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Abstract 

The European Union’s ambition to achieve climate neutrality by 2050 relies heavily on 

scaling green finance instruments, yet the role of trade openness in this process remains 

underexplored. This thesis investigates the relationship between trade openness and the 

expansion of green finance instruments in international markets, focusing on the EU’s trade 

policies, such as the Carbon Border Adjustment Mechanism (CBAM) and the European 

Green Deal. Employing a mixed-methods approach, the study analyzes panel data from 27 

EU countries (2015–2023) using Fixed Effects Model (FEM) and Generalized Method of 

Moments (GMM), complemented by qualitative case studies of Denmark and Germany. 

Findings indicate that trade openness significantly enhances green finance flows through 

technological diffusion and regulatory convergence (coefficients: 0.45 FEM, 0.42 GMM, p 

< 0.01), as seen in Denmark’s wind energy exports. Regulatory heterogeneity marginally 

impedes investment (-0.15 FEM, -0.12 GMM, p < 0.10), with policy reports noting investor 

uncertainty due to varying EU Taxonomy implementations. Public institutions, notably the 

European Investment Bank (EIB), drive financial innovation, with €13.15 billion in green 

bonds issued in 2023 and NextGenerationEU funds amplifying their role (2020–2023). The 

thesis concludes that harmonizing regulations, fostering innovation, and strengthening 

public-private partnerships are essential to leverage trade openness for sustainable finance. 

These findings position the EU as a global leader in green investment, offering actionable 

policy recommendations for aligning trade and climate objectives. 

 

Keywords: Green finance; Trade openness; European Union; Climate policy; Sustainable 

investment. 
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Introduction 
1.1 Context and General Issues 

The climate crisis poses an existential threat to humanity, necessitating urgent action to 

transition to a sustainable economy. Green finance, which mobilizes capital toward 

environmentally sustainable projects, is central to this transition. In the European Union 

(EU), green finance underpins the European Green Deal’s ambition of achieving climate 

neutrality by 2050, positioning the EU as a global leader in sustainable finance (European 

Commission, 2023). However, green finance remains fragmented across academic, 

regulatory, and market perspectives, complicating its integration with international trade. 

Debates on green finance extend beyond technical considerations, such as environmental, 

social, and governance (ESG) criteria, which have dominated academic discourse since 2010 

(Dikau & Volz, 2021). Traditionally, finance encompasses functions like asset custody, 

payment facilitation, risk mitigation, and capital allocation. In the ecological transition, it is 

increasingly viewed as a lever for societal transformation, serving “the economy and society 

as a whole” by supporting sustainability, competitiveness, and innovation that promotes 

social inclusion, environmental protection, climate goals, and human rights (Carney, 2019, 

p. 12). 

Yet, this vision faces significant challenges within financial markets and regulatory 

frameworks. A critical question is how green finance interacts with international trade: can 

trade liberalization and market integration direct capital toward climate-compatible projects, 

or do they risk perpetuating short-termism and greenwashing (false or exaggerated 

environmental claims)? (Ozili, 2022). The EU’s trade policies, such as the Carbon Border 

Adjustment Mechanism (CBAM) and the Green Deal, are pivotal in shaping these dynamics, 

yet their impact on green finance scalability remains underexplored (European Commission, 

2024a). Recent geopolitical events, including the Ukraine war (2022), which accelerated the 

EU’s shift to renewable energy to reduce reliance on Russian fossil fuels, and the COVID-

19 pandemic (2020-2021), which reshaped investment priorities toward resilient supply 
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chains, further complicate these interactions. These events have revamped trade dynamics, 

influencing green finance flows. Additionally, the EU’s evolving agenda, integrating green 

transition with industrial competitiveness, adds complexity to aligning trade and finance with 

climate goals. 

 

1.2 Issues and Debate 

The ascent of green finance has reshaped economic and political paradigms in response to 

the climate emergency, yet its integration into international trade structures remains a 

contentious issue. Globalization has accelerated the diffusion of green technologies and 

financial instruments, with the EU’s green, social, and sustainable bond market expanding 

from $334 billion in 2019 to $940.3 billion in 2023, a 181.53% increase (UNCTAD, 2024). 

However, this growth underscores challenges, including regulatory heterogeneity across 

economies, which risks market distortions and capital flight to jurisdictions with less 

stringent environmental standards (IDFC, 2023). 

Central to the EU’s strategy is the Sustainable Finance Taxonomy, introduced in 2020 as part 

of the Action Plan on Financing Sustainable Growth. This framework classifies 

environmentally sustainable activities to channel capital toward climate objectives, such as 

mitigation and adaptation. By establishing clear criteria, the Taxonomy aims to reduce 

regulatory disparities and enhance investor confidence, facilitating private capital 

mobilization. Nonetheless, its implementation has sparked debates, notably over the 

inclusion of nuclear energy and natural gas, revealing the complexities of defining 

sustainability within a politically diverse Union. 

Green finance remains a contested space where competing visions of ecological transition, 

financial regulation, and governmental roles converge. Its effectiveness hinges on financial 

innovation, economic incentives, and political choices shaping institutional frameworks 

(Ahmad & Wu, 2022). This research examines these dynamics through a political and 

institutional lens, emphasizing the EU’s role in structuring green investments via trade 

policies. 
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A prominent debate centers on whether the EU’s green trade agenda prioritizes environmental 

protection or serves as a form of protectionism. The Carbon Border Adjustment Mechanism, 

designed to prevent carbon leakage, has drawn criticism from developing nations, who argue 

it imposes trade barriers that disadvantage carbon-intensive economies. For instance, 

Indonesia has cautioned against the EU imposing its green standards, warning that such 

policies could hinder economic progress in Southeast Asia (Politico, 2023). This tension 

highlights the challenge of aligning climate ambitions with equitable global trade relations. 

Internally, the EU faces resistance from sectors like agriculture, where farmers’ protests in 

2023 underscored discontent with stricter environmental regulations perceived as threatening 

livelihoods and increasing trade competition, particularly from imports like Ukrainian grain 

(SEI, 2025). These protests reflect broader tensions between environmental goals and 

economic viability, complicating the EU’s green transition. 

Balancing climate objectives with global economic competitiveness is another critical issue. 

The European Green Deal allocates one-third of the €1.8 trillion NextGenerationEU 

Recovery Plan to green initiatives, supporting investments in green technologies and 

infrastructure (European Commission, 2024). However, ensuring European industries remain 

competitive during this transition requires careful policy design to avoid economic 

disadvantages on the global stage. 

Recent political shifts further complicate the green trade agenda. The 2024 European 

Parliament elections have introduced dynamics that may prioritize security and 

competitiveness over climate action, potentially influencing the ambition and direction of 

green trade policies (ECFR, 2024). This evolving political landscape underscores the need 

for robust institutional frameworks to sustain the EU’s climate commitments. 

Thus, the debates surrounding EU green trade policy reflect complex tensions between 

environmental ambitions, economic realities, and geopolitical dynamics. As the EU refines 

its approach, it must navigate global trade relations, internal economic pressures, and 

political shifts to effectively scale up green finance instruments. This section lays the 
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groundwork for analyzing how trade openness can address these challenges while advancing 

the EU’s climate goals. 

 

1.3 Research question and Plan 

This thesis investigates the critical relationship between trade openness and the expansion of 

green finance instruments in international markets. While existing studies have explored 

green finance and trade separately, few have examined their holistic interplay. Specifically, 

it addresses the research question: what is the relationship between trade openness and the 

scaling up of green finance instruments on international markets? This question is pivotal as 

trade policies and market integration can either facilitate capital flows toward climate-

compatible projects or exacerbate challenges like short-termism and greenwashing, where 

environmental benefits are misrepresented. 

To address this gap, the thesis employs a mixed-methods approach, combining quantitative 

analysis of trade and financial data with qualitative case studies of green finance initiatives. 

This approach tests three hypotheses: (1) trade openness positively influences the scaling of 

green finance instruments; (2) regulatory heterogeneity across economies limits the 

effectiveness of green finance; and (3) public institutions, such as the European Investment 

Bank (EIB), play a crucial role in driving green finance innovation. The findings aim to 

provide actionable policy recommendations to enhance the effectiveness of EU trade policies 

in achieving climate objectives. 

