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A B S T R A C T  

This study explores the determinants of green bond issuance and its environmental impacts. The empirical 
analysis employs a panel dataset from 29 OECD countries for the period 2014–2020 and two main models. The 
first model identifies determinants of green bond issuance, revealing that higher environmental awareness, GDP 
per capita, oil prices, a higher degree of urbanization, and lower lithium prices are associated with a higher 
volume of issued green bonds. The second model employs several indicators of environmental performance as 
dependent variables. The main independent variables are the issued green bond volume, environmental 
awareness, GDP per capita, environmental policy stringency, renewable energy capacity, and the share of pro-
tected areas. The results show that green bond volume, stringent environmental policy, and higher environ-
mental awareness are positively related to the ecological budget and biodiversity while reducing the ecological 
footprint. Channels for this impact are positive relationships between green bond funding and renewable energy 
capacity and the share of protected areas. Governments should therefore not only promote the issuance of green 
bonds, which are essential to raise the financial resources needed to finance environmentally friendly projects, 
but also offer tax and investment incentives, provide technical assistance, and simplify procedures for project 
implementation. In addition, resources should be devoted to raising environmental awareness among the 
population. 

1. Introduction 

Recent findings show that Earth is now well outside of the safe 
operating space for humanity (Richardson et al., 2023). Hence, a green 
transition is necessary (World Economic Forum, 2021). Importantly, this 
green transition includes two aspects. A decrease of the ecological 
footprint (decrease of emissions to mitigate climate change and 
ecological erosion) and an increase of biodiversity and biocapacity to 
raise the resilience and productivity of the ecological assets. This green 
transition requires annual investments of at least USD 285 billion 
(United Nations Environment Programme, 2022). However, there is a 
significant financing gap that is the subject of ongoing policy debate 
(Karolyi and Tobin-de la Puente, 2023; Seidl et al., 2024). 

One proposed solution for closing the financing gap is the intro-
duction of green finance products to mobilize funds from the private 
sector (Sharma et al., 2022). Green finance refers to “the provision of 
financial resources to support environmentally sustainable projects and 

initiatives, such as renewable energy, energy efficiency, and sustainable 
transportation” (Agrawal et al., 2024). Green finance is mostly used to 
finance environmentally friendly activities and is a crossing point be-
tween environmentally friendly projects and the financial sector 
(Mitchell et al., 2024; Scholtens, 2017). Agrawal et al. (2024) argue that 
to foster green growth, industries will have to use green finance by 
investing in carbon emissions reductions and ecology. Financing 
through debt instruments is expected to have a much greater impact on 
the green transition than equity investments (Hoepner and Schneider, 
2024). The development of green bonds has received considerable 
attention from policymakers, investors, and researchers in recent years. 
As argued by Zhou et al. (2020), green bonds can play an important role 
in ensuring the balance between environmental improvement and eco-
nomic development. Given the increasing importance of green bonds for 
a sustainable green transition and the environment, this study examines 
the key factors influencing the issuance of green bonds and investigates 
whether the issuance of green bonds has an impact on changes in 
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biodiversity, ecological footprint, and ecological budget (which is bio-
capacity minus ecological footprint). As such, the aim of the study is to 
answer two key research questions: RQ1: What are the determinants of 
green bond issuance? RQ2: What are the environmental impacts of the 
volume of green bonds issued? In doing so, this study addresses several 
gaps in the literature, which are outlined below. 

Regarding RQ1, i.e. factors considered to impact green bond issu-
ance, this study includes oil and lithium prices, environmental aware-
ness, economic growth, and urbanization. Energy commodities and 
metal prices have become crucial with the necessary transition of the 
global economy to clean energy. Due to its important role in the 
development of new technologies such as electric vehicles and solar 
panels, lithium is now considered a “super commodity” and is referred to 
as “the white oil or white gold” (Voskoboynik and Andreucci, 2022; 
Wojewska et al., 2024).1 In addition, policymakers are designing pol-
icies to move away from the use of oil to renewable energy, e.g. the 
Renewable Energy Directive of the European Commission. While pre-
vious work has mainly focused on the volatility transmissions between 
green investments, energy, and metal prices (see e.g. Goutte and 
Mhadhbi, 2024; Gustafsson et al., 2022), a potential link between 
lithium and oil prices and the volume of issued green bonds has not been 
thoroughly investigated. 

Investors with environmental preferences are more likely to invest in 
green bonds to support environmental projects (He and Shi, 2023). 
Dabbous et al. (2023) show that environmental awareness influences 
people's environmental behavior. Ioannidis et al. (2023) show that 
higher levels of knowledge and education increase willingness to pay 
more for renewable energy. In addition, few studies (Al Masud, 2023; 
Ioannidis et al., 2023) have examined the impact of public environ-
mental awareness on green lifestyles, renewable energy use, and de-
mand for low environmental risk assets (Ardia et al., 2023; Horn et al., 
2025; Pastor et al., 2022; Pelster et al., 2024). However, Chatzista-
moulou and Koundouri (2022) point out that there is a gap in the 
literature regarding the impact of environmental awareness on envi-
ronmental efficiency. We are not aware of any study that has yet 
examined the influence of individual environmental awareness on green 
bond issuance, biodiversity, or ecological budget. 

RQ2 considers that although increased financing is a necessary 
condition for the green transition, it is still unclear how effective green 
financing instruments are in terms of reducing ecological footprints and 
increasing biocapacity and biodiversity (Harrer et al., 2024). Agrawal 
et al. (2024) argue that green finance will help mobilize the financial 
resources needed to mitigate climate risk, and this can increase tech-
nological innovation and the issuance of greener products, ultimately 
promoting environmental sustainability. The literature examining the 
relationship between finance and ecology is still limited (Meo and Abd 
Karim, 2022) and to date, no previous studies have examined the in-
fluence of green finance on biodiversity, ecological footprint, and 
ecological budget, and a gap in the literature persists (Tamula et al., 
2024). 

This study answers the two research questions and fills the above-
mentioned gaps in the literature. Specifically, for RQ1, we adopt a 
macro perspective to examine the impact of changes in oil and lithium 
prices on green bond volumes and investigate whether environmental 
awareness, economic growth, and urbanization influence green bond 
issuance. To answer RQ2, we analyze whether the volume of green 
bonds issued has an impact on biodiversity, ecological footprint, and 
ecological budget, taking into account the impact of environmental 
awareness, economic growth, and environmental policy stringency. 

The empirical analysis is based on a panel dataset with annual data 
for the period 2014–2020 from 29 countries that are members of the 

We also considered other energy metals such as aluminum, cobalt, copper, indium, lead, nickel 

and zinc in our analysis. However, we did not find a significant influence of these metals and therefore 

do not present the results of their analysis in the remainder of this paper. 

Organization for Economic Co-operation and Development (OECD). We 
focus on OECD countries for several reasons, including the active role of 
the OECD and its member countries in climate change mitigation, the 
harmonized database and OECD datasets, and the high relative homo-
geneity among OECD countries. The data period is determined by data 
availability. Sufficient green bond data is not available before 2014 and 
several data series are only available until 2020, e.g. the Environmental 
Policy Stringency Index. Two models are tested: the first examines the 
determinants of green bond issuance and includes lithium and oil prices, 
environmental awareness, economic development, and urbanization as 
main independent variables. The second model analyzes the impact of 
green bond issuance volume, environmental awareness, economic 
growth, and environmental policy stringency on the ecological budget, 
ecological footprint, and biodiversity. In a second step, we also include 
the renewable energy capacity and the share of protected areas as in-
dependent variables to analyze their role as a channel for the impact of 
the issued green bond volume on the ecological budget, ecological 
footprint, and biodiversity. 

The fixed effects model with Driscoll-Kraay standard errors that are 
robust to cross-sectional and time dependence (Hoechle, 2007) is used to 
derive the results. As a robustness check for Model 1, we split the dataset 
into ecological creditors and ecological debtors and repeat the regres-
sion analysis for each group separately. In addition, we run the re-
gressions with lagged independent variables. Finally, to address 
concerns about reverse causality, we regress the returns of lithium and 
oil on the volume of green bonds. To examine whether green bond 
issuance is related to ecological footprint and biocapacity, we rely on 
several measures. As a robustness check and in order to delve deeper 
into the question of which specific environmental issues are impacted by 
green bond financing, we use the individual indicators of Yale Uni-
versity's Environmental Performance Index (EPI). 

The contributions to the literature are manifold. First, this study 
contributes to the green bond literature by finding that green bond 
issuance depends on price fluctuations of oil and lithium. These re-
lationships have not been previously explored and provide valuable 
insights for policymakers and investors. Second, this study advances the 
literature on green bonds and biodiversity by including environmental 
awareness as a factor driving green bond issuance and potentially 
improving biodiversity and ecological budgets, and by exploring the 
ecological effect of environmental policy stringency. In doing so, we 
shed light on the importance of these two factors and demonstrate the 
complementarity needed between both the government, through envi-
ronmental regulations, and individuals, through their increased envi-
ronmental awareness, to enhance biodiversity and ecological budget 
and promote green bond issuance. Third, this work contributes to the 
environmental management literature by showing how nations can 
leverage green bond issuance, environmental policy stringency, and 
environmental awareness to ensure better biodiversity and ecological 
budget. Finally, the results of this study will greatly assist scholars, 
managers, and policymakers in combating biodiversity loss and 
reducing ecological footprints by identifying the factors needed to pro-
mote the issuance of green bonds. 

