothesized. The difference between the models cannot fully be explained 

with the fact that model (6) and (8) have a larger n per Bond Issuance x Tax High/Low category 

due to the wider event window because model (7) is also based on a wider event window. Bond 

Issuance x Tax High does not affect firms’ return apart from the (-1, 1) event window and the 

direction of the coefficients are inconsistent with hypothesis 1.  

4.2 Robustness Checks 

Table 1 shows that results vary little over the one to three day event window. In Table 2, three 

out of eight models show no significance for any variable of interest and one model is 

significant at the 90% confidence level with the opposite sign to our hypothesis. In this section 

we will test the robustness of the results presented in Table 1 and Table 2. We test the 

robustness of the results in Table 1 by regressing winsorized and truncated CAR on EAI and 

Tax to test the extent to which extreme values influence our initial results. Winsorization 

implies that extreme values are replaced with the value of the percentiles 1 and 99. Truncation 

implies that extreme values are instead excluded. We also include alternatives for Year and 

Industry Dummies in a separate model. We test the robustness of the results in Table 2 by 

altering how EAI/Tax High and Low is defined, both in terms of percentiles and in number of 

categories. The definition of EAI/Tax High and Low is arbitrary rather than fundamental 

assumptions in event studies. Because there is little guidance on how to define these variables, 

we find it warranted to test how changes in these assumptions influence the result. Results are 

presented in summary tables below, without showing coefficients and standard errors for 

control variables.  

 

Table 3 shows all robustness checks for the results in Table 1. We test the effects of including 

and excluding Industry and Year Dummies. As in Table 1, CAR is calculated using the CAPM 

estimation and Fama-French 3 Factor Model estimation method. Winsorized and truncated 

CAR is based on the CAPM calculation because it is the most widely applied method in event 
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studies. Winsorization and truncation is made using 0.01 and 0.99 percentiles. Note that (5) to 

(8) in Table 3 is identical to (1) to (4) in Table 1, and that (13) to (16) is identical to (5) to (8) 

in Table 1. 

EAI is consistently significant and positive at least at the 95% confidence level except for in 

(11) and (15). These results are supportive of hypothesis 2. Coefficients for EAI are larger in 

all models except in (11) and (15), using the Fama-French 3 Factor Model estimation method 

at the (-1, 0) event window. Coefficients for EAI based on winsorized and truncated CAR are 

consistently lower than in Table 1 which is based on non-winsorized and non-truncated CAR. 

Thus, extreme values do not seem to influence the sign or significance of the relation between 

EAI and CAR, but the slope of the best fitted line decreases. As presented above in Table 1, 

Tax does not significantly influence CAR. The results are similar in Table 3. Coefficients are 

Table 3. Robustness checks for results presented in Table 1.    
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on average larger for wider event windows as discussed above, likely due to the cumulative 

nature of CAR.  

 

Table 4 presents robustness checks for the models based on panel data. Note that models (1) to 

(4) in Table 4 are identical to (1) to (4) in Table 2 and are only presented here for clarification 

purposes. In (5) to (8), High and Low values are based on percentiles 75 and 25 instead of 66.6 

and 33.3. In model (9) to (12), High and Low scores are based on two categorical dummies 

instead of three. Thus, we present the result of EAI/Tax High where EAI/Tax Low is the 

reference category. E.g. Bond Issuance x EAI High should therefore be interpreted as high 

relative to Bond Issuance x EAI Low. Because there are only two categories, we have not 

presented the results where we regress Return on Bond Issuance x EAI Low with Bond Issuance 

x EAI High as reference because p-values, standard errors and coefficients are identical but 

with opposite signs as in (9) to (12).  

Table 4 shows that the results presented in Table 2 are not robust for changes in percentiles. In 

(5) to (8) EAI has no significant influence on CAR, however the signs of the coefficients are 

identical to those in Table 2. Tax shows similar influence on CAR as in Table 2. There are 

Table 4. Robustness checks for results presented in Table 2.    
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several possible explanations to why EAI decreases in significance. One possible explanation 

is that the number of observations in the Bond Issuance x EAI High/Low variables are reduced 

to approximately 36 instead of 48. Also, the relationship between EAI and CAR is likely less 

influenced by extreme values and more by values found between the 75th and 25th percentiles.  