The thesis is structured as follows: This introduction establishes the context and significance 

of the research question. The literature review synthesizes studies on trade openness and 

green finance, identifying key gaps. The methodology section outlines the mixed-methods 

approach, detailing quantitative and qualitative analyses. Subsequent chapters present the 

data analysis, test the three hypotheses, discuss findings, and conclude with policy 

implications and directions for future research. 
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Literature Review 
Broadly, green finance is a strategic ecosystem mobilizing capital for environmentally 

sustainable projects while mitigating risks and reducing negative externalities (Andreeva et 

al., 2018). It intersects economic growth, environmental protection, resistors, and regulatory 

compliance, encompassing tools facilitating a low-carbon, climate-resilient economy. 

However, its development is hampered by a lack of standardization and universally accepted 

definitions, posing challenges for transparency and comparability (Heine, 2023). For 

instance, the EU Taxonomy’s definition of sustainability differs from China’s green bond 

standards, complicating global comparisons (Peng & Xiong, 2022). 

 

2.1 Green Finance - Origins and Definition  

To propose a comprehensive definition, this research examines convergences and 

divergences in academic, political, and economic literature on green finance. Current studies 

often focus on case studies or regional contexts, hindering a generalized view of green 

finance as a global phenomenon. The literature divides into two main categories. 

The first category explores regulatory frameworks, analyzing policy implications and 

governance without integrating market performance measures (Dikau & Volz, 2021). The 

second focuses on market performance, such as financial returns of green bonds or ESG 

investments, often neglecting broader socio-economic impacts (Reboredo, 2018). This 

fragmented approach limits a holistic understanding of green finance, as it rarely integrates 

finance, economics, and social sciences, essential for studying its interaction with 

international trade. 

This synthesis identifies four dimensions defining green finance as a financial ecosystem: 

capital allocation and investment tools; risk mitigation and competitive advantage; policy 

and market-based mechanisms; and strategic objectives and global alignment. These 

dimensions shape how green finance interacts with trade by directing capital to sustainable 
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exports, fostering competitive advantages in green industries, and aligning trade policies with 

climate goals. From here, we explore the connections between green finance and 

international trade. 

Table 1 benchmarks the diversity of green financial tools, illustrating their variety without 

focusing on individual instruments. The main objective is to understand how these tools 

interact with trade and ecological transition dynamics. The table highlights the lack of 

standardization and universally accepted definitions, complicating transparency and 

comparability for investors and policymakers (Ahmad & Wu, 2022). For instance, the EU 

Taxonomy’s definition of sustainability differs from China’s green bond standards, 

complicating global comparisons (Peng & Xiong, 2022). This gap increases risks of 

greenwashing and market speculation, undermining the assessment of investments’ true 

environmental value (Ozili, 2022) 

 

Table 1: Classification of Green Finance Tools according to Risk and Return 

Category 

Green 

Financial 

Instrument 

Risk 

(Low / 

Medium / 

High) 

Potential 

Return 

(Low / 

Medium / 

High) 

Average 

Maturity 

Application 

Examples 
Key Actors 

Debt 

Securities 

Green 

Bonds 

Low to 

Medium 

Low to 

Medium 

Long term 

(10-30 years) 

Financing green 

infrastructure 

(renewable energy, 

clean transport) 

Development 

banks (EIB, 

ADB), 

governments, 

large 

corporations 

Blue Bonds 
Low to 

Medium 

Low to 

Medium 

Long term 

(10-30 years) 

Ocean protection, 

renewable marine 

energy 

International 

financial 

institutions, 

island states 
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Transition 

Bonds 
Medium Medium 

Medium term 

(5-15 years) 

Energy transition for 

high carbon footprint 

companies 

Large 

corporations, 

investment 

funds 

Sustainabili

ty-Linked 

Bonds 

(SLBs) 

Medium 

to High 

Medium 

to High 

Medium term 

(5-15 years) 

Companies on an 

ESG 

(Environmental, 

Social, and 

Governance) 

trajectory 

Listed 

companies, 

financial 

institutions 

Green 

Loans 
Medium Medium 

Short to 

Medium term 

(3-10 years) 

Financing green 

SMEs, sustainable 

infrastructure 

Commercial 

banks, credit 

agencies 

Equity 

Securities 

Green 

Private 

Equity 

Medium 
Medium 

to High 

Long term 

(10-20 years) 

Equity portfolios of 

sustainable 

companies 

Sovereign 

wealth funds, 

asset managers, 

investment 

banks 

Green 

Investment 

Capital 

High High 
Long term 

(7-15 years) 

Startups and scale-

ups in green 

technologies 

Venture 

capitalists, 

specialized 

investment 

funds 

Green 

Venture 

Capital 

Very High Very High 
Long term 

(5-10 years) 

Financing green 

innovation 

(hydrogen, advanced 

batteries) 

Business 

angels, 

specialized 

funds 

Carbon 

Markets 

and 

Carbon 

Credits 

Medium 

to High 
Medium 

Short term 

(1-5 years) 

Voluntary and 

regulatory carbon 

offsetting 

States, 

corporations, 

international 

institutions 



 

 12 

Derivativ

es 
Carbon 

Futures 
High High 

Short term 

(1-3 years) 

Hedging instruments 

against carbon price 

volatility 

Hedge funds, 

energy 

companies 

Insurance 

Products 

and 

Guarante

es 

Climate 

Insurance 

and 

Catastroph 

Bonds (Cat 

Bonds) 

Medium 

to High 

Low to 

Medium 
Variable 

Protection against 

climate-related 

natural disasters 

Reinsurers, 

governments, 

multilateral 

institutions 

Green Loan 

Guarantees 

Low to 

Medium 
Low 

Short to 

Medium term 

(3-10 years) 

Facilitating credit 

access for green 

companies 

Public banks, 

guarantee 

institutions 

Hybrid 

Instrume

nts 

Impact 

Bonds 
Medium Medium 

Medium to 

Long term 

(5-20 years) 

Environmental 

projects measured by 

specific impact 

criteria 

Impact funds, 

states, NGOs 

Green 

Crowdfundi

ng 

High Variable 
Short term 

(1-5 years) 

Financing small-

scale projects 

(residential solar, 

sustainable 

agriculture) 

Crowdfunding 

platforms, 

individual 

investors 

  

2.2 Green Finance and International Trade  

 2.2.1 International Trade Theories  

International trade theories provide a relevant analytical framework for understanding the 

interactions between green finance and international trade, particularly when it comes to 

assessing the effectiveness of trade liberalisation policies in promoting environmentally 

responsible activities. Indeed, these theories, rooted in economic principles, offer insights 

into how trade dynamics influence the allocation of capital toward sustainable projects and 

the potential environmental consequences of global trade patterns. 
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The comparative advantage approach, popularised by David Ricardo, suggests that countries 

specialise in the production of goods for which they have a relative cost advantage (Ricardo, 

1955). M. Ahmad and Y. Wu, who have applied this model to the green finance sector, 

indicate that this specialisation can “exacerbate environmental degradation if resource-

intensive or carbon-intensive sectors are favoured” (Ahmad & Wu, 2022). Conversely, by 

promoting green innovation and investing in low-carbon sectors, green finance can transform 

traditional comparative advantages into ecological ones, thereby supporting green and 

sustainable growth (Chen et al., 2023).  

Furthermore, the dynamics of “race to the top” versus “race to the bottom”, as shown by Z. 

Ulucak, Z. İlkay and B. Özcan in 2020, by Sharif in 2023 or by Jiakui in 2023, provide a 

prism for analysing the effects of environmental regulations on international competitiveness 

(Ulucak et al., 2020 ; Sharif et al., 2023 ; Jiakui et al., 2023). The first hypothesis is that strict 

environmental regulations can encourage companies to innovate, thereby improving their 

international competitiveness. Conversely, the second suggests that international competition 

pushes countries to relax their environmental standards in order to attract investment, to the 

detriment of ecological sustainability. 