The remainder of this study is organized as follows. Section 2 pre-
sents the theoretical background and literature review and derives the 
hypotheses. Section 3 describes the data used and the methodology 
employed. Section 4 explains the results and presents a discussion of the 
findings. Section 5 concludes and presents the policy implications, 
limitations, and future directions. 

2. Literature review and hypotheses development 

We divide the relevant literature into two categories. First, we briefly 
introduce the two most relevant theoretical frameworks for our research 
questions. Second, we review previous studies on green bonds to derive 
hypotheses on the determinants and effects of green bond issuance. 

1 
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2.1. Theoretical background 

The institutional perspective theory is related to both research 
questions. According to this theory, the behavior of firms and their 
ability to innovate, finance, and use green products depends on the 
institutional environment in which they operate. Regulations, laws, and 
policies established by formal institutions can influence and shape the 
behavior of firms (Welter and Smallbone, 2011). In this sense, we can 
argue that the effectiveness of the design and implementation of envi-
ronmental regulations will influence firms' environmentally friendly 
behaviors, such as issuing and investing in green bonds, as well as 
establishing new practices and processes to protect biodiversity and 
reduce the ecological footprint. Furthermore, another perspective of this 
theory highlights the importance of informal institutions such as beliefs 
and values in influencing firms' behavior (Welter and Smallbone, 2011). 
Thus, this theory helps to explain the potential role of environmental 
awareness in promoting the issuance of green bonds by firms as well as 
the adoption of environmentally friendly practices that lead to higher 
biodiversity. 

The second theory is the diffusion of innovation theory, suggesting 
that innovation is an essential component of economic growth and will 
ultimately increase environmental sustainability (Feng et al., 2022). 
Innovation can drive the development and issuance of new products and 
technologies that are environmentally friendly, as well as lead to the 
establishment of new environmental policies and business models that 
promote environmental sustainability. Since higher green bond volumes 
are associated with new environmentally friendly business models, we 
should expect that increasing green bond volumes promote environ-
mental sustainability, i.e., biodiversity and ecological budget. 

2.2. Determinants of green bond issuance 

2.2.1. Environmental awareness and green bond issuance 
Environmental awareness such as public concern, interest, and 

knowledge of environmental issues has a strong influence on peoples' 
environmental behavior (Dabbous et al., 2023) and investors' prefer-
ences (Tan and Zhu, 2022). Increasing environmental awareness is 
associated with higher demand for environmental-friendly assets (Ardia 
et al., 2023; El Ouadghiri et al., 2021; Horn et al., 2025; Pastor et al., 
2022; Pelster et al., 2024). The increasing demand for sustainable in-
vestments is an important factor driving the growing popularity of green 
finance (Mertzanis, 2024) in general and the demand for green bonds in 
particular (Mertzanis, 2023). Green bonds are a key instrument for 
financing environmentally friendly projects to e.g. mitigate climate 
change or increase biodiversity (Mertzanis, 2023; Shah et al., 2024). As 
investors seek investment opportunities that align with their values 
(Eyraud et al., 2013; Mertzanis, 2023), investors with environmental 
preferences are more likely to invest in green bonds to support envi-
ronmental projects (He and Shi, 2023). Hence, it is unsurprising that 
investor demand for sustainable energy projects is an important deter-
minant of green bond issuance (Prajapati et al., 2021). Based on these 
relations, we hypothesize that increasing environmental awareness will in-
crease the volume of green bond issuance (H1). 

2.2.2. Economic growth and green bond issuance 
Rising energy consumption as a significant part of economic growth 

is associated with energy transition (Dabbous et al., 2025; Irfan et al., 
2023). As the Gross Domestic Product (GDP) comprises several eco-
nomic components, it is a valid measure of economic growth (Irfan et al., 
2023). Eyraud et al. (2013) found that green investment is stimulated by 
economic growth, and higher income levels are related to increased 
investments in green technologies. Thus, increasing GDP per capita in-
fluences the growth of green investment in the long run. In line with this, 
clean energy investments have been boosted by economic growth (Pata 
et al., 2023; Shah et al., 2024). Furthermore, GDP has a positive impact 
on eco-innovation (Amara et al., 2023), such as green energy and 

technological innovation (Irfan et al., 2023). Wang et al. (2021) observe 
that GDP per capita has a marginally significant positive effect on pro-
environmentally behavior, which could also have an influence on 
green investment through adjusted investor preferences. Referring to 
these findings, we expect that GDP has a positive influence on the volume of 
green bond issuance (H2). 

2.2.3. Urbanization and green bond issuance 
Urbanization is considered an important driver of carbon emissions, 

energy consumption, and environmental degradation (Alhassan, 2021; 
Chen et al., 2020; Wang et al., 2021). However, urban areas are 
changing. He et al. (2017) and Zhang et al. (2017) found that urbani-
zation has different effects on carbon emissions depending on the stage 
of development and technological progress. Moreover, Irfan et al. 
(2023) found that urbanization positively impacts energy transition in 
the short and long term. These results are supported by Ye and Rasou-
linezhad (2023), who find that urbanization has a positive effect on 
sustainable natural resource use in the long run. He and Shi (2023) 
describe in more detail how this development can take place. The air 
pollution in urban areas can raise public concern and increase envi-
ronmental awareness. Both can lead to a higher demand for green bonds 
due to green preferences (El Ouadghiri et al., 2021; He and Shi, 2023) 
because investors expect to improve the environment by funding green 
projects (Jo and Kim, 2022). As air pollution worsens, investors become 
more supportive of green bonds and environmentally friendly projects 
receive more funding (He and Shi, 2023). Thus, we expect a higher degree 
of urbanization to increase the volume of green bonds issued (H3). 

2.2.4. Oil prices and green bond issuance 
Oil is responsible for over 32 % of greenhouse gas emissions (IEA, 

2024). Hence, a transition to more sustainable energy sources is needed 
(Su et al., 2023). This demand for sustainable energy sources leads to the 
emergence of green bonds as a crucial financial instrument for funding 
the sustainable transition (Su et al., 2023). However, there is a substi-
tution effect between the oil market and the green bond market, i.e., 
high oil prices could encourage green investments such as renewable 
energy investments since they become more cost-effective alternatives 
relative to traditional fossil fuel technologies (Ahmed, 2024; Eyraud 
et al., 2013; Lv et al., 2021; Su et al., 2023; Wei et al., 2023). In addition, 
Fahmy (2022) shows that higher oil prices encourage companies to use 
clean and sustainable energy sources. Since a large share of green bond 
funding is used to finance renewable energy projects, higher green bond 
issuance boosts the installation of green energy solutions (Su et al., 
2023; Tolliver et al., 2020). Azhgaliyeva et al. (2022) underline the 
assumption that high oil prices stimulate green energy investment as a 
substitute for crude oil by showing that oil supply and demand shocks 
are important determinants of the likelihood of corporate green bond 
issuance. Therefore, we expect a positive influence of oil prices on the issued 
volume of green bonds (H4). 

2.2.5. Lithium prices and green bond issuance 
He et al. (2021) point out that renewable energy projects are more 

dependent on critical metals / rare earths, e.g. lithium, than fossil fuel 
projects. Lithium is therefore crucial to the viability of these projects. An 
increase in the price of lithium increases the project costs (Sohag et al., 
2023). If green projects were more expensive, alternatives based on 
fossil fuels would be cheaper and used as substitutes. This would reduce 
the probability of green bond issuance since fewer green projects need to 
be funded. Accordingly, we expect that lithium prices have a negative in-
fluence on the issued volume of green bonds (H5). 

2.3. Effects of green bond issuance 

2.3.1. Green bond issuance and ecological footprint 
It is well documented that green bond funding is often used for 

financing renewable energy projects (Alharbi et al., 2023; Wang and 
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Taghizadeh-Hesary, 2023). Increasing the share of renewable energy 
has a direct negative impact on carbon emissions (Agan, 2024; Rasou-
linezhad and Taghizadeh-Hesary, 2022; Shah et al., 2024). Furthermore, 
some green bonds are issued to support waste and pollution control and 
to improve energy efficiency (Mamun et al., 2022). Therefore, projects 
funded by green bonds additionally reduce the emissions of other 
greenhouse gases. Support for a direct relationship between increasing 
green bond issuance and decreasing greenhouse gas emissions is pro-
vided by several studies (Qin et al., 2022; Tariq and Hassan, 2023). 
Chang et al. (2022) show that the issued green bond volume is nega-
tively related to countries' ecological footprint. Therefore, we expect that 
a higher issued volume of green bonds reduces the ecological footprint (H6). 

2.3.2. Green bond issuance and biodiversity 
Conservation spending is an efficient tool to protect biodiversity 

(Waldron et al., 2017; for a review on conservation finance see Cosma 
et al., 2023). However, there is a substantial gap between the financial 
resources required for biodiversity and ecosystem services and the 
currently available funds (Karolyi and Tobin-de la Puente, 2023; Seidl 
et al., 2024; United Nations Environment Programme, 2022). The main 
reason for this gap is the missing “monetization” of biodiversity, i.e. 
investments in biodiversity hardly generate a direct financial return for 
investors (Flammer et al., 2023). Although some green bonds may be 
used for funding protected areas, we expect the main positive effect of 
green bonds on biodiversity via a reduction in emissions. Reducing 
emissions and mitigating climate change should slow down the loss of 
biodiversity (Sala et al., 2000). Hence, we expect a positive impact of the 
issued green bonds volume on biodiversity (H7). 