 

Models (9) to (12) show that the sign and significance of Bond Issuance x EAI High (Low) are 

robust for changes in the number of categories. Because we include only two categories, High 

and Low, the results of Bond Issuance x EAI High in (9) to (12) are true but opposite for Bond 

Issuance x EAI Low. Models (1) to (4) in Table 1 show that firms from countries with high 

environmental awareness experience positive and significant returns compared to countries in 

the medium environmental awareness range. However, no significance is found for countries 

with low environmental awareness in comparison to countries in the medium range. Therefore, 

Bond Issuance x EAI Low (the opposite of Bond Issuance x EAI High) in (9) to (12) should be 

interpreted with caution. Relative firms from countries with high environmental awareness, 

firms from countries with low environmental awareness experience negative returns with 90% 

confidence in model (9), (10) and (12). Yet, this effect may be because of the use of two rather 

than three categories in the regression models.  
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5. Discussion 

We begin our discussion by answering our research question and hypotheses and comment on 

the consistency with the literature. Thereafter follows a more in depth discussion of possible 

explanations for our result and the underlying mechanisms. Possible explanations are centered 

around the impacts of institutional ownership and institutional supportiveness. Because the 

literature seldom differentiate between normative and regulative explanations of differences in 

stock market reactions, we will discuss both our hypotheses in parallel.  

5.1 Findings 

In this report, we test two hypotheses: 

 

Hypothesis 1: The stringency of regulative institutions of the issuing firm's home country is 

positively associated with equity investors' reaction to a green bond issuance announcement. 

 

Hypothesis 2: The stringency of normative institutions of the issuing firm’s home country is 

positively associated with equity investors’ reaction to a green bond issuance announcement. 

 

The results of our event study shows significant evidence supporting hypothesis 2, while no 

major support is expressed for hypothesis 1. Our panel study results indicate similar results, 

however weaker on average. Our findings concerning regulative and normative institutions and 

their association with the stock market reaction to a first time green bond issuance 

announcement is partially consistent with the literature. As described in 4.1, environmental 

awareness of the home country is positively associated with abnormal returns during the event 

window. There is no significant association between environmentally related tax revenues of 

the home country and abnormal returns. As discussed in 1.2 and 2.1, stock markets in both 

developed and developing countries react negatively towards negative environmental 

announcements in terms of crises that likely results in regulatory penalties (Klassen & 

McLaughlin, 1996; Capelle-Blancard & Laguna, 2010; Dasgupta et al., 2001) and negative 

ratings by third parties (Lyon & Shimshack, 2015; Gupta & Goldar, 2005). A green bond 

issuance announcement should rather be seen as good environmental news because it implies 

that the firm will invest in projects that are defined as green such as renewable energy or 

pollution prevention and issuing firms enhance environmental performance post issuance 

(Flammer, 2018). 
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How news of good environmental performance is interpreted by stock markets is less clear than 

for news of bad environmental performance. Our results are inconsistent with both Glavas 

(2020) and Tang and Zhang (2020) who find that the stock market reaction to a green bond 

issuance announcement is positive, whereas Lebelle et al. (2020) in contrast finds a negative 

relationship. Our results are also inconsistent with Klassen and McLaughlin (1996) who 

conclude that the stock market reaction to news of good environmental performance in terms 

of environmental awards is positive and significant. The t-test performed on CAR across 

different event windows and the dummy variable Bond Issuance in Table 2 suggests that the 

green bond issuance announcement has no significant influence on the stock market reaction 

in our study. However, the results are consistent with hypothesis 2, that EAI is positively 

associated with the stock market reaction.  

 

These results are in line with the findings of Lyon et al. (2013), that news of good 

environmental performance in China are met with negative stock market reactions because the 

institutional system in China is not supportive of pro-environmentalism. Also, the mechanisms 

may be similar as in Bird et al. (2011), who find that European firms experience positive stock 

market reactions to increased CSR expenditure while American, Japanese and Australian firms 

do not experience any influence on its firm value. In our study, we also find minor evidence of 

non-positive or negative abnormal returns for nations with less stringent normative institutions, 

while we demonstrate a stronger relationship for countries with more stringent institutions and 

positive abnormal returns. We see several possible explanations for our results which are 

discussed below.  