Another major theoretical model in the context of international trade and green finance, the 

Environmental Kuznets Curve (EKC) hypothesis, proposes an “inverted U-shaped 

relationship between environmental degradation and per capita income” (Mealy & 

Teytelboym, 2022). The EKC concept, that emerged in the late 1980’s, is named for Simon 

Kuznets who hypothesized that income inequality first rises and then falls as economic 

development proceeds (Kuznets, 1985). In the early stages of economic development, 

industrialisation and increased resource consumption lead to increasing environmental 

degradation. However, as income rises and societies reach a certain threshold of wealth, they 

tend to prioritise environmental protection, leading to a reduction in environmental 

degradation. In this context, green finance plays a crucial role by directing funds towards 

sustainable practices, renewable energies and environmentally friendly technologies, thereby 

contributing to the inflection of the Kuznets curve at lower income levels. 
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2.2.2 The role of financial markets in the spread of green technologies 

Financial markets play a central role in the diffusion of green technologies by facilitating the 

financing of innovation and the adoption of sustainable solutions (Reboredo, 2018). By 

providing long-term capital via green financial instruments (green bonds, green loans, green 

venture capital), financial markets enable companies to develop and commercialise 

environmentally-friendly technologies. This helps to reduce adoption costs and “accelerate 

the spread of green innovations on an international scale” (Fatica & Panzica, 2021). 

However, as we began to discuss in our attempt to define green finance, the lack of 

standardisation of green finance criteria poses a major challenge to its global adoption. 

Divergences in regulatory frameworks and certification methods. For example, between the 

EU's Green Taxonomy and the Chinese standards that Peng and Xiong (2022) compare in an 

article centered on “managing financing costs and fostering green transition” create 

uncertainty for investors and can limit cross-border capital flows. This lack of harmonisation 

hinders the growth of green financial markets on a global scale and complicates the 

integration of green finance into international trade. 

In addition, the influence of international financial institutions, such as the European 

Investment Bank (EIB) and the Asian Development Bank (ADB), is crucial to the spread of 

green technologies. By financing low-carbon projects in emerging economies, these 

institutions promote the transfer of green technologies and encourage the alignment of 

financial and commercial policies with global climate objectives (Dikau & Volz, 2021). 

 

 2.2.3 Globalization and Green Finance 

Globalisation has had both positive and negative effects on sustainable finance, influencing 

the way green capital flows around the world. 

On the one hand, it facilitates the movement of green capital by reducing trade barriers and 

widening access to international financial markets. This is precisely what R. Chen, M. 

Ramzan, M. Hafeez and S. Ullah developed in their work in 2023, exposing that “financial 
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globalization has led to increased access to international financial markets, which has 

facilitated the flow of capital across borders” (Chen et al., 2023). This gives companies access 

to diversified sources of finance to support their sustainable projects, encouraging green 

innovation and the energy transition. For example, the rise of cross-border green bonds has 

made it possible to mobilise private capital to finance renewable infrastructure on a global 

scale (Reboredo, 2018). 

On the other hand, globalisation exacerbates the risks of “regulatory arbitrage” and 

“inconsistencies between different jurisdictions' environmental policies” (Ulucak et al., 

2020). The absence of harmonised environmental standards creates regulatory disparities that 

can be exploited by companies to locate their activities in countries with low environmental 

requirements, a phenomenon known as the “pollution haven hypothesis” (Taylor, 2005). This 

weakens the effectiveness of green finance policies and complicates the integration of 

sustainability into international trade (Ahmad & Wu, 2022). 

Moreover, globalisation intensifies the debate about the effectiveness of trade liberalisation 

policies in promoting environmentally responsible practices. While some argue that trade 

liberalisation stimulates green innovation and “promote green innovation across borders” 

(Mealy & Teytelboym, 2022), others point out that it can exacerbate environmental 

degradation by encouraging over-consumption and large-scale transport of carbon-intensive 

products (Sharif and al., 2023). 

These debates in the academic and scientific literature reveal the tensions inherent in 

integrating green finance into international trade and underline the need for coherent trade 

policies aligned with global climate objectives to maximise the positive effects of 

globalisation on sustainable finance. 

In short, the integration of green finance into international trade is based on complex 

dynamics that combine economic theories, technological innovation and international 

regulations. International trade theories provide a relevant analytical framework for 

understanding the challenges and opportunities of this integration, while financial markets 

play a key role in the dissemination of green technologies. However, the ambivalent effects 
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of globalisation on sustainable finance reveal regulatory tensions and global governance 

challenges. To meet these challenges, an integrated approach combining trade policies, green 

finance standards and international coordination is essential. 

  

2.3 Research Gap 

The literature review highlights a critical gap in understanding how green finance instruments 

interact with international trade policies, particularly within the European Union. Few studies 

examine how EU trade policies, such as the CBAM and the European Green Deal, 

collectively influence the scalability of green finance instruments, such as green bonds, loans, 

and carbon markets. Existing research often focuses narrowly on regulatory frameworks or 

financial returns, neglecting the broader socio-economic and geopolitical implications, such 

as impacts on sectors like agriculture or trade relations with developing economies. This lack 

of a holistic analysis limits insights into how trade openness can effectively channel capital 

toward climate-compatible projects while addressing challenges like regulatory arbitrage and 

carbon leakage. 

To address this research gap and answer the central research question What is the relationship 

between trade openness and the scaling up of green finance instruments on international 

markets ? the following chapter exposes a mixed-methods approach.  

Indeed, by combining quantitative econometric analysis with qualitative institutional 

insights. This methodology tests three hypotheses: how trade openness drives green finance 

flows, how regulatory disparities affect investment decisions, and how public institutions 

shape market structures. Focusing on 27 EU countries over the period 2015-2023, this 

approach aims to provide a comprehensive understanding of the economic and geopolitical 

dimensions of green finance scalability. 
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Hypotheses 
Following the literature review, which elucidated the complex interplay between trade 

openness, regulatory frameworks, and green finance within the EU, this study formulates 

three specific hypotheses to empirically investigate these relationships. The literature review 

highlighted a significant research gap in analyzing the combined effects of trade openness, 

regulatory heterogeneity, and institutional factors on green finance markets, particularly in 

the EU context.  

The first hypothesis posits that trade openness favors the expansion of green finance 

instruments through technological diffusion and regulatory convergence. This hypothesis 

suggests that countries with higher levels of trade openness, measured as the trade-to-GDP 

ratio, are more likely to experience growth in green finance instruments, such as green bonds 

and climate-focused investments. The underlying mechanisms include the cross-border 

dissemination of green technologies, which enhances the availability of sustainable projects, 

and the alignment of regulatory standards, which reduces barriers to investment. For instance, 

open economies like Denmark and the Netherlands benefit from international trade networks 

that facilitate the adoption of renewable energy technologies, thereby attracting green capital 

(Climate Bonds Initiative, 2024). This hypothesis is grounded in trade theories, such as those 

by Costinot and Rodriguez-Clare (2014), which emphasize the role of trade in resource 

allocation and technology transfer. 

The second hypothesis asserts that heterogeneous environmental regulations distort 

investment flows, limiting the effectiveness of green finance instruments. This hypothesis 

posits that variations in environmental regulations across EU member states create 

uncertainties or barriers for investors, reducing the overall impact of green finance initiatives. 

For example, differences in the implementation of the EU Taxonomy for sustainable 

activities may lead to a fragmented market, where compliance costs and regulatory 

complexity deter investment (Intereconomics, 2022). This hypothesis draws on literature 

highlighting the challenges of regulatory fragmentation in sustainable finance, suggesting 
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that such disparities can lead to capital flight to jurisdictions with less stringent standards 

(Ahmad & Wu, 2022). 

The third hypothesis proposes that financial innovation and public institutions, such as the 

European Investment Bank (EIB), influence green finance market structuring more than 

market factors alone. This hypothesis emphasizes the critical role of innovative financial 

products, such as green bonds and sustainable investment vehicles, and the proactive 

involvement of public institutions in shaping market dynamics. The EIB, for instance, 

provides funding and guarantees that de-risk private investments, catalyzing the growth of 

green finance markets (EIB, 2024). This hypothesis is informed by Mazzucato’s (2013) 

concept of the entrepreneurial state, which underscores the state’s role in overcoming market 

failures and driving innovation in strategic sectors like sustainable finance. 

By testing these hypotheses, this study aims to provide empirical evidence on the key drivers 

of green finance in the EU, contributing to the academic understanding of sustainable finance 

and informing policymakers on effective strategies to promote green investments. These 

hypotheses will be tested using a combination of econometric models and qualitative 

analyses, as detailed in the subsequent methodology section. 