2.3.3. Green bond issuance, green innovation and ecological budget 
To increase the ecological budget, it is not sufficient to solely install 

renewable energy plants. Instead, it is also necessary to make existing 
technology more efficient and environmentally friendly (Li et al., 2024). 
Of course, these technological innovations need to be financed as well. 
Therefore, it is not surprising that green bond funding is positively 
related to green technology innovation (Chang et al., 2022; Cheng and 
Wu, 2024; Shah et al., 2024). Through this channel, clean energy R&D 
investments have a positive influence on the ecological budget (Kartal 
et al., 2023). Combining the latter with (H6) and (H7), we expect a positive 
impact of the issued green bonds volume on the ecological budget (H8). 

3. Data and methodology 

3.1. Data 

The dataset covers yearly data from 29 OECD countries2 for the 
period 2014–2020. The volume of green bond issues is provided by the 
Climate Bonds Initiative. To make the issued green bond volume com-
parable among countries, it is divided by a country's population and 
logarithmized (log Green Bond Volume per capita). 

For capturing environmental awareness, we rely on the logarith-
mized Environmental Awareness Index (EAI) of Dabbous et al. (2023) 
(see also Horn et al., 2025; Pelster et al., 2024). The EAI is based on more 
than 300 keywords that are first translated into each country's official 
language and then used to gather the search volume of these keywords 
on Google via Google Trends. The search volume is available for all 
OECD countries. Hence, we can compute an individual EAI for each 
country. We take the average of the twelve monthly observations to 
compute the yearly EAI. 

The Global Footprint Network provides two ecological resource ac-
counting measures to determine the demand for and supply of nature.3 

2 From the original 32 OECD countries, Czechia, Estonia, and the Slovak Republic are excluded 

since no Green Bonds were issued. 
3 https://www.footprintnetwork.org/our-work/ecological-footprint/ 

“On the demand side, the Ecological Footprint adds up all […] the 
ecological assets that a given population […] requires to produce the 
natural resources it consumes (including plant-based food and fiber 
products, livestock and fish products, timber, and other forest products, 
space for urban infrastructure) and to absorb its waste, especially carbon 
emissions. On the supply side, a […] nation's biocapacity represents the 
productivity of its ecological assets (including cropland, grazing land, 
forest land, fishing grounds, and built-up land). These areas, especially if 
left unharvested, can also serve to absorb the waste we generate, espe-
cially our carbon emissions from burning fossil fuel.” A county's 
ecological budget is its biocapacity minus its ecological footprint. 
Countries with a positive ecological budget are called ecological credi-
tors. Countries with a negative ecological budget are ecological debtors. 

The Environmental Policy Stringency Index (EPS) is retrieved from 
the OECD library. It is a country-specific composite index of the strin-
gency of environmental policy. It is defined “as the degree to which 
environmental policies put an explicit or implicit price on polluting or 
environmentally harmful behavior.” (OECD, 2024). The index uses 13 
environmental policy instruments related to climate and air pollution to 
measure the degree of stringency. It ranges from 0 (not stringent) to 6 
(highest degree of stringency). 

The remaining control variables on a country level are the loga-
rithmized gross domestic product per capita (GDP) in constant 2015 US$ 
(source: World Bank), the degree of urbanization (source: World Bank), 
and the logarithmized crowdfunding volume (source: Centre for Alter-
native Finance at Cambridge University). 

Yearly returns of lithium and oil are computed with the end-of-year 
prices. These data are from investing.com (lithium prices) and Thomson 
Reuters Datastream (S&P GSCI-Crude Oil Index Spot). 

Two major project categories for which green bond financing can be 
used are renewable energy projects and terrestrial and aquatic conser-
vation areas. We use data from the International Renewable Energy 
Agency on the logarithmized installed renewable energy capacity in 
country i in year t in gigawatts (Renewi,t 

) 
and from the World Database 

on Protected Areas on terrestrial and marine protected areas as a per-
centage of total territorial area Protectedi,t 

) 
to assess the impact of green 

bond funding on these two project categories. 

3.2. Methodology 

The empirical model for analyzing the determinants of the issued 
green bond volume and for answering RQ1 is as follows: 

GBVi,t = β1i *EAIi,t + β2i *GDPi,t + β3i *Urbanizationi,t + β4i *Oilt 1 (1)
+ β5i *Lithiumt 1 + γi *CountryControlsi,t + αi + ui,t 

The dependent variable is GBVi,t , i.e. the logarithmized green bond 
issuance per capita in country i in year t. The main independent vari-
ables are EAIi,t , the logarithmized Environmental Awareness Index for 
country i in year t, GDPi,t , the logarithmized GDP per capita, 
Urbanizationi,t refers to the degree of urbanization, Oilt 1 is the return of 
oil, Lithiumt 1 is the return of lithium. 

The control variables are grouped in CountryControlsi,t . Previous 
studies have shown that the effects of issued green bond volume are 
country-specific (Chang et al., 2022; Mamun et al., 2022). Issued green 
bond volume has a more pronounced effect in countries with higher 
emissions (Alharbi et al., 2023). Therefore, we include Footprinti,t (the 
total ecological footprint of country i in year t) and Biocapacityi,t (refers 
to the total biocapacity of country i in year t) as control variables. 
Furthermore, the relation between the issued green bond volume and its 
effects on the ecological budget is subject to country-specific environ-
mental policy (Tariq and Hassan, 2023). Sohag et al. (2024) argue that 
environmental policies influence individual behavior by advocating 
sustainable practices and environmental policies have emerged as 
essential elements in the strategic agendas of nations (Ma et al., 2023). 
Therefore, EPSi,t (the Environmental Policy Stringency Index) is 

http://investing.com
https://www.footprintnetwork.org/our-work/ecological-footprint/
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included in the control vector. We also add the logarithmized crowd-
funding volume (Crowdfundingi,t ) of country i in year t to cover the 
country-wide risk attitude towards risky financial assets. 

As robustness checks for these analyses regarding RQ1, we split the 
dataset into ecological creditors and ecological debtors and repeated the 
regression analysis for both groups separately. Moreover, we use a 
country's energy intensity as an alternative measure of Footprinti,t . The 
data is provided by the World Bank. Furthermore, we replace 
Biocapacityi,t with the IUCN Red List Index (RLIi,t ) of threatened species. 
Additionally, we run the regressions with lagged independent variables. 
Lastly, there might be concerns regarding reverse causality, i.e. that 
higher green bond volumes lead to more or larger green projects that 
might influence lithium and oil returns (Yousaf et al., 2024). To address 
these concerns, we regress the lithium and oil returns on GBVi,t and 
GBVi,t 1, respectively. 

The empirical model for analyzing the effects of green bond issuance 
volume (RQ2) is as follows: 

Yi,t = β1i *GBVi,t 2 + β2i *EAIi,t 1 + β3i *GDPi,t + β4i *EPSi,t 1 + β5i *Renewi,t 
+ β6i *Protectedi,t + αi + ui,t 

(2) 

Where the dependent variable Yi,t is a stand-in for Footprinti,t , 
EcologicalBudgeti,t , the Biodiversity and Habitat Index (BDHi,t ) of the 
Environmental Performance Index (EPI), or the individual indicators of 
the EPI. 

The main independent variables are GBVi,t 2, EAIi,t 1, GDPi,t , EPSi,t , 
the logarithmized installed renewable energy capacity in country i in 
year t in gigawatts (Renewi,t 

)
, and the terrestrial and marine protected 

areas as a percentage of total territorial area Protectedi,t 
) 
. 

We apply a stepwise regression approach in which we first run model 
(2) without Renewi,t and Protectedi,t. By adding these variables and 
comparing the regression coefficients of GBVi,t 2 between both steps, we 
can assess whether Renewi,t and Protectedi,t act as channels for the impact 
of GBVi,t 2. 

We run a Hausman (1978) test on model (1) that confirms that the 
fixed effects model is appropriate (chi2 = 58 with p value = .00). 
Additionally, the respective VIFs of the independent variables are lower 
than 2.4 However, modified Wald tests for groupwise heteroscedasticity 
clearly show that the errors exhibit groupwise heteroscedasticity (chi2 

= 7290 with Prob>chi2 = 0.00). The results are very similar for model 
(2). To address these characteristics of our dataset, we rely on panel 
regressions with Driscoll-Kraay standard errors and country-fixed effects 
that are robust to cross-sectional and temporal dependence (Hoechle, 
2007). 

An overview of all variables and data sources is presented in Table 1. 
Descriptive statistics are provided in Table 2. The negative mean 
ecological budget ( 1.45) is in line with the well-known over-
exploitation of ecological resources. Issued green bond volume ranges 
between a few cents and 1287 USD per capita and year with a mean 
value of about 50 USD. Lithium (oil) returns are very volatile, ranging 
from 50 to 242 ( 46 to 45) percent. 

4. Results and discussion 

4.1. Determinants of green bond issuance 

Table 3 presents full-sample results of panel regressions with issued 
green bond volume per capita as the dependent variable. The five 
regression models provide good explanatory power with an R2 of 32 to 
38 %. The results strongly support H1 to H5. In column 1, we include 
environmental awareness, biocapacity, ecological footprint, 

Table 1 
Variables and data sources. 