5.2 Possible Explanations to our Findings 

5.2.1 Institutional Ownership 

Environmental awareness and social norms are tightly connected (Harju-Autti & Kokkinen, 

2014). Our findings supporting hypothesis 2 can be explained by the role of institutional 

investors and social norms discussed in Hong and Kacperczyk (2009) and Tang and Zhang 

(2020). Hong and Kacperczyk (2009) find that institutional investors such as pension funds, 

banks and insurance companies are under the scrutiny of social norms and therefore these 

investors own a disproportionate small share of “sin stocks”, e.g. firms in the tobacco and 
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alcohol industry. Such social norms fit the definition of institutions as “humanly devised 

constraints that structure political, economic and social interactions” (North, 1991, p. 97). 

Lower institutional ownership leads to increased risk-sharing of owners, increased cost of 

capital and therefore depressed market values relative to fundamental values. Tang and Zhang 

(2020) find that after a first time green bond issuance, institutional ownership increases by 

7.9%, mainly from domestic institutions. Meanwhile, hedge funds reduce their investments in 

these firms. Thus, the mechanisms for green bonds are the exact opposite as for sin stocks.  

 

Flammer (2018) also demonstrates that firms issuing green bonds experience an increase in 

institutional investors, long-term investors and green investors. Furthermore, issuing a green 

bond can signal environmental performance to markets because these firms improve 

environmental ratings and reduce CO2-emissions post-issuance. If institutional investors are 

impacted by social norms concerning pro-environmentalism and these investors increase their 

ownership in firms issuing green bonds, then it is likely that the stringency of pro-

environmental norms in a specific country influences the strength of the relationship. This is 

how we interpret the positive sign and significance of EAI presented in 4.1.  

 

As discussed in 2.1.1, there are several reasons why increased institutional ownership is 

positive in terms of firm value which could explain why the stringency of normative institutions 

is positively associated with abnormal returns (hypothesis 2). Institutional investors engaging 

in ESG with the firm generate abnormal returns and improve accounting performance (Dimson 

& Karakas, 2015) and long-term institutional investors tend to favor firms with high ESG 

ratings and are more patient in periods of losses (Starks et al., 2017). Thus, social norms 

influence institutional investors to hold more environmentally friendly firms which impacts the 

market value of these firms. Because social norms differ, how investors react to a first time 

green bond issuance announcement differs depending on the stringency of such norms. The 

fact that the green bond issuance announcement does not uniformly affect firm value positively, 

but rather is dependent on the differences in the normative institutional environment, we argue 

is fully consistent with Hong and Kacperczyk’s (2009) view that institutional investors' 

decisions depend on social norms. 
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5.2.2 Institutional Supportiveness 

We also find possible explanations for our findings in Bird et al. (2011) who demonstrate that 

differing attitudes towards CSR translates into differences in stock market reactions across 

countries. Their view on attitudes is comparable with our definition of normative institutions. 

Similar to our study, they employ the idea that there are differences in the supportiveness of 

institutions. They find that CSR activities are highly valued in the European markets in which 

the investors tend to pay more respect to environmental concerns. Meanwhile, the same 

activities are neutrally valued in Japan, US and Australia, countries that according to the 

authors have a more modest or neutral attitude towards CSR. A strong community acceptance, 

supported by a strong regulatory framework, may encourage firms to be more conscious of 

their CSR policies. The authors argue that there is a culture in Nordic countries that values CSR 

activities within the corporate sector which go beyond many other nations and that this is much 

due to the credibility achieved by the firms. Also, Cannon (1992) finds that many Nordic firms 

proactively make decisions to incorporate non-shareholder interests and CSR commitments 

into their corporate policy, which creates trust from the market. This is in line with our 

reasoning and findings on the stringency of normative institutions, where the announcement of 

green bonds seems to be rewarded in nations where the environmental awareness is high.  