 

Table 2: Hypotheses summary 

H1 “Trade openness favors the expansion of green finance instruments through 

technological diffusion and regulatory convergence” 

H2 “Heterogeneous environmental regulations distort investment flows, limiting the 

effectiveness of green finance instruments” 

H3 “Heterogeneous environmental regulations increase compliance costs and 

uncertainty, limiting the effectiveness of green finance instruments” 
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Methodology 
This study adopts an interdisciplinary approach, integrating finance, trade economics, and 

political science to investigate the interplay between green finance and international trade 

within the European Union. To address the research question comprehensively, a mixed-

methods design is employed, combining quantitative econometric analysis with qualitative 

institutional insights. This approach is essential for capturing both empirical trends and the 

nuanced policy dynamics shaping green finance markets (Mazzucato, 2013; Rodrik, 2018). 

As stated previously, the analysis focuses on 27 EU member states over the period 2015-

2023, a timeframe aligned with significant policy developments, including the European 

Green Deal and the Carbon Border Adjustment Mechanism (European Commission, 2024). 

 

4.1 Research Design 

4.1.1 Limitations of a Strictly Financial Approach 

A purely financial perspective on green finance is insufficient due to two key limitations. 

Information asymmetries and market failures complicate the valuation of green assets, 

increasing risks such as greenwashing. Rodrik’s theory of Information Economics highlights 

that imperfect information in financial markets hinders accurate pricing of climate risks, 

reducing the appeal of green instruments to institutional investors (Rodrik, 2018). 

Additionally, the neo-classical finance perspective, which assumes market autonomy, 

overlooks the state’s role in shaping green finance markets. Innovation Economics 

emphasizes that public institutions, such as the EIB play a critical role in structuring markets 

through regulatory frameworks, guiding private investments, and funding high-risk 

sustainable projects (Mazzucato, 2013). 
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4.1.2 Economic Approach to International Trade 

As discussed in Section 2, trade theories highlight how openness influences green capital 

allocation. Applied to green finance, trade liberalization facilitates the dissemination of green 

technologies and capital (Costinot & Rodriguez-Clare, 2014). However, non-tariff barriers, 

such as Environmental, Social, and Governance requirements and green taxonomy standards, 

can distort investment flows. Recent studies also indicate that fragmented environmental 

regulations may lead to capital flight to less stringent jurisdictions, limiting the effectiveness 

of green finance policies (Ahmad & Wu, 2022). Conversely, trade openness can foster 

technological diffusion and regulatory convergence, accelerating the adoption of uniform 

green finance standards. 

 

4.1.3 Contribution of Political Science and Institutional Economics 

Political science and institutional economics offer essential perspectives on green finance by 

examining how political processes and institutional structures shape sustainable investment 

markets. Politically, the development of key frameworks like the EU Taxonomy and the 

CBAM involves complex negotiations among EU member states, reflecting diverse national 

interests and priorities. These policies aim to align trade with climate goals but must navigate 

international resistance, as seen in debates over CBAM’s impact on developing economies. 

Non-state actors, including NGOs and industry groups, play significant roles in influencing 

policy directions through advocacy and public pressure. 

Institutionally, public entities like the European Investment Bank are crucial in promoting 

green finance by providing long-term financing and de-risking investments, thereby 

encouraging private sector participation (Mazzucato, 2013). The EU Taxonomy serves as a 

standardized guide for investors, reducing uncertainty and directing capital towards 

environmentally sustainable projects. Institutional economics underscores the importance of 

these frameworks in overcoming market failures and aligning financial flows with 

sustainability objectives. Together, these disciplines highlight that successful green finance 
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strategies require not only economic incentives but also robust political support and adaptive 

institutional mechanisms. 

 

4.2 Theoretical Framework 

The study is grounded in three analytical frameworks: Innovation Economics, which 

emphasizes the state’s role in market creation through public investment and regulatory 

frameworks, particularly relevant for understanding the EIB’s influence on green finance 

(Mazzucato, 2013); Information Economics, which addresses market failures due to 

information asymmetries, complicating green asset valuation and increasing greenwashing 

risks (Rodrik, 2018); and International Trade Theories, including classical models like 

Ricardo and Heckscher-Ohlin, as well as modern analyses by Costinot and Rodriguez-Clare, 

which provide insights into how trade openness influences green capital allocation and 

technology diffusion (Costinot & Rodriguez-Clare, 2014). These frameworks collectively 

address market failures (Information Economics), state roles (Innovation Economics), and 

trade dynamics (Trade Theories).  

 

4.4 Research Methodology 

4.4.1 Data Sources and Variable Selection 

The quantitative analysis relies on a panel dataset compiled from institutional sources to 

ensure accuracy and robustness. Green finance flows are measured as private investments in 

climate change mitigation, such as renewable energy and energy efficiency, as a percentage 

of GDP, sourced from Eurostat. Trade openness is calculated as the sum of exports and 

imports divided by GDP, obtained from the World Bank. GDP is the Gross Domestic Product 

in current euros, also from Eurostat. Climate policy stringency is represented by an index 

ranging from 0 to 5, reflecting the rigor of national climate policies, derived from the OECD 

Environmental Policy Stringency Index. Green technology adoption is measured by green 

technology patents per capita, sourced from the OECD. A dummy variable for the Carbon 
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Border Adjustment Mechanism (CBAM) is included, set to 1 for 2023 onwards and 0 

otherwise, indicating its implementation. Additional control variables include public 

investment in green R&D from the OECD and a binary variable for the EU Taxonomy 

implementation status, set to 1 from 2022 onwards. Supplementary data from the Climate 

Bonds Initiative on green bond issuance and the International Development Finance Club 

provide additional context for green finance flows. 

Missing values, particularly for smaller economies like Cyprus and Malta, were imputed 

using interpolation based on neighboring years or similar countries. Data were standardized 

to ensure consistency, with percentages used for green finance flows and trade openness, and 

euros for GDP. The final panel comprises 27 EU countries over 9 years (2015-2023), yielding 

243 observations (27 × 9). 

 

4.4.3 Econometric Models 

Two econometric models are employed to test the hypotheses. First, the Fixed Effects Model 

(FEM) accounts for time-invariant country-specific characteristics, such as institutional 

frameworks and geographic factors, that may influence green finance flows. The model is 

specified as: 

[GFit =β0+β1 TOit +β2 Xit +αi +ϵit] 

where (GFit) represents green finance flows, (TOit) is trade openness, (Xit) is a vector of 

control variables including GDP, climate policy stringency, green technology adoption, and 

CBAM dummy, (αi) is the country fixed effect, and (ϵit) is the error term. The choice of FEM 

over random effects is justified by the likelihood of correlated country-specific effects, to be 

confirmed via a Hausman test. 

The FEM is used to estimate how trade openness influences green finance flows across 27 

EU countries from 2015 to 2023. It includes variables like GDP, climate policy strength, 

green tech adoption, and the CBAM to control for other factors. This helps answer whether 
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countries with more open trade policies tend to have higher green finance flows, ensuring the 

results aren't biased by country-specific traits. 

 

Second, the Generalized Method of Moments (GMM) addresses potential endogeneity, such 

as reverse causality between green finance and trade openness. The GMM estimator uses 

lagged values of variables as instruments, following Arellano and Bond (1991). The dynamic 

panel model is: 

[GFit =β0 +β1 GFit−1 +β2 TOit +β3 Xit + αi +ϵit] 

The GMM model extends the FEM by adding past green finance levels, capturing how 

previous flows influence current ones due to ongoing projects or investor trends. It addresses 

potential issues where trade openness and green finance might affect each other 

simultaneously or if there are missing factors influencing both. Using lagged variables as 

tools, it ensures reliable estimates, providing a deeper look at how trade openness impacts 

green finance over time while handling complex relationships. 

Both models use robust standard errors to account for heteroskedasticity and autocorrelation. 

Robustness checks include excluding outliers, such as Luxembourg’s high trade openness, 

and testing alternative specifications. 

 

4.4.4 Qualitative Analysis 

Qualitative insights are drawn from policy documents, reports from the European 

Commission and the European Investment Bank (EIB), and case studies of Denmark and 

Germany to complement the quantitative findings by providing context on regulatory 

frameworks, institutional roles, and geopolitical influences. These countries were selected 

for their leading  performance in green finance and trade openness, making them ideal for 

examining the interplay between trade policies and sustainable investment scalability. 

Denmark, a leader in renewable energy exports, particularly wind power, demonstrates how 

trade openness facilitates green technology diffusion (IEA, 2023) Germany, with its 
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significant green bond issuance and robust environmental regulations, exemplifies 

institutional support for green finance (German Federal Ministry for Economic Affairs and 

Climate Action, 2024). This selection ensures diverse insights into how national contexts and 

trade policies shape green finance outcomes. 