Abbreviation Full name Definition Source 

BDHi,t Biodiversity and 
Habitat Index 
(BDH) 

Biocapacityi,t Biocapacity 

Crowdfundingi,t Crowdfunding 
Volume 

EAIi,t Environmental 
Awareness Index 

EcologicalBudgeti,t Ecological 
Budget 

Biodiversity and 
Habitat Sub Index 
(BDH) of the 
Environmental 
Performance Index 
(EPI) by Yale 
University. It is 
computed using 
different weights 
for seven indicators 
as follows: 
Terrestrial Biome 
Protection 
(national) (22.2 
%), Terrestrial 
Biome Protection 
(global) (22.2 %), 
Marine Protected 
Areas (22.2 %), 
Protected Areas 
Rep. Index (14 %), 
Species Habitat 
Index (8.3 %), 
Species Protection 
Index (8.3 %), 
Biodiversity 
Habitat Index (3 
%). 
Biocapacity 
represents the 
productivity of its 
ecological assets. If 
not harvested, 
these areas can also 
be used to absorb 
the waste 
produced. 
Measures the 
crowdfunding 
volume per year in 
millions of dollars. 
We use 
logarithmized 
values in the 
regressions. 

Measures Google 
search volume of 
more than 300 
keywords per 
country to proxy 
environmental 
awareness of the 
population. We use 
logarithmized 
values in the 
regressions. 
The ecological 
budget is 
calculated by 
subtracting the 
ecological 
footprint from the 
biocapacity. 
Countries with 
positive (negative) 
ecological budgets 
are called 

Yale University, 
Environmental 
Performance 
Index. 
https://epi.yale. 
edu/ 

Global Footprint 
Network 
https://www.footp 
rintnetwork.org/o 
ur-work/ecologic 
al-footprint/ 

Crowdfunding data 
retrieved from 
several reports 
published by the 
Centre for 
Alternative 
Finance at 
Cambridge 
University 
https://www.jbs. 
cam.ac.uk/facult 
y-research/centre 
s/alternative-fina 
nce/ 
Google trends and 
own calculations 

Global Footprint 
Network 
https://www.footp 
rintnetwork.org/o 
ur-work/ecologic 
al-footprint/ 

(continued on next page) 

The detailed results table covering the VIFs is available from the authors upon request. 4 

https://epi.yale.edu/
https://epi.yale.edu/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.jbs.cam.ac.uk/faculty-research/centres/alternative-finance/
https://www.jbs.cam.ac.uk/faculty-research/centres/alternative-finance/
https://www.jbs.cam.ac.uk/faculty-research/centres/alternative-finance/
https://www.jbs.cam.ac.uk/faculty-research/centres/alternative-finance/
https://www.jbs.cam.ac.uk/faculty-research/centres/alternative-finance/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
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Table 1 (continued ) Table 2 

Abbreviation Full name Definition Source Descriptive statistics. 

EnergyIntensi,t 

EPSi,t 

Energy Intensity 

Environmental 
Policy 
Stringency Index 

ecological creditors 
(debtors) 
Energy intensity is 
used as a proxy for 
energy efficiency 
and represents the 
ratio between 
energy supply and 
gross domestic 
product measured 
at purchasing 
power parity. 
Country-specific 
composite index of 
the stringency of 
environmental 

World Bank htt 
ps://databank.wo 
rldbank. 
org/metadataglo 
ssary/world-develo 
pment-indicato 
rs/series/EG.EGY. 
PRIM.PP.KD 

OECD 
https://stats.oecd. 
org/Index.aspx? 
DataSetCode=EPS 

BDHi,t 
Biocapacityi,t 
Crowdfundingi,t 
EAIi,t 
EcologicalBudgeti,t 
EnergyIntensi,t 
EPSi,t 
Footprinti,t 
GBVi,t 
GDPi,t 
Lithiumi,t 
Oili,t 
Renewi,t 
Protectedi,t 

Mean 

72.75 
4.28 
11.51 
9.99 
1.45 
3.67 
3.08 
5.73 
3.91 
10.55 
0.19 
0.02 
6.93 
19.55 

Std. Dev. 

13.86 
4.25 
2.14 
0.65 
3.86 
1.70 
0.87 
3.06 
2.03 
0.52 
0.92 
0.32 
0.85 
11.91 

Min 

10.28 
0.62 
17.75 
7.27 
15.29 
1.21 
0.78 
2.19 
2.31 
9.14 
0.50 
0.46 
4.98 
0.20 

Max 

91.27 
15.11 

0 
11.30 
7.44 
12.92 
4.89 
29.33 
7.16 
11.38 
2.42 
0.45 
9.00 
55.07 

N 

145 
163 
163 
163 
163 
163 
163 
163 
163 
163 
163 
163 
163 
163 

Footprinti,t Ecological 
policy. 
Sum of all Global Footprint 

RLIi,t 
Urbanizationi,t 

0.89 
80.11 

0.10 
10.38 

0.62 
54.27 

0.99 
98.08 

163 
163 

GBVi,t 

GDPi,t 

Lithiumt 

Oilt 

Protectedi,t 

Renewi,t 

RLIi,t 

Urbanizationi,t 

Footprint 

Green Bond 
Issuance per 
capita 

Gross Domestic 
Product per 
capita 

Yearly return of 
lithium 

Yearly return of 
Crude Oil 

% of protected 
areas 

Installed 
renewable 
energy capacity 

IUCN Red List 
Index 

Urbanization 

ecological assets 
that a given 
population 
requires to produce 
the natural 
resources it 
consumes and to 
absorb its waste, 
especially carbon 
emissions. 
Volume of green 
bond issues per 
capita in country i 
in year t in USD. 
We use 
logarithmized 
values in the 
regressions. 

Gross Domestic 
Product per capita 
in constant 2015 
USD. We use 
logarithmized 
values in the 
regressions. 
Yearly returns of 
lithium are 
computed with end 
of year prices 
Yearly returns of 
oil are computed 
with end of year 
prices 
Terrestrial and 
marine protected 
areas in % of total 
territorial area. 

Installed 
renewable energy 
capacity in country 
i in year t in GW. 
We use 
logarithmized 
values in the 
regressions. 
Index based on the 
list of threatened 
species published 
by the IUCN. 
Degree of 
urbanization. 

Network 
https://www.footp 
rintnetwork.org/o 
ur-work/ecologic 
al-footprint/ 

Data for the 
volume of green 
bonds per year in a 
country in USD is 
retrieved from 
Climate Bonds 
Initiative. 
https://www. 
climatebonds.net 
/market/data/ 
World Bank htt 
ps://data.worldba 
nk.org/indicat 
or/NY.GDP.PCAP. 
KD 

investing.com 

Thomson Reuters 
Datastream (S&P 
GSCI-Crude Oil 
Index Spot) 
World Database on 
Protected Areas 
(WDPA) via World 
Bank 
https://data. 
worldbank. 
org/indicator/ER. 
PTD.TOTL.ZS 
International 
Renewable Energy 
Agency and United 
Nations World 
Population 
Prospects - OurWor 
ldinData.org/r 
enewable-energy 
UNECE https://w3. 
unece.org/SDG/ 
en/Indicator?id 
=69 
World Bank https 
://data.worldbank. 
org/indicator/SP. 
URB.TOTL.IN.ZS 

environmental policy stringency, and GDP per capita per country as 
independent variables. In this model, the issued green bond volume 
significantly increases with higher environmental awareness and higher 
GDP per capita at the one and 5 % levels, respectively. This is in line with 
H1 and H2. Environmental awareness appears essential to promote 
green bond issuance. By revealing that higher environmental awareness 
can materialize into an increase in the volume of green bonds, we extend 
the findings of He and Shi (2023) and Dabbous et al. (2023) who argue 
that environmental awareness can influence peoples' environmental 
behavior. Further, our results show that the issuance of green bonds is 
higher in countries with higher GDP per capita. 

In column 2, the degree of urbanization and the crowdfunding vol-
ume per country are added as further independent variables. As ex-
pected in H3, the degree of urbanization is positively related to the 
issued green bond volume. Moreover, the magnitude of the coefficients 
of environmental awareness and GDP per capita become smaller. 
Nevertheless, they stay statistically significant at the five and 10 % level, 
respectively. Studies by He and Shi (2023) and El Ouadghiri et al. (2021) 
indicate that more urbanization leads to higher pollution levels, which 
increase environmental awareness and ultimately the demand for green 
bonds. We extend these studies by establishing the direct link between 
higher urbanization and green bond issuance. 

Column 3 additionally includes the yearly oil price return and pro-
vides support for H4 that higher oil prices are associated with a higher 
green bond volume issuance. The relation is significant at the 1 % level. 
The coefficients of environmental awareness and GDP per capita remain 
statistically significant at the 5 % level and further support H1 and H2. 

In column 4, the yearly lithium price return replaces the oil price 
return as an independent variable. The lithium price return is negatively 
related to the green bond volume issuance with a statistical significance 
at the 1 % level. This is strong support for H5. Furthermore, the inclusion 
of the lithium return makes the statistical significance of environmental 
awareness and GDP per capita disappear. 

We report the results of the full regression model in column 5. GDP 
per capita, the degree of urbanization, oil and lithium returns have a 
significant impact on the issued green bond volume, supporting H2 to 
H5. 