 

Bird et al. (2011) also discuss an explanation more related to the stringency of regulative 

institutions. The authors argue that the legislation of nations also plays a vital role in 

determining the market reaction. In their study, they argue that a less stringent national 

legislation on firms' CSR commitments leads to investments in environmental protection being 

less prioritized by firms. This is in turn argued to lead to more investor skepticism towards 

CSR activities. However, as seen in 4.1, our study does not seem to capture the same regulative 

explanation. 

 

There may also be explanations to our results in Lyon et al. (2013) who find that investors of 

Chinese firms do not value, or even punish, good environmental performance. This is 

consistent with our results because the authors argue that the institutional environment of China 

supports economic interests over environmental quality and that citizens on average lack the 

income, knowledge and attitudes to incorporate environmental concerns in their purchasing 

decisions. Therefore, neither the regulative nor normative institutions are supportive of 

corporate pro-environmentalism. This leads investors to believe that firms who receive 
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environmental awards have incurred costs for e.g. pollution reduction that are not outweighed 

by any significantly reduced risk for future regulatory penalties because these are unlikely or 

that consumers will not pay higher prices for their products. These explanations are the opposite 

of those found by Klassen and McLaughlin (1996) which indicates that investors do not value 

environmental performance equally across institutional contexts. For instance, the authors 

propose that because some consumers have pro-environmental preferences, investors react 

positively to announcements of good environmental performance because they believe that the 

profitability outlook of the firm is better. Also, they expect firms with good environmental 

performance to be more resource efficient which will increase productivity and in turn lead to 

better financial performance. Because investors value assets based on the present value of 

future cash flows, we would expect identical price reactions across countries if a green bond 

issuance would generate identical cash flows. Due to differences in institutional settings 

investors do not anticipate identical cash flows and therefore the supportiveness of institutions 

towards pro-environmentalism seem to influence the stock market reaction. 

 

China is only one case, but in our study, China is ranked low in both environmental awareness 

and environmentally related tax revenues. Therefore, our assessment of the institutional 

environment in China is similar as in Lyon et al. (2013). Their results may not be generalizable, 

but jointly considering the findings of Bird et al. (2011) and our findings indicate that the 

supportiveness of normative institutions influence how investors react to corporate pro-

environmental behavior. Again, this does not hold for regulative institutions in our study.  
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6. Conclusion 

We compile a comprehensive sample of 144 green bond issuance announcements to study 

whether the stock market reaction is associated with the stringency of regulative and normative 

institutions of the home country. We provide evidence that there is a positive association 

between the stock market reaction and the stringency of normative institutions but not for 

regulative institutions. We suggest possible explanations that relate to institutional ownership 

and institutional supportiveness. Institutional investors are governed by social norms and 

increase their holdings of firms that issue green bonds. This is a possible explanation to why 

the stock market reaction is more positive in countries where norms of pro-environmentalism 

are greater. Furthermore, the stock market reaction may depend on investors' belief whether 

the firm can outweigh the cost associated with e.g. the possibility of increasing margins due to 

consumers' pro-environmental preferences. This would explain why investors react 

increasingly positively depending on the stringency of normative institutions. It is debated 

whether or not corporate pro-environmental announcements are rewarded by investors. We 

also provide evidence that the stock market reaction to pro-environmentalism is not universal, 

but instead investors’ reactions are dependent on the institutional settings. 

 

To the best of our knowledge, this is the first study that investigates the relationship between 

normative and regulative institutions and the stock market reaction to green bond issuance 

announcements. The stock market reaction is associated with the institutional environment of 

the issuing firm. Thus, firms across the world can expect different stock market reactions. This 

study has real implications for international business. Fundraising and environmental policy 

considerations are important activities in organizations, and we demonstrate that the outcome 

of these activities differ because firms face different institutional environments. Therefore, our 

findings can inform both practices and research of international business. In addition, our 

findings demonstrate how the international business literature can benefit from consulting other 

streams of literature and by applying institutional logic to new research settings such as debt 

and equity markets.  

 

Based on our findings, we highlight possible advantages of green bonds as a financing tool for 

individual firms, both in financial and environmental terms. Our findings could aid 

governments in understanding the possible advantages and underlying mechanisms of green 

bonds. In addition our findings have the potential to increase the awareness about and usage of 
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green bonds as a sustainable financing tool. Thus, more funds can be allocated towards 

sustainable projects, serving to meet the 1.5°C target. 