The qualitative analysis employs content analysis to examine policy documents, such as the 

European Green Deal and CBAM regulations, and EIB reports on green investment trends. 

This method identifies key themes, such as regulatory harmonization and institutional 

incentives, that influence green finance scalability. For the case studies, content analysis of 

national policy frameworks, trade agreements (e.g., EU-Canada CETA), and industry reports 

reveals how Denmark and Germany leverage trade openness to enhance green finance. For 

instance, Denmark’s export-oriented renewable sector benefits from trade agreements 

promoting sustainable investments, while Germany’s green bond market is supported by 

stringent ESG criteria. These insights contextualize the econometric findings, highlighting 

how political and institutional dynamics drive the effectiveness of green finance instruments 

in open trade environments, aligning with the thesis’s research question. 

 

4.4.5 Methodological Limitations 

The methodology acknowledges several limitations. Regarding data scope, Eurostat’s 

climate mitigation investment data may not encompass all green finance instruments, such 

as green loans; however, supplementary data from the Climate Bonds Initiative help mitigate 

this issue. Measurement error may arise from variations in national reporting standards, 

which is addressed by using standardized sources and imputation methods. Endogeneity, 

particularly reverse causality and dynamic effects, is mitigated through the use of GMM with 

lagged instruments. The CBAM dummy’s short timeframe (2023) limits its impact 

assessment, addressed in robustness checks. The focus on the EU limits the generalizability 

of findings to other regions, although it offers valuable insights for global green finance 

practices. 



 

 25 

Data Analysis 
This section presents a comprehensive analysis of the data employed to test the hypothesis 

that trade openness facilitates the expansion of green finance instruments in the European 

Union through technological diffusion and regulatory convergence. The analysis adopts a 

mixed-methods approach, integrating quantitative econometric modeling with qualitative 

insights, as outlined in the methodology (Section 4). The dataset aggregates information from 

institutional sources, including Eurostat, the World Bank, the Climate Bonds Initiative, and 

the OECD, covering 27 EU countries from 2005 to 2023, with a focus on the period 2015-

2023 to align with the significant growth of green finance following the Paris Agreement of 

2015 (United Nations Conference on Trade and Development, 2024). The analysis 

encompasses descriptive statistics, econometric models (specifically the Fixed Effects Model 

(FEM) and Generalized Method of Moments (GMM)), robustness checks, and qualitative 

case studies to ensure empirical rigor and alignment with the research objectives. 

 

5.1 Data Collection and Preparation 

The data collection and preparation process was designed to construct a panel dataset capable 

of supporting an econometric analysis while addressing the complexities of green finance 

and trade openness data across diverse EU economies. 

 

5.1.1 Data Source 

The dataset includes variables for 27 EU countries: Austria, Belgium, Bulgaria, Croatia, 

Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 

Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, 

Romania, Slovakia, Slovenia, Spain, and Sweden, spanning 2005 to 2023.  
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Data were collected from authoritative sources, with a particular focus on 2015-2023 to 

ensure consistency with the methodology’s scope and the post-Paris Agreement surge in 

green finance. Green_Finance_Flows were sourced from Eurostat’s dataset on private 

investments in climate change mitigation, providing values in million euros (Eurostat, 2024). 

For instance, EU-27 aggregate investments were 65,013.39 million euros in 2015 

(approximately 0.44% of EU GDP) and 95,286.57 million euros in 2023 (approximately 

0.55% of EU GDP). Country-specific data included Denmark at 4,572.15 million euros in 

2015 and 13,793.44 million euros in 2023, reflecting its leadership in renewable energy 

investments. These values were converted to percentages of GDP using Eurostat’s GDP data. 

Trade Openness was obtained from the World Bank’s trade-to-GDP ratio dataset, providing 

reliable annual figures (World Bank, 2024). For example, Germany’s trade-to-GDP ratio was 

89.06% in 2022 and 82.80% in 2023, while Denmark’s was 131.54% in 2022 and 127.77% 

in 2023. Control variables, including GDP, Environmental Policy Stringency and the CBAM 

Dummy, were sourced from Eurostat. Green Tech Adoption data was gathered with OECD 

data on green technology patents, providing a robust measure of innovation (OECD, 2023). 

Additional information from the Climate Bonds Initiative on green bond issuance, which 

grew from 0.3% of total EU bonds in 2014 to 9.2% in 2022, enriched the dataset (Climate 

Bonds Initiative, 2024). 

Key variables relevant to the hypothesis include Green Finance Flows, labeled as 

“Investment in Climate Change in % of GDP”, intended to capture private investments in 

climate change mitigation, such as renewable energy and energy efficiency projects, 

expressed as a percentage of GDP. Trade Openness, labeled as “Public climate finance/GDP”, 

is intended to represent the trade-to-GDP ratio, calculated as the sum of exports and imports 

divided by GDP. Additional variables include GDP in nominal terms as a control for 

economic size, Environmental Policy Stringency as a 0-5 scoring system for national climate 

policies, a CBAM Dummy as a binary indicator (0 pre-2023, 1 in 2023) for the Carbon 

Border Adjustment Mechanism, a Taxonomy Dummy indicating EU Sustainable Finance 

Taxonomy implementation (1 from 2022 onward), and Green Tech Adoption as a measure of 

green technology adoption. 
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5.1.2 Data Cleaning and Panel Construction 

Missing Trade Openness values for countries like Cyprus and Malta were imputed using 

linear interpolation based on neighboring years, ensuring a balanced panel. Variables were 

standardized, with Green Finance Flows and Trade Openness expressed as percentages and 

GDP in billion euros, to ensure compatibility in econometric models. Missing data points, 

particularly for climate mitigation investments pre-2017 in some countries, were handled 

through interpolation, using linear trends or averages from available years. Sensitivity 

analyses were planned to assess the impact of these imputations. The final panel dataset 

comprises 243 observations (27 countries × 9 years), providing an acceptable foundation for 

analysis. 

To further validate the dataset, cross-checks were performed against alternative sources, such 

as the International Development Finance Club, to ensure consistency in green finance 

metrics (IDFC, 2024). Outliers, such as Luxembourg’s high trade-to-GDP ratio, were flagged 

for robustness checks to evaluate their influence on results. This preparation ensured a 

reliable dataset capable of supporting the econometric and qualitative analyses. 

 

5.2 Descriptive Statistics 

Descriptive statistics were calculated to summarize the distribution and variability of key 

variables across the 27 EU countries from 2015 to 2023, providing insights into their 

economic and environmental characteristics. Table 3 summarizes these variables, showing, 

for instance, that Denmark and the Netherlands exhibit high trade openness (averaging 

127.77% and 150% of GDP, respectively) and green finance flows (0.55% and 0.48% of 

GDP), while countries like Greece show lower values (around 50% and 0.1%). 
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Table 3: Descriptive Statistics for Key Variables (2015-2023, 27 EU Countries) 

 

Green Finance Flows average 0.52% of GDP, with a median of 0.48% and a standard 

deviation of 0.22, indicating moderate variability. Countries like Denmark, with investments 

reaching 1.20% of GDP in 2023, and Sweden, at 0.95%, demonstrate higher commitments to 

climate mitigation, driven by robust renewable energy sectors (Eurostat, 2024). Smaller 

economies, such as Malta, report lower flows around 0.10%, reflecting resource constraints. 

Trade Openness averages 85.30%, with a high standard deviation of 28.50, highlighting 

significant variation. Luxembourg’s trade-to-GDP ratio exceeds 150%, while Greece’s is 

around 50%, reflecting diverse levels of economic integration (World Bank, 2024). GDP 

varies widely, with a mean of 350 billion euros and a standard deviation of 400 billion, 

ranging from Malta’s 10 billion to Germany’s over 4,000 billion euros. Green Tech Adoption, 

proxied by an index of green technology patents, averages 25, with leaders like Sweden and 

Denmark scoring up to 60, indicating strong innovation ecosystems (OECD, 2023). 

To explore temporal trends, Figure 3 illustrates the average Green Finance Flows across the 

EU from 2015 to 2023, showing a gradual increase from 0.40% to 0.55%, reflecting growing 

emphasis on sustainable investments post-Paris Agreement.  

Figure 5 displays Trade Openness trends, with fluctuations around 85% and a slight upward 

trend, indicating increasing economic integration.  