We interpret these regression results as follows. Ceteris paribus, 
higher environmental awareness among the population, and a higher 
GDP are associated with a higher green bond volume. These relations 
can be driven by several aspects, e.g. a higher willingness of (retail) 
investors to fund green projects and more possible buyers and customers 
of green products and services. Since the urban population is on average 
more environmentally aware and as urbanization is positively related to 
GDP, urbanization is also positively associated with green bond volume 
and decreases the magnitude and statistical significance of the influence 
of environmental awareness and GDP. The positive relation between oil 

https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/EG.EGY.PRIM.PP.KD
https://stats.oecd.org/Index.aspx?DataSetCode=EPS
https://stats.oecd.org/Index.aspx?DataSetCode=EPS
https://stats.oecd.org/Index.aspx?DataSetCode=EPS
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.climatebonds.net/market/data/
https://www.climatebonds.net/market/data/
https://www.climatebonds.net/market/data/
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
http://investing.com
https://data.worldbank.org/indicator/ER.PTD.TOTL.ZS
https://data.worldbank.org/indicator/ER.PTD.TOTL.ZS
https://data.worldbank.org/indicator/ER.PTD.TOTL.ZS
https://data.worldbank.org/indicator/ER.PTD.TOTL.ZS
http://OurWorldinData.org/renewable-energy
http://OurWorldinData.org/renewable-energy
http://OurWorldinData.org/renewable-energy
https://w3.unece.org/SDG/en/Indicator?id=69
https://w3.unece.org/SDG/en/Indicator?id=69
https://w3.unece.org/SDG/en/Indicator?id=69
https://w3.unece.org/SDG/en/Indicator?id=69
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS
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Table 3 
Determinants of issued green bond volume. 

(1) (2) (3) (4) (5) 

EAIi,t 

GDPi,t 

8.80*** 
(0.96) 
14.01** 
(5.55) 

5.62** 
(1.56) 
12.05* 
(5.11) 

5.60** 
(2.25) 
13.18** 
(4.62) 

3.70 
(2.41) 
10.12 
(5.31) 

4.16 
(2.82) 
11.38* 
(5.33) 

Urbanizationi,t 
1.01* 
(0.50) 

0.88 
(0.47) 

0.99* 
(0.46) 

0.91* 
(0.46) 

Oilt 1 
0.69*** 
(0.13) 

0.47*** 
(0.12) 

Lithiumt 1 

Biocapacityi,t 

Footprinti,t 

0.27 
(0.39) 
0.39 

(0.23) 

0.32 
(0.35) 
0.33 

(0.19) 

0.33 
(0.34) 
0.34 

(0.20) 

0.28*** 
(0.08) 
0.23 
(0.30) 
0.33 

(0.20) 

0.21* 
(0.10) 
0.26 
(0.31) 
0.34 

(0.20) 

EPSi,t 
0.27 

(0.67) 
0.38 

(0.64) 
0.57 

(0.63) 
0.46 

(0.61) 
0.57 

(0.63) 

Crowdfundingi,t 

α 

R2 

229.90*** 
(56.78) 
0.32 

0.04 
(0.24) 
259.32** 
(82.36) 
0.35 

0.05 
(0.26) 
260.18** 
(78.25) 
0.37 

0.02 
(0.25) 
216.43** 
(84.52) 
0.37 

0.01 
(0.27) 
227.87** 
(87.99) 
0.38 

N 163 163 163 163 163 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard errors figuring in parentheses, and R2 for panel regression analysis with model (1) and 
country-fixed effects. The symbols ***, **, and * indicate statistical significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing GBVi,t on model (1) 
with panel regressions and Driscoll-Kraay standard errors (see column (1)) generates a coefficient of 8.80 with a p-value < .01 for EAIi,t as an independent variable. 

prices and green bond volume could be related to several motives. For 
instance, high oil prices can generate financial market turmoil which can 
make investors more risk-averse and push them to invest in safer assets 
like green bonds (Arif et al., 2022; Tiwari et al., 2023). As argued by 
Bondia et al. (2016) and Xia et al. (2019), higher oil prices can 
encourage investors to seek more sustainable and eco-friendly alterna-
tives. However, we think the most likely explanation is that higher oil 
prices make green projects more profitable due to higher opportunity 
costs when green projects are not realized. When oil prices are high, 
higher environmental awareness and GDP act as catalysts for green 
projects. In contrast, when lithium prices are high, many green projects 
are unprofitable due to high investment costs. In this case, high envi-
ronmental awareness and GDP hardly matter, since developers will not 
realize the projects and, therefore, do not need to finance them via green 
bonds. 

We subject these results to a robustness check and split the country 
observations into ecological creditors and ecological debtors. A t-test 
between ecological creditors and debtors shows that the issued amount 
of green bonds is significantly higher among ecological creditors.5 This 
is somewhat surprising since ecological debtors should have stronger 
incentives to increase their ecological budget in order to achieve long-
term economic growth. Given these differences between ecological 
creditors and debtors, we repeat the regressions of Table 3 for these two 
samples and report the results in Table 4. The positive influence of 
environmental awareness, GDP, and urbanization on green bond issu-
ance is predominantly found among ecological debtors. With the 
absence of existing studies in the literature exploring these relationships, 
the results could be explained as follows. The outcomes obtained make 
sense since the population of the ecological debtors will probably suffer 
stronger from further decreases in biodiversity and the negative impacts 
of a higher global temperature while the population of ecological 
creditors could benefit from competitive advantages due to their 
ecological resources. Hence, the urgency for green projects and for 
funding these projects is higher among ecological debtors. The influence 
of oil and lithium prices stays robust and similar among ecological 

See Table A1 in the appendix 

debtors and creditors. This supports our interpretation that the channels 
of the influence of oil prices are the investment and opportunity costs of 
green projects. These economic relationships are equal among ecolog-
ical debtors and creditors. 

In further analyses presented in Table A2 in the appendix, we lag the 
independent variables of the regressions summarized in Table 3. The 
significance of all coefficients, except the one for lithium returns, dis-
appears and the R2 decreases considerably. We interpret this as further 
support that the lithium price is essential for developers of green pro-
jects. High lithium prices reduce the number of green projects due to 
high costs that make the projects unprofitable. 

As a further robustness check, the measures for biocapacity and 
ecological footprint are replaced by alternative measures, the red list 
index and a country's energy intensity, respectively. The regressions are 
run with the full sample. The results presented in Table 5 show that our 
previous results on the influence of environmental awareness, GDP, the 
degree of urbanization, and oil and lithium prices on issued green bond 
volume are robust to alternative biodiversity and emission measures. 

One of our key findings is that high lithium prices reduce green bond 
issuance, probably because of high costs that would make the green 
projects unprofitable. It is worth discussing whether this relation can 
also be subject to reverse causality, i.e. that a high amount of green bond 
financing increases the lithium price. We run regressions with lithium 
returns as the dependent variable and the total issued green bond vol-
ume in all OECD countries per year as the independent variable. A 
second regression employs the lagged total green bond volume as the 
independent variable. In none of these regressions do we observe sig-
nificant relations (see Table A3 in the appendix). This is also the case 
when oil returns are used as dependent variables. Hence, we do not find 
evidence that green bond funding has a significant influence on lithium 
and oil prices. While previous studies discussed that energy metal costs 
are crucial to the viability of renewable energy projects (Sohag et al., 
2023) and some like Chen et al. (2022) and, Sohag et al. (2023) estab-
lished a weak contagion effect between mineral markets and green in-
vestments, to our knowledge no comparable empirical evidence is 
depicted exploring the relationship between oil and lithium prices and 
green bonds issuance. This study therefore offers a novel result and finds 
empirical indications that oil and lithium prices have a direct effect on 

5 



Ecological Economics 239 (2026) 108753

8

� � � �

� � � � � � � �

� � � �

�

� � � �

�

�

� � � �

� � � � � � � �

� � �

� � � � � �

� � � � � � � � �

� � � � � �

�

� � � � � � �

� � � � � � � � �

M. Horn et al. 

Table 4 
Determinants of issued green bond volume – Subsamples of Ecological Creditors and Ecological Debtors (robustness check). 