 

We shed light on the need for considering institutional differences in how corporate pro-

environmental considerations are received by markets. As these considerations are increasingly 

becoming household, research should shift focus from whether or not pro-environmentalism 

matters to what are the determinants of its influence of e.g. stock price reactions. The 

importance of regulative institutions should not be neglected, as it has been found that this is 

also a facilitator of a positive market reaction to CSR activity announcements. Our study 

however shows that there seems to be a more pronounced relationship between normative 

institutions and the market reaction to green bond issuance announcements. In order to 

incentivize firms to act pro-environmentally, focus should also be directed towards the 

development of normative institutions rather than solely regulating organizational behavior 

through e.g. governmental intervention. 

 

As previously discussed, the indicator used as a proxy for regulative institutions may be 

unsuitable. For future research on the subject, we therefore suggest a different indicator to be 

used for representing regulative institutions, or using a single indicator that inhibits the 

characteristics of both the regulative, normative and possibly also the cultural-cognitive 

institutional environment. Another interesting subject to investigate would be to juxtapose 

environmental incentives, such as tax reliefs, to more coercive regulations, such as possible 

remedies and threat of lawsuits, in order to understand the driving forces of market reactions 

in conjunction to different environmental announcements. Previous studies, and our study in 

the case of environmentally related tax revenue, have not fully captured both the incentivizing 

and disincentivizing nature of institutions. 
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8. Appendix 

8.1 Frequency Tables 
Below we provide a full list of the frequency of different firm- and bond-specific 

characteristics. We show the country of origin and the industry for each specific firm as well 

as the year of the green bond issuance announcement. The industry of each specific firm is 

defined by the two digit Standard Industrial Classification (SIC) code. All the data presented 

in 8.1 were gathered using the Bloomberg database. 

  

Table 5 – Country, Industry and Year Frequency  
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8.2 Descriptive Statistics 
Below we provide information on the bond-specific characteristics in our sample. The table 

shows the number of observations, the mean, the median, standard deviation, minimum and 

maximum for the amount issued, maturity and coupon. Amount issued is expressed in millions 

USD. Maturity is reported in years, and coupon is reported in percentage. All data presented in 

8.2 were gathered using the Bloomberg database. 

 
Table 6 – Descriptive statistics over bond-specific characteristics 
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8.3 Environmentally Related Tax Revenue 
Below we provide a full list of the environmentally related tax revenue for each of the respective countries in our sample. For the full index and 

further information on how it was developed, see OECD (2021a). 

Table 7 – Environmentally Related Tax Revenue 
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8.4 Environmental Awareness Index 
Below we provide a full list of the environmental awareness index (EAI) score for each of the 

respective countries in our sample. For the full index and further information on how it was 

developed, see Harju-Autti & Kokkinen (2014). 

 

 

  

Table 8 – Environmental Awareness Index 
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8.5 Market Indices 
Below we provide a full list of the market indices used for each of the countries in our sample. 

When applicable, the all-share indices for each country are used for the suitability of our 

sample, otherwise a corresponding large-cap index is used. We also provide the corresponding 

Capital IQ (CIQ) ticker for the respective index.  

  
Table 9 – Market Indices 
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8.6 Abbreviations 
Below we provide a full list of the abbreviations used in the report. 

 

CAR - Cumulative Abnormal Return  

CAAR - Cumulative Average Abnormal Return 

CAPM - Capital Asset Pricing Model 

CIQ - Capital IQ 

CSR - Corporate Social Responsibility 

EA - Environmental Awareness 

EAI - Environmental Awareness Index 

EBIT - Earnings Before Interest and Taxes 

EMH - Efficient Market Hypothesis 

ESG - Environmental and Social Governance 

GDP - Gross Domestic Product 

ICMA - International Capital Market Association 

IPCC - Intergovernmental Panel on Climate Change 

IPO - Initial Public Offering 

MNE - Multinational Enterprises 

OECD - Organisation for Economic Co-operation and Development 

OLS - Ordinary Least Squares 

ROA - Return on Assets 

SIC - Standard Industrial Classification 

SRB - Socially Responsible Behavior 

SRI - Socially Responsible Investment 

US - United States 