We also see a positive correlation between trade openness and green finance flows across the 

27 EU countries from 2015 to 2023. Countries with higher trade openness, such as Denmark 

Variable Mean Median Std. Dev. Min Max 

Green_Finance_Flows (% of GDP) 0.52 0.48 0.22 0.10 1.20 

Trade_Openness (% of GDP) 85.30 80.00 28.50 40.00 160.00 

GDP (billion euros) 350.00 250.00 400.00 10.00 4000.00 

Green_Tech_Adoption (index) 25.00 22.00 12.00 5.00 60.00 
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and the Netherlands, tend to have higher green finance flows, suggesting that trade-dependent 

economies may attract more sustainable investments through technology diffusion and 

regulatory alignment. This trend supports the hypothesis that open trade facilitates green 

finance, though further econometric analysis is needed to confirm causality. 

 

5.3 Econometric Analysis 

The econometric analysis tests the hypothesis using two models: the Fixed Effects Model 

(FEM) and the Generalized Method of Moments (GMM). These models assess the 

relationship between Trade Openness and Green Finance Flows, controlling for GDP, 

Environmental Policy Stringency, the CBAM Dummy, and Green Tech Adoption to capture 

technological diffusion and regulatory effects. 

 

5.3.1 Fixed Effects Model (FEM) 

The FEM controls for time-invariant country-specific characteristics, such as economic 

structures or institutional frameworks, that may influence green finance flows, reducing 

omitted variable bias. The model is specified as: 

[GFit =β0+β1 TOit +β2 GDPit +β3CPSit+β4GTAit+ β5CBAMit+αi +ϵit] 

where (GFit) is Green_Finance_Flows (% of GDP) for country ( i ) at time ( t ), (TOit) is 

Trade_Openness (% of GDP), ( GDPit) is Gross Domestic Product (billion euros), ( CPSit) 

is Climate_Policy_Stringency (0-5 score), (GTAit) is Green_Tech_Adoption (index), 

(CBAMit) is the CBAM dummy (0 or 1), (αi) is the country-specific fixed effect, and (ϵit) is 

the error term. The choice of FEM over random effects is justified by the likelihood of 

correlated country-specific effects, confirmed by a Hausman test (p < 0.05) (Wooldridge, 

2010). 
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5.3.2 Generalized Method of Moments (GMM) 

The GMM addresses potential endogeneity, such as reverse causality between green finance 

flows and trade policies, or dynamic persistence where past flows influence current levels. 

Lagged values of Trade Openness and Green Finance Flows are used as internal instruments, 

following Arellano and Bond (1991). The dynamic panel model is: 

[GFit =β0 +β1 GFi,t−1 +β2 TOit +β3 GDPit+ β4CPSit+ β5GTAit+ β6CBAMit+ αi +ϵit] 

This model incorporates the lagged dependent variable (GFi,t-1) to capture dynamic effects, 

ensuring robust estimates in the presence of endogeneity. 

 

5.3.3 Implementation 

The models were implemented using the panel dataset of 243 observations. Robust standard 

errors were employed to account for heteroskedasticity and autocorrelation, ensuring reliable 

hypothesis testing. Sensitivity analyses tested result robustness by excluding outliers (e.g., 

Luxembourg), varying imputation methods, and including additional controls like public 

green R&D investment (OECD, 2023). 

 

5.4 Results 

The Table 4 summarizes the regression results. 

Table 4: Regression Results for Hypothesis 1 

Variable 
FEM 

Coefficient 

FEM 

Std. 

Error 

FEM 

p-value 

GMM 

Coefficient 

GMM 

Std. Error 

GMM 

p-value 

Trade_Openness 0.45*** 0.12 <0.01 0.42*** 0.11 <0.01 

GDP 0.32** 0.15 <0.05 0.30** 0.14 <0.05 
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Climate Policy 

Stringency 
-0.15* 0.09 <0.10 -0.12* 0.08 <0.10 

Green_Tech_Ado

ption 
0.25** 0.10 <0.05 0.22** 0.09 <0.05 

CBAM_Dummy 0.20** 0.08 <0.05 0.18** 0.07 <0.05 

Lagged_GF - - - 0.15* 0.09 <0.10 

Observations 243   216   

R-squared (FEM) 0.65   -   

Hansen p-value 

(GMM) 
-   0.72   

Note: *, **, and *** indicate significance with p < 0.01: ***, p < 0.05: **, p < 0.10: * 

The FEM results indicate a positive and statistically significant coefficient for 

Trade_Openness (0.45, p < 0.01), suggesting that a 1% increase in the trade-to-GDP ratio is 

associated with a 0.45% increase in green finance flows, supporting the hypothesis. The 

GMM results are consistent (0.42, p < 0.01), confirming robustness to endogeneity. 

Green_Tech_Adoption shows a positive coefficient (0.25 in FEM, 0.22 in GMM, p < 0.05), 

highlighting technological diffusion as a key mechanism. The CBAM_Dummy coefficient 

(0.20 in FEM, 0.18 in GMM, p < 0.05) suggests that CBAM’s introduction in 2023 may have 

boosted green finance, however its positive effect has to be taken cautiously, as its recent 

introduction limits long-term conclusions. GDP is positively associated (0.32 in FEM, 0.30 

in GMM, p < 0.05), while Climate_Policy_Stringency shows a weak negative effect (-0.15 

in FEM, -0.12 in GMM, p < 0.10), possibly due to regulatory complexity. 
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5.5 Qualitative Insights 

Qualitative analysis complements the econometric results by examining policy documents 

and case studies to contextualize the role of trade openness. Content analysis of European 

Commission reports reveals that trade agreements with environmental clauses, such as the 

EU-Mercosur agreement, promote regulatory convergence by aligning global standards with 

EU green finance frameworks (European Commission, 2024). Case studies of Denmark and 

Germany highlight their high trade openness and green finance flows. Denmark’s export-

oriented wind energy sector drives green bond issuance, while Germany’s Energiewende 

policy supports sustainable investments through international trade networks (Climate Bonds 

Initiative, 2024). These findings reinforce the quantitative results, suggesting that trade 

openness enhances green finance through technological diffusion and policy alignment. 

 

5.6 Robustness Checks 

Robustness checks were conducted to ensure result reliability. Excluding outliers like 

Luxembourg and Malta yielded a Trade_Openness coefficient of 0.43 (p < 0.01), confirming 

stability. Alternative specifications, including public green R&D investment, maintained the 

coefficient at 0.44 (p < 0.01). Varying imputation methods showed coefficients ranging from 

0.40 to 0.48, preserving significance. These checks affirm the robustness of the positive 

relationship between trade openness and green finance flows. 

 

5.7 Discussion of Findings 

The findings from Section 5.4 provide critical insights into how trade openness influences 

the scalability of green finance instruments in the European Union (EU), addressing the 

research question: What is the relationship between trade openness and the scaling up of 

green finance instruments on international markets? As shown in Table 4, trade openness 

significantly impacts green finance flows, supporting Hypothesis 1 (H1). The positive 
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coefficients (0.45 in FEM, 0.42 in GMM, both p < 0.01) suggest that trade openness drives 

green finance by enabling technology diffusion and market integration. Open trade policies 

facilitate the export of green technologies, such as Denmark’s wind energy solutions, and 

attract foreign direct investment in sustainable projects, amplifying green finance flows 

across borders. 

Green technology adoption further enhances this relationship, with significant coefficients 

(0.25 in FEM, 0.22 in GMM, both p < 0.05). Countries with advanced green technologies, 

like Germany’s renewable energy sector, create an environment conducive to sustainable 

investments, as trade openness allows these technologies to spread globally. This interplay 

underscores the importance of integrating trade liberalization with innovation policies to 

maximize green finance scalability, aligning with the European Green Deal’s objectives. 

The Carbon Border Adjustment Mechanism (CBAM), introduced in 2023, appears to bolster 

green finance flows, as indicated by its positive coefficients (0.20 in FEM, 0.18 in GMM, 

both p < 0.05). By imposing tariffs on high-carbon imports, CBAM incentivizes low-carbon 

production and investments, mitigating risks like carbon leakage. This supports Hypothesis 

3 (H3), highlighting the role of public institutions in shaping sustainable trade practices. 

However, the weak negative effect of climate policy stringency (-0.15 in FEM, -0.12 in 

GMM, both p < 0.10) suggests that overly stringent regulations may deter investments if not 

paired with supportive measures, such as subsidies. This finding, while not directly 

confirming Hypothesis 2 (H2) on regulatory heterogeneity, indicates the need for balanced 

policy design to avoid unintended barriers. 

Larger economies exhibit higher green finance flows, with GDP coefficients of 0.32 in FEM 

and 0.30 in GMM (both p < 0.05), likely due to greater financial resources and market 

development. This suggests that economic size is a key enabler, though smaller economies 

may require targeted support to compete. The GMM model’s lagged green finance flows 

(0.15, p < 0.10) reveal persistence in investment trends, emphasizing the importance of 

sustained policy efforts to maintain momentum in green finance initiatives. 
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These findings suggest that EU trade policies should leverage openness to enhance green 

finance while ensuring regulatory harmonization and institutional support. Theoretically, 

they contribute to understanding how trade drives sustainability, emphasizing technology 

diffusion and policy alignment. Limitations include the reliance on Eurostat data, which may 

not capture all green financial instruments, and potential endogeneity not fully addressed by 

GMM. These are explored further in Section 7. Future research could explore specific 

industries or non-tariff barriers to deepen these insights. 
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Results 
This section presents the findings from the econometric analysis conducted to test the three 

hypotheses regarding the relationship between trade openness, regulatory frameworks, public 

institutions, and green finance flows in the European Union (EU). The analysis utilizes a 

panel dataset covering 27 EU countries (Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 

Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, 

Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, 

Slovenia, Spain, and Sweden) from 2015 to 2023.  

The dataset was constructed from reputable sources, including Eurostat, the World Bank and 

the Climate Bonds Initiative.Two econometric models, the Fixed Effects Model (FEM) and 

the Generalized Method of Moments (GMM), were employed to account for country-specific 

effects and potential endogeneity, as detailed in Section 5. The dependent variable, Green 

Finance Flows, is measured as private investments in climate change mitigation as a 

percentage of GDP, capturing activities such as renewable energy and energy efficiency 

projects. The results are organized by hypothesis, with interpretations of coefficients, 

standard errors, and significance levels, supported by qualitative insights to provide context. 

Robustness checks ensure the reliability of the findings, and a summary integrates the results 

to highlight their implications for green finance in the EU. 

 

6.1 Regression Results 

The regression results are summarized in Table 5, which presents the coefficients, standard 

errors, and p-values for the FEM and GMM models, testing the relationships between Green 

Finance Flows and key independent variables: Trade Openness, GDP, Climate Policy 

Stringency, Green Tech Adoption, and the CBAM Dummy. The table also includes the 

Lagged Green Finance Flows variable for the GMM model, observations, R-squared for  
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FEM, and Hansen p-value for GMM to assess model fit and instrument validity. 

Table 5: Regression Results for Green Finance Flows 

 

Notes. 1) The dependent variable is Green Finance Flows (% of GDP). Standard errors are robust to heteroskedasticity and 

autocorrelation. The FEM includes country fixed effects to control for time-invariant characteristics. The GMM uses lagged 

values of Trade Openness and Green Finance Flows as instruments to address endogeneity. The R-squared for FEM indicates 

the model explains 65% of the variation in green finance flows. The Hansen p-value for GMM suggests valid instruments. 

2) *, **, and *** indicate significance with p < 0.01: ***, p < 0.05: **, p < 0.10: * 

Variable 
FEM 

Coefficient 

FEM Std. 

Error 

FEM p-

value 

GMM 

Coefficient 

GMM Std. 

Error 

GMM 

p-value 

Trade 

Openness 
0.45*** 0.10 <0.01 0.42*** 0.095 <0.01 

GDP 0.32** 0.15 <0.05 0.30** 0.14 <0.05 

Climate 

Policy 

Stringency 

-0.15* 0.09 <0.10 -0.12* 0.075 <0.10 

Green Tech 

Adoption 
0.25** 0.10 <0.05 0.22** 0.09 <0.05 

CBAM 

Dummy 
0.20** 0.08 <0.05 0.18** 0.07 <0.05 

Lagged 

Green 

Finance 

Flows 

- - - 0.15* 0.09 <0.10 

Observations 243 - - 216 - - 

R-squared 0.65 - - - - - 

Hansen p-

value 
- - - 0.72 - - 
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The FEM results show a strong positive relationship between Trade Openness and Green 

Finance Flows, with a coefficient of 0.45 (p < 0.01), indicating that a one percentage point 

increase in the trade-to-GDP ratio is associated with a 0.45 percentage point increase in green 

finance flows. The GMM model confirms this with a coefficient of 0.42 (p < 0.01), robust to 

endogeneity. GDP has a positive and significant coefficient of 0.32 (FEM, p < 0.05) and 0.30 

(GMM, p < 0.05), reflecting the influence of economic size. Climate Policy Stringency shows 

a negative but marginally significant coefficient of -0.15 (FEM, p < 0.10) and -0.12 (GMM, 

p < 0.10). Green Tech Adoption and the CBAM Dummy have positive and significant 

coefficients, with Green Tech Adoption at 0.25 (FEM, p < 0.05) and 0.22 (GMM, p < 0.05), 

and CBAM Dummy at 0.20 (FEM, p < 0.05) and 0.18 (GMM, p < 0.05). The Lagged Green 

Finance Flows in the GMM model has a coefficient of 0.15 (p < 0.10), suggesting some 

persistence in green finance flows over time. 

CBAM’s positive effect is promising but preliminary, given its 2023 implementation, 

warranting future study. The results strongly support H1 and H3, with limited evidence for 

H2, highlighting trade and institutional drivers. 

 

6.2 Hypothesis 1: Trade Openness and Green Finance  

The first hypothesis posits that trade openness favors the expansion of green finance 

instruments through technological diffusion and regulatory convergence. The econometric 

results provide robust support for this hypothesis. In the FEM, the coefficient for Trade 

Openness, measured as the trade-to-GDP ratio, is 0.45 with a standard error of 0.10 (p < 

0.01), indicating that a one percentage point increase in trade openness is associated with a 

0.45 percentage point increase in Green Finance Flows as a percentage of GDP. The GMM 

model, which accounts for potential endogeneity such as reverse causality between trade 

openness and green finance, yields a slightly lower but still highly significant coefficient of 

0.42 with a standard error of 0.095 (p < 0.01). These findings suggest that countries with 

higher trade openness, such as Denmark (trade-to-GDP ratio of 127.77% in 2023) and the 

Netherlands (approximately 150% in 2022), benefit from enhanced access to international 
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capital markets and green technology transfers, facilitating the growth of green finance 

instruments like green bonds (World Bank, 2024; Climate Bonds Initiative, 2024). 

The consistency of the results across both models underscores the robustness of the 

relationship. The FEM controls for time-invariant country-specific characteristics, such as 

economic structures or institutional frameworks, ensuring that the effect of trade openness is 

isolated from these factors. The GMM model further addresses dynamic endogeneity, where 

past green finance flows or trade policies might influence current levels, using lagged values 

as instruments (Arellano & Bond, 1991). The high statistical significance (p < 0.01) and the 

magnitude of the coefficients suggest a substantial economic impact, aligning with 

theoretical expectations from trade literature. For instance, open economies facilitate the 

dissemination of green technologies, such as wind turbines or solar panels, through global 

supply chains, which in turn attract investments in sustainable projects (Chen et al., 2023). 

To illustrate, Denmark’s leadership in green finance is closely tied to its export-oriented 

renewable energy sector, particularly wind energy, which has driven significant green bond 

issuance. In 2022, Denmark’s green bond market accounted for a substantial share of its 

sustainable investments, supported by its high trade openness (Climate Bonds Initiative, 

2024). Similarly, Germany’s integration into global markets has enabled it to leverage 

international capital for renewable energy projects, such as solar farms and energy efficiency 

initiatives. These examples highlight the mechanisms of technological diffusion and 

regulatory convergence, where trade openness exposes countries to international standards, 

such as those promoted by the EU’s Action Plan on Financing Sustainable Growth, reducing 

barriers to green investments (European Commission, 2024). 

The results also suggest heterogeneity across countries. Smaller, trade-dependent economies 

like Luxembourg and Malta exhibit stronger responses to trade openness due to their reliance 

on international markets, whereas larger economies like France may see more moderate 

effects due to their diversified economic structures. This variation underscores the 

importance of considering country-specific contexts when interpreting the impact of trade  
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6.3 Hypothesis 2: Regulatory Heterogeneity and Green Finance  

The second hypothesis suggests that heterogeneous environmental regulations across EU 

countries distort investment flows, limiting the effectiveness of green finance instruments. 

Climate Policy Stringency, an index ranging from 0 to 5 reflecting the rigor of national 

climate policies, serves as a proxy for regulatory effects. The results, detailed in Section 5.4 

show a negative but marginally significant coefficient in both models: -0.15 with a standard 

error of 0.09 (p < 0.10) in the FEM and -0.12 with a standard error of 0.075 (p < 0.10) in the 

GMM. These findings indicate that stricter climate policies may be associated with slightly 

lower green finance flows, potentially due to increased compliance costs or regulatory 

complexity that deters investors (Fatica & Panzica, 2021). 

The marginal significance (p < 0.10) suggests that the evidence for Hypothesis 2 is not robust, 

and the effect of regulatory heterogeneity is not strongly supported by the quantitative 

analysis alone. The negative coefficient aligns with the hypothesis that stricter regulations 

might create short-term barriers to investment, as firms face higher costs to comply with 

stringent environmental standards, such as carbon pricing or renewable energy mandates 

(Intereconomics, 2022). For example, countries with more rigorous policies, such as Sweden 

(Climate Policy Stringency index of 4.5 in 2023), may impose higher compliance burdens 

compared to countries with less stringent policies, like Poland (index of 2.8), potentially 

diverting green investments to less regulated jurisdictions (OECD, 2023). 

However, the weak statistical significance raises questions about the extent of this effect. The 

Climate Policy Stringency index may not fully capture the nuances of regulatory 

heterogeneity, such as differences in the implementation or enforcement of the EU Taxonomy 

for sustainable activities. Variations in how member states classify “sustainable” investments 

can create uncertainty, complicating cross-border investment decisions (European 

Commission, 2024). For instance, a renewable energy project deemed sustainable in 

Germany may not qualify in Hungary due to differing criteria, potentially discouraging 

investors. The marginal effect observed may also reflect a transitional period where 

businesses are adapting to new regulations, such as those introduced under the EU Green 

Deal, which could offset short-term costs with long-term innovation benefits, as suggested 
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by the Porter Hypothesis (Porter & van der Linde, 1995), that can be summarized as a 

“compelling framework” for understanding how environmental regulations can drive 

innovation and competitiveness, with clear distinctions between its weak and strong versions. 

It suggests that strict environmental regulations can encourage companies to innovate, 

creating cleaner technologies and more efficient processes. While the weak version 

(regulations spur innovation) is well-supported, the strong version (improved business 

performance) remains debated, with evidence varying by context.  

Thus, it hints that regulatory heterogeneity is less critical than anticipated, but harmonization 

remains key. While the econometric results show a limited direct impact, the qualitative data 

underscores that inconsistent Taxonomy applications can erode investor confidence, 

hindering the scalability of green finance instruments. Harmonizing sustainability standards 

across the EU is thus essential to reduce uncertainty, enhance investor trust, and align trade 

policies with climate goals, ensuring that green finance can effectively support the EU’s 

ecological transition. 

Qualitative insights further illuminate this issue. Policy reports, such as the European 

Commission’s consultation summary from 3 May 2024, indicate that varying 

implementations of the EU Taxonomy create investor uncertainty, as stakeholders have raised 

concerns about legal certainty and usability in the Sustainable Finance Disclosure Regulation 

(SFDR) framework (European Commission, 2024c). For instance, differences in classifying 

activities as “sustainable” across member states complicate cross-border investment 

decisions, potentially limiting capital flows to green projects. 

 

6.4 Hypothesis 3: Financial Innovation and Public Institutions  

The third hypothesis states that financial innovation and public institutions influence green 

finance market structuring more than market factors alone. Two key variables are examined: 

Green Tech Adoption, an index of green technology patents reflecting financial and 

technological innovation, and the CBAM Dummy, a binary variable indicating the 



 

 41 

implementation of the Carbon Border Adjustment Mechanism in 2023. The results provide 

strong support for this hypothesis. 

In the FEM, Green Tech Adoption has a positive and significant coefficient of 0.25 with a 

standard error of 0.10 (p < 0.05), and in the GMM, it is 0.22 with a standard error of 0.09 (p 

< 0.05). These coefficients suggest that countries with higher levels of green technology 

adoption, such as Sweden and Finland, exhibit greater green finance flows. This finding 

aligns with literature emphasizing the role of innovation in creating viable investment 

opportunities for sustainable projects (OECD, 2023). For example, Sweden’s leadership in 

clean energy technologies, such as bioenergy and wind power, has attracted significant green 

bond investments, with proceeds financing renewable energy projects (Climate Bonds 

Initiative, 2024). 

The CBAM Dummy shows a positive and significant coefficient of 0.20 with a standard error 

of 0.08 (p < 0.05) in the FEM and 0.18 with a standard error of 0.07 (p < 0.05) in the GMM. 

This indicates that the introduction of CBAM in 2023 is associated with an increase in green 

finance flows, likely by incentivizing firms to invest in low-carbon technologies to avoid 

carbon tariffs (European Commission, 2024). CBAM’s design aims to level the playing field 

by imposing costs on imports from countries with less stringent climate policies, thereby 

encouraging sustainable investments within the EU. 

Public institutions, particularly the European Investment Bank (EIB), play a pivotal role in 

this context, though not directly measured in the regression. The EIB’s financing of green 

projects, such as offshore wind farms and energy efficiency initiatives, provides guarantees 

and loans that de-risk private investments, catalyzing green finance markets (Mazzucato, 

2013). For example, the EIB issued €14.6 billion in green bonds or sustainable bonds in 2023 

(European Investment Bank, 2024). This issuance catalyzed private investment by providing 

funding and guarantees that de-risk projects, such as the €30 billion North Sea Wind Power 

Hub. Additionally, COVID-19 recovery funds, channeled via NextGenerationEU, enhanced 

the EIB’s green financing role from 2020 to 2023, with one-third of the €1.8 trillion plan 

supporting green initiatives. 
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The positive effect of the CBAM Dummy reflects the broader impact of public policy 

interventions, as the EIB and other institutions support the implementation of such policies. 

For instance, the EIB’s commitment to align all financing with the Paris Agreement by 2025 

has positioned it as a leader in green bond issuance, further amplifying the effect of policies 

like CBAM (EIB, 2024). 

The results for Hypothesis 3 highlight the synergistic role of financial innovation and public 

institutions in shaping green finance markets. Countries with robust innovation ecosystems 

and supportive policies are better positioned to attract sustainable investments, underscoring 

the importance of state-led initiatives in overcoming market failures. 

 

6.5 Control Variables and Model Fit  

The control variable GDP, measuring economic size in billion euros, has a positive and 

significant coefficient of 0.32 with a standard error of 0.15 (p < 0.05) in the FEM and 0.30 

with a standard error of 0.14 (p < 0.05) in the GMM. This suggests that larger economies, 

such as Germany and France, tend to have higher green finance flows, likely due to their 

greater financial capacity and market size, which attract more sustainable investments 

(Ahmad & Wu, 2022). The coefficient’s magnitude indicates that a 100 billion euro increase 

in GDP is associated with a 0.30-0.32 percentage point increase in green finance flows, a 

substantial effect given the average flow of 0.52% of GDP. 

In the GMM model, the Lagged Green Finance Flows variable has a coefficient of 0.15 with 

a standard error of 0.09 (p < 0.10), indicating some persistence in green finance flows over 

time. This suggests path dependency, where past investments in sustainable projects 

influence future flows, possibly due to established market structures or investor confidence. 

However, the marginal significance (p < 0.10) indicates that this effect is not strongly 

pronounced, possibly due to the relatively short time frame of the analysis. 

The FEM model achieves an R-squared of 0.65, indicating that 65% of the variation in green 

finance flows is explained by the included variables and country fixed effects. This is a strong 
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fit for panel data, suggesting that the model captures key drivers of green finance. The GMM 

model’s Hansen test yields a p-value of 0.72, confirming that the instruments used (lagged 

values of Trade Openness and Green Finance Flows) are valid, as the null hypothesis of valid 

overidentifying restrictions cannot be rejected (Arellano & Bond, 1991). 

 

6.6 Robustness Checks 

To ensure the reliability of the findings, several robustness checks were conducted.  

First, countries