(1) (2) (3) (4) (5) (6) (7) (8) 

EAIi,t 

Biocapacityi,t 

6.15 
(3.63) 
0.24 
(0.78) 

5.47* 
(2.55) 
0.57 
(0.82) 

1.77 
(3.60) 
0.20 
(0.82) 

2.18 
(2.98) 
0.41 
(83) 

6.87** 
(2.31) 
1.35 

(2.14) 

6.84* 
(2.88) 
1.41 

(2.10) 

5.11 
(3.17) 
1.76 

(2.03) 

5.55 
(3.58) 
1.69 

(2.07) 

Footprinti,t 
0.19 

(0.86) 
0.69 

(0.79) 
0.34 

(0.86) 
0.62 

(0.83) 
0.15 

(0.30) 
0.14 

(0.29) 
0.13 

(0.31) 
0.12 

(0.30) 

EPSi,t 
1.75 
(1.20) 

1.14 
(1.12) 

1.13 
(1.04) 

0.87 
(1.10) 

0.90 
(0.76) 

1.02 
(0.77) 

0.87 
(0.78) 

0.96 
(0.80) 

GDPi,t 

Urbanizationi,t 

Crowdfundingi,t 

4.08 
(10.68) 
0.02 
(0.42) 
0.10 
(0.09) 

10.46 
(11.64) 
0.14 

(0.40) 
0.08 
(0.06) 

4,94 
(9.28) 
0.30 
(0.45) 
0.16 
(0.12) 

8.79 
(10.52) 
0.15 
(0.45) 
0.13 
(0.09) 

12.55* 
(5.19) 
1.16* 
(0.56) 
0.06 

(0.32) 

13.49** 
(4.85) 
1.03* 
(0.52) 
0.07 

(0.34) 

10.56 
(5.60) 
1.13* 
(0.53) 
0.02 

(0.34) 

11.74* 
(5.85) 
1.04* 
(0.52) 
0.04 

(0.35) 

Oilt 1 
0.73*** 
(0.14) 

0.46* 
(0.23) 

0.67*** 
(0.12) 

0.47** 
(0.14) 

Lithiumt 1 

α 

R2 

108.40 
(93.00) 
0.54 

156.29 
(109.04) 
0.58 

0.30** 
(0.11) 
93.70 

(68.97) 
0.60 

0.24** 
(0.09) 
126.61 
(87.73) 
0.61 

281.36** 
(91.93) 
0.36 

280.08** 
(89.58) 
0.37 

0.27** 
(0.10) 
239.15* 
(98.18) 
0.37 

0.20 
(0.14) 
249.30* 
(103.92) 
0.38 

Subsample 
Ecological 
Creditors 

Ecological 
Creditors 

Ecological 
Creditors 

Ecological 
Creditors 

Ecological 
Debtors 

Ecological 
Debtors 

Ecological 
Debtors 

Ecological 
Debtors 

N 40 40 40 40 123 123 123 123 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard errors figuring in parentheses, and R2 for panel regression analysis with model (1) and 
country-fixed effects. The symbols ***, **, and * indicate statistical significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing GBVi,t on model (1) 
with panel regressions and Driscoll-Kraay standard errors (see column (1)) generates a coefficient of 6.15 with a p-value >.10 for EAIi,t as an independent variable. 

Table 5 
Determinants of issued green bond volume – alternative measures for Biocapacityi,t and Footprinti,t (robustness check). 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

EAIi,t 5.55** 5.64* 5.71* 3.62 3.89 3.98 4.10 4.35 4.46 

Biocapacityi,t 
(2.27) (2.35) 

0.11 
(2.38) (2.49) (2.41) 

0.01 
(2.44) (2.86) (2.80) 

0.03 
(2.81) 

RLIi,t 6.11 
(0.34) 

20.48 2.23 
(0.32) 

13.54 4.84 
(0.32) 

17.28 
(7.50) (14.83) (8.15) (12.02) (7.47) (12.99) 

Footprinti,t 0.30* 0.30 0.31 

EnergyIntensi,t 
(0.16) 

1.01 
(0.58) 

1.21 
(0.69) 

(0.17) 
0.83 

(0.63) 
0.97 

(0.72) 

(0.17) 
0.88 

(0.62) 
1.06 

(0.72) 
EPSi,t 0.55 0.70 0.71 0.45 0.54 0.55 0.55 0.66 0.68 

GDPi,t 
(0.63) 
12.87** 

(0.66) 
10.37* 

(0.65) 
10.04* 

(0.61) 
9.88 

(0.65) 
7.77 

(0.65) 
7.56 

(0.62) 
11.11* 

(0.66) 
8.90 

(0.66) 
8.66 

Urbanizationi,t 
(4.48) 
0.90* 

(4.93) 
0.83 

(4.93) 
0.85 

(5.13) 
1.00* 

(5.64) 
0.95* 

(5.61) 
0.96* 

(5.15) 
0.92* 

(5.47) 
0.87 

(5.42) 
0.88 

Crowdfundingi,t 
(0.45) 
0.06 

(0.26) 

(0.48) 
0.05 

(0.28) 

(0.47) 
0.04 

(0.28) 

(0.44) 
0.01 
(0.25) 

(0.48) 
0.02 
(0.27) 

(0.48) 
0.02 
(0.27) 

(0.44) 
0.01 

(0.27) 

(0.47) 
0.00 

(0.29) 

(0.47) 
0.00 

(0.29) 
Oilt 1 0.69*** 0.67*** 0.69*** 0.47*** 0.47*** 0.48*** 

Lithiumt 1 

(0.14) (0.12) (0.13) 
0.28*** 0.27** 0.27*** 

(0.11) 
21* 

(0.10) 
0.20* 

(0.11) 
20* 

α 261.85** 223.85** 238.89** 
(0.07) 
214.83** 

(0.07) 
188.35* 

(0.07) 
199.15* 

(0.10) 
228.64** 

(0.10) 
197.99* 

(0.10) 
211.75* 

R2 
(76.67) 
0.37 

(91.26) 
0.36 

(87.61) 
0.37 

(81.86) 
0.37 

(96.73) 
0.37 

(92.63) 
0.37 

(86.96) 
0.38 

(98.16) 
0.37 

(95.80) 
0.37 

N 163 163 163 163 163 163 163 163 163 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard errors figuring in parentheses, and R2 for panel regression analysis with model (1) and 
country-fixed effects. The symbols ***, **, and * indicate statistical significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing GBVi,t on model (1) 
with panel regressions and Driscoll-Kraay standard errors (see column (1)) generates a coefficient of 5.55 with a p-value < .05 for EAIi,t as an independent variable. 

the green bond market. regulations will influence firms' behavior regarding the issuance of 
In the light of the institutional perspective theory, our results un- green bonds. 

derline the importance of informal institutions such as beliefs and values 
in influencing firms' behavior. We observe a significant role of envi- 4.2. Effects on ecological footprint, biodiversity, and ecological budget 
ronmental awareness in promoting the issuance of green bonds. How-
ever, our results do not support the notion that environmental Having established that higher environmental awareness, GDP, 
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Table 6 
Does the issued green bond volume have an impact on renewable energy ca-
pacity and the share of protected areas? 

(1) (2) 
Renewi,t Protectedi,t 

0.05*** 0.46*GBVi,t 1 (0.01) (0.22) 
6.79*** 18.44α (0.04) (1.06) 

R2 0.25 0.06 
N 134 134 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard 
errors figuring in parentheses, and R2 for panel regression analysis with model 
(2) and country-fixed effects. The symbols ***, **, and * indicate statistical 
significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing 
the installed renewable energy capacity (Renewi,t 

) 
on the issued green bond 

volume (GBVi,t 1) with panel regressions and Driscoll-Kraay standard errors (see 
column (1)) generates a coefficient of 0.05 with a p-value < .01 for GBVi,t 1 as an 
independent variable. 

degree of urbanization, and oil prices and lower lithium prices are 
associated with higher issued green bond volume, we are interested in 
the effects of green bond funding. 

Results of the univariate panel regressions presented in Table 6 show 
that higher issued green bond volume in year t-1 is associated with 
higher installed renewable energy generation capacity and an increasing 
share of protected areas in year t. Our findings complement those of 
Taghizadeh-Hesary et al. (2023) who show that an increase in green 
bond issuance is associated with higher renewable energy consumption. 

Table 7 contains the results of panel regressions with ecological 
budget, footprint, and biodiversity (BDHi,t) as dependent variables. In 
columns 1, 3, and 5, the independent variables are the issued green bond 
volume, environmental awareness, environmental policy stringency, 
and GDP per capita. The green bond volume variable is lagged by two 
years. We assume that this is the minimum amount of time that it takes 
for green projects to unfold a real impact. Environmental awareness and 
environmental policy stringency are lagged by one year for the same 
reason. Changes in these lags by one period alter the magnitudes of the 
coefficients a bit, however, the results stay qualitatively the same. In 
columns 2, 4, and 6, we add the installed renewable energy generation 
capacity and the share of protected areas as independent variables, each 
lagged by one year. 

The results support H6 to H8. Results in column 1 show that the is-
sued green bond volume is positively related to the ecological budget 
with a statistical significance at the 1 % level (H8). This is driven by a 
reduction in the ecological footprint (H6, see column 3).6 Hence, our 
results are in line with those of Chang et al. (2022). Furthermore, 
findings in column 5 show that higher green bond volume issuance is 
associated with higher biodiversity in the following years (H7). Our 
results match to a certain level Agrawal et al. (2024), who argue that 
green finance is of major importance in addressing climate change 
concerns and achieving a sustainable future. However, our results go a 
step further by revealing that green bonds may enhance biodiversity and 
reduce the ecological footprint. With a statistical significance at the 1 % 
level, environmental awareness is positively related to biodiversity and 
negatively to ecological footprint. The latter is not surprising since 
environmental awareness goes hand in hand with environmental-
friendly behavior. In addition, more stringent environmental policies 
increase biodiversity. 

A look at columns 2 and 4 reveals that renewable energy generation 
capacity has a positive impact on the ecological budget and a negative 

impact on the footprint. Furthermore, the coefficients of GBVi,t 2 

become smaller in magnitude compared to the respective coefficients in 
columns 1 and 3. This indicates that the installation of renewable energy 
capacity is a major mechanism through which green bond financing 
decreases the ecological footprint and ultimately increases the ecolog-
ical budget. 

Moreover, we find negative correlations between GDP and ecological 
budget and positive correlations between GDP and ecological footprint. 
It seems plausible that the economic growth of some industries comes 
along with more emissions and a larger ecological footprint. However, 
the results also indicate that this type of economic growth reduces the 
ecological budget, which can harm long-term economic growth when a 
country's ecological resources are exhausted. 

The Environmental Performance Index is a composite of 40 indi-
vidual indicators. The scale of each indicator ranges from 0 (worst) to 
100 (best). We rerun regression model (2) with these 40 indicators as 
dependent variables to identify the domains that contribute to the 
ecological footprint reduction and biodiversity increase. We find sig-
nificant relations for 8 out of 40 indicators.7 The respective results are 
presented in Table 8. 

If the issued green bond volume, environmental awareness, or 
environmental policy stringency is significantly related to an indicator, 
then the relation is always positive. This shows that the influence of all 
three variables is as expected and that they are three pillars for a 
healthier environment. Higher amounts of green bond funding are 
related to lower F-Gas growth rate (FGAi,t) and greenhouse gas emissions 
per capita (GHPi,t ), i.e. can mitigate climate change. Moreover, higher 
issuance of green bonds can improve environmental health by reducing 
ocean plastic pollution (OCPi,t ), lead exposure (PBDi,t ), SO2 exposure 
(SOEi,t), unsafe sanitation (USDi,t ), and unsafe drinking water (UWDi,t). 
Furthermore, ecosystem vitality is enhanced by decreasing the SO2 
growth rate (SDAi,t) when green bond funding rises. The influence of 
higher environmental awareness is comparable to the influence of more 
green bond funding except for the SO2 growth rate, which is unrelated to 
environmental awareness. More stringent environmental policy is 
associated with reduced lead exposure and SO2 exposure. Although 
these results are somewhat explorative, one can think of projects funded 
by green bonds or behaviors established because of environmental 
awareness that can cause these effects. Nevertheless, we take the results 
with a grain of salt and abstain from taking these relationships for 
granted. The key takeaway of the results in Table 8 is that green bond 
funding and environmental awareness can increase environmental per-
formance in many domains, which ultimately improves the ecological 
budget and biodiversity. 

Results presented in Table 9 show results for the full regression 
model (2), i.e., in comparison to Table 8, we have added the installed 
renewable energy capacity (Renewi,t 1 

) 
and the share of terrestrial and 

marine protected areas of the total territorial area Protectedi,t 1 
) 
. Since 

green bond financing increases the latter two variables, the results in 
Table 9 provide indications through which channels green bond 
financing improves environmental performance. Compared to Table 8, 
the coefficient of the issued green bond financing becomes smaller in 
magnitude in every column. Simultaneously, the coefficient of Renewi,t 1 

is positive with a statistical significance at least at the 10 % level in the 
regressions with GHPi,t , OCPi,t, SDAi,t , SOEi,t, and UWDi,t as dependent 
variables. Similarly, Protectedi,t 1 has a positive coefficient with a sta-
tistical significance at least at the 5 % level in the regressions with 
GHPi,t , OCPi,t , PBDi,t , SDAi,t , SOEi,t , USDi,t, and UWDi,t as dependent 
variables. Therefore, it is very likely that an increase in the issued green 
bond volume leads to more installed renewable energy generation 

7 We omit the indicator for protected areas (PARi,t ) due to endogeneity effects with the share of 

In untabulated results we do not find a significant influence of the green bond volume on protected areas Protectedi,t 1. However, we indeed find a significant positive relation between the issued 

biocapacity. green bond volume and PARi,t . 

6 
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Table 7 
The impact of the issued green bond volume on ecological budget, ecological footprint, and biodiversity. 

(1) (2) (3) (4) (5) (6) 
EcologicalBudgeti,t EcologicalBudgeti,t Footprinti,t Footprinti,t BDHi,t BDHi,t 

GBVi,t 2 0.05*** 0.04*** 0.03** 0.02 0.36** 0.28* 

EAIi,t 1 

(0.01) 
2.03* 

(0.00) 
1.70 

(0.01) 
3.24*** 

(0.01) 
2.67*** 

(0.09) 
14.67*** 

(0.10) 
12.51** 

EPSi,t 1 

(0.91) 
0.17 

(0.94) 
0.13 

(0.65) 
0.22* 

(0.57) 
0.14 

(3.03) 
2.13** 

(3.29) 
1.88** 

(0.09) (0.07) (0.09) (0.08) (0.59) (0.64) 
GDPi,t 3.42*** 3.56** 2.50*** 2.69*** 0.91 0.08 

2Renewi,t *10 
(0.71) (0.83) 

0.42*** 
(0.38) (0.55) 

0.70*** 
(6.56) (5.54) 

2.95 

2Protectedi,t *10 
(0.08) 
0.00 

(0.08) 
0.00 

(1.70) 
0.05 

α 13.90 
(0.00) 
16.01 12.54 

(0.00) 
9.13 90.62 

(0.04) 
76.55 

R2 
(16.29) 
0.53 

(17.42) 
0.54 

(10.32) 
0.54 

(11.48) 
0.57 

(92.34) 
0.21 

(84.98) 
0.22 

N 106 106 106 106 95 95 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard errors figuring in parentheses, and R2 for panel regression analysis with model (2) and 
country-fixed effects. The symbols ***, **, and * indicate statistical significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing EcologicalBudgeti,t 
on model (2) with panel regressions and Driscoll-Kraay standard errors (see column (1)) generates a coefficient of 0.05 with a p-value < .01 for GBVi,t 2 as an in-
dependent variable. 

Table 8 
The impact of the issued green bond volume on indicators of the EPI. 

(1) (2) (3) (4) (5) (6) (7) (8) 
FGAi,t GHPi,t OCPi,t PBDi,t SDAi,t SOEi,t USDi,t UWDi,t 

GBVi,t 2 
0.88** 
(0.23) 

0.17** 
(0.06) 

0.33** 
(0.10) 

0.10*** 
(0.02) 

0.60*** 
(0.11) 

0.40** 
(0.13) 

0.04** 
(0.01) 

0.05*** 
(0.01) 

EAIi,t 1 

EPSi,t 1 

GDPi,t 

14.86* 
(6.87) 
4.32* 
(1.79) 
59.61 
(36.16) 

7.03*** 
(0.50) 
0.06 
(0.35) 
5.44 
(2.56) 

24.17*** 
(1.55) 
0.84 
(0.55) 
10.72 
(9.30) 

4.53*** 
(0.80) 
1.24*** 
(0.10) 
5.59 
(4.42) 

6.80 
(5.86) 
2.79 

(2.20) 
12.17 
(9.09) 

13.07*** 
(1.03) 
2.11*** 
(0.37) 
15.11 
(10.22) 

3.53*** 
(0.69) 
0.07 
(0.08) 
2.68 
(1.39) 

2.20*** 
(0.22) 
0.18 
(0.13) 
1.85 
(1.37) 

α 

R2 

721.88 
392.27 
0.14 

104.92** 
(30.73) 
0.32 

1141.02*** 
(102.16) 
0.65 

24.82 
(51.30) 
0.41 

301.41* 
(122.42) 
0.06 

253.08* 
(113.07) 
0.49 

28.71 
(20.88) 
0.35 

47.94** 
(16.44) 
0.34 

N 106 106 106 106 106 106 106 106 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard errors figuring in parentheses, and R2 for panel regression analysis with model (2) and 
country-fixed effects. The symbols ***, **, and * indicate statistical significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing FGAi,t on model (2) 
with panel regressions and Driscoll-Kraay standard errors (see column (1)) generates a coefficient of 0.88 with a p-value < .05 for GBVi,t 2 as an independent variable. 

capacity and protected areas, ultimately leading to reduced emissions, a 
reduced footprint, a higher ecological budget, and more biodiversity. 

Our findings provide support to innovation theory since higher green 
bond volumes seem to be used for financing new environmentally 
friendly business models, specifically renewable energy generation. In 
addition, the results are in line with the institutional perspective theory 
since more stringent environmental policy is related to more biodiver-
sity and a reduced ecological footprint. 

5. Conclusion, implications, limitations, and future directions 

With growing environmental concerns and the challenges posed by 
the loss of natural capital, biodiversity, and the increasing ecological 
footprint, countries are seeking sustainable solutions and promoting 
green initiatives (Horn, 2024). The issuance of green bonds seems to be 
of great importance, as green bonds help to finance environmentally 
friendly projects and promote sustainable development. However, 
several gaps have been identified in the literature regarding the main 
determinants of green bond issuance and the environmental impact of 
the volume of green bonds issued. This study provides a novel macro 
perspective by using a panel dataset with annual data from 29 OECD 

countries for the period 2014–2020. Two models are tested. 
The first model examines the determinants of green bond issuance. 

The main findings are that the issued volume of green bonds increases 
significantly with higher environmental awareness, higher GDP per 
capita, and higher urbanization. Higher oil prices are associated with 
higher green bond issuance, while the latter is negatively related to the 
lithium price. When the sample is divided into environmental creditors 
and debtors, the positive impact of environmental awareness, GDP, and 
urbanization on green bond issuance is found mainly among environ-
mental debtors. The impact of oil and lithium prices remains robust and 
similar for ecological debtors and creditors. 

The second model analyzes the effects of the issued green bond 
volume on biodiversity, ecological budget, and the ecological footprint 
as well as the channels through which the effects take place. The volume 
of issued green bonds is positively related to the ecological budget, re-
duces the ecological footprint, and is associated with higher biodiversity 
in subsequent years. Two channels through which green bond financing 
develops its positive environmental impact are the installation of 
renewable energy generation capacities and the establishment of new 
protected areas. Stricter environmental policies and higher environ-
mental awareness also reduce the ecological footprint and increase 
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Table 9 
The impact of the issued green bond volume on indicators of the EPI – channels. 

(1) (2) (3) (4) (5) (6) (7) (8) 
FGAi,t GHPi,t OCPi,t PBDi,t SDAi,t SOEi,t USDi,t UWDi,t 

GBVi,t 2 
0.72 
(0.34) 

0.12** 
(0.04) 

0.20*** 
(0.02) 

0.07** 
(0.02) 

0.29 
(0.15) 

0.27*** 
(0.04) 

0.04* 
(0.02) 

0.03*** 
(0.00) 

EAIi,t 1 

EPSi,t 1 

9.35 
(7.85) 
3.69 
(1.81) 

5.22*** 
(0.42) 
0.34 

(0.46) 

19.39*** 
(2.65) 
0.23 

(0.59) 

3.28** 
(1.04) 
0.88*** 
(0.15) 

18.13** 
(5.31) 
5.70** 
(2.03) 

8.58*** 
(1.68) 
1.05 
(0.73) 

3.19*** 
(0.69) 
0.02 

(0.08) 

1.60*** 
(0.33) 
0.04 
(0.11) 

GDPi,t 

Renewi,t 1 

Protectedi,t 1 

α 

R2 

56.81 
(31.54) 
7.40 
(7.41) 
0.12 

(0.23) 
683.28 
348.70 
0.15 

5.48** 
(1.65) 
1.71*** 
(0.28) 
0.04** 
(0.01) 
98.48** 
(20.12) 
0.38 

10.97 
(6.30) 
4.40*** 
(0.86) 
0.13** 
(0.04) 

1125.09*** 
(78.89) 
0.75 

6.07 
(3.32) 
0.84 
(0.42) 
0.07*** 
(0.01) 
23.34 

(39.98) 
0.51 

9.62 
(7.03) 
8.98*** 
(1.79) 
0.48*** 
(0.07) 
326.50** 
(109.06) 
0.25 

15.63* 
(6.78) 
3.93* 
(1.55) 
0.14** 
(0.05) 
239.93* 
(77.75) 
0.61 

2.77* 
(1.13) 
0.25 
(0.12) 
0.02** 
(0.00) 
29.30 
(17.98) 
0.37 

1.88 
(0.99) 
0.56** 
(0.15) 
0.02*** 
(0.00) 
49.98** 
(12.67) 
0.41 

N 106 106 106 106 106 106 106 106 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard errors figuring in parentheses, and R2 for panel regression analysis with model (2) and 
country-fixed effects. The symbols ***, **, and * indicate statistical significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing FGAi,t on model (2) 
with panel regressions and Driscoll-Kraay standard errors (see column (1)) generates a coefficient of 0.72 with a p-value > .10 for GBVi,t 2 as an independent variable. 

biodiversity. 
The results of this study have important implications. First, green 

bond issuers are urged to make decisions that take into account fluctu-
ations in both oil and lithium prices. For example, when oil prices rise, 
green bond issuers in oil-importing countries are advised to diversify 
their energy portfolios and may respond by issuing larger volumes of 
green bonds, as suggested by Su et al. (2023). Second, the results 
confirm that green bond volume, environmental awareness, and envi-
ronmental policy stringency have a positive impact on ecological budget 
and biodiversity, suggesting the need to consider these variables when 
formulating policies to mitigate negative environmental impacts. 
Furthermore, the results show that these three variables act as com-
plements rather than substitutes. In light of these findings, countries are 
encouraged to promote the issuance of green bonds, which are essential 
to raise the financial resources needed to finance environmentally 
friendly projects. One way to achieve this goal is to offer tax and in-
vestment incentives, provide technical assistance, and simplify proced-
ures. Third, the findings indicate that in order to protect biodiversity and 
preserve natural habitats, this action should be accompanied by both 
increased environmental awareness and stricter environmental policies 
to achieve higher results. Therefore, governments, businesses, and in-
dividuals should devote resources and efforts to raising environmental 
awareness among the population. Finally, countries need to design and 
implement strong environmental regulations. One way to do this is to 
provide financial incentives for high-emitting companies and in-
dividuals to use clean technologies, such as electric vehicles or solar 
panels. 

This study may have some limitations. One is the limited number of 
data points. Because of this caveat, we take the results with a grain of salt 
and refrain from making statements about the economic magnitude of 
the relationships. Nevertheless, we would like to emphasize that the 
data sets analyzed are the most detailed with the longest history avail-
able. While our study is certainly only an initial step in the research on 
green bond issuance, it already highlights interesting relationships and 
avenues for further research. The relationships identified are highly 
statistically significant, economically sound, and consistent with our 
hypotheses derived from related studies. This makes us confident that 

the identified determinants of green bond issuance volume, ecological 
budget, and biodiversity are important. However, we leave it to further 
research to estimate the elasticities of the relationships when more data 
is available. Further research could also introduce some additional 
variables as determinants of the volume of green bonds issued, such as 
the bond yield, which is considered important by practitioners 
(Rasoulinezhad, 2022), but for which we had no data. 

Finally, as in this study, further research will face the challenge that 
data on biodiversity, as well as data on biodiversity funding, are difficult 
to obtain from different, unrelated sources and are notoriously incom-
plete (Harrer et al., 2024). Naturally, some projects take longer than 
others to show positive effects on biodiversity. In addition, it is difficult 
to allocate funds to countries, e.g. funds provided by a European gov-
ernment to an international non-profit organization for services in a 
transboundary protected area in Africa. It is therefore important that 
more studies look at these issues to get a clearer and more reliable 
picture. Our study is only one piece of this puzzle and should be seen as 
an inspiration and a call for further research. 
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Appendix A. Appendix 

Table A1 
t-test regarding GBVi,t between ecological debtors and ecological creditors. 

Mean Std. Dev. N 

Ecological debtors 3.60 2.14 123 
Ecological creditors 
Difference 

4.87 
1.27*** 

1.22 40 

t-statistic 3.55 

Table A2 
Determinants of issued green bond volume. 

(1) (2) (3) (4) (5) 

EAIi,t 1 
1.79 
(2.49) 

0.86 
(2.56) 

1.09 
(1.98) 

1.21 
(2.98) 

1.29 
(2.70) 

GDPi,t 1 

Urbanizationi,t 1 

25.27* 
(11.08) 

22.59* 
(10.24) 
0.75* 
(0.32) 

22.82* 
(10.32) 
0.64* 
(0.28) 

20.35 
(10.89) 
0.46 
(0.35) 

20.51 
(11.11) 
0.42 
(0.32) 

Oilt 1 

Lithiumt 1 

Biocapacityi,t 1 

Footprinti,t 1 

0.05 
(0.18) 
0.17 

(0.11) 

0.02 
(0.23) 
0.15 

(0.12) 

0.45 
(0.57) 

0.02 
(0.22) 
0.06 

(0.23) 

0.43*** 
(0.08) 
0.21 
(0.31) 
0.22** 
(0.08) 

0.17 
(0.33) 
0.41** 
(0.10) 
0.20 
(0.30) 
0.18 

(0.14) 

EPSi,t 1 

Crowdfundingi,t 1 

1.69*** 
(0.27) 

1.73*** 
(0.21) 
0.06 
(0.15) 

1.69*** 
(0.23) 
0.02 
(0.21) 

2.02*** 
(0.28) 
0.03 
(0.13) 

1.99*** 
(0.29) 
0.02 
(0.15) 

α 

R2 

273.23** 
(96.23) 
0.06 

296.88** 
(93.90) 
0.08 

293.81** 
(94.59) 
0.08 

252.78** 
(97.27) 
0.13 

253.12* 
(100.27) 
0.13 

N 134 134 134 134 134 

Notes: The table presents the estimated coefficients, Driscoll-Kraay standard errors figuring in parentheses, and R2 for panel regression analysis with model (1) and 
country-fixed effects. The symbols ***, **, and * indicate statistical significance at the 1 %, 5 %, and 10 % levels, respectively. Example: Regressing GBVi,t on model 
(1) with panel regressions and Driscoll-Kraay standard errors (see column (1)) generates a coefficient of 1.79 with a p-value > .10 for EAIi,t as an independent 
variable. 

Table A3 
Does issued green bond volume have an impact on lithium and oil prices? 

Lithiumt Lithiumt Oilt Oilt 

4.98 0.88
TotalGBVi,t (4.85) (1.84) 

7.66 1.40TotalGBVi,t 1 (7.27) (2.37) 
0.81 0.96 0.14 0.15α 
(0.65) (0.78) (0.25) (0.26) 

Adjusted R2 0.01 0.02 0.15 0.15 
N 7 6 7 6 

Notes: The table presents the estimated coefficients, standard errors figuring in parentheses, and R2 for OLS 
regression analysis. None of the coefficients is statistically significant at the 1 %, 5 %, or 10 % level. Example: 
Regressing lithium prices on the total green bond volume of year t in trillion USD (see column (1)) generates a 
coefficient of 4.98 with a p-value > .10 for the total green bond volume as an independent variable. 
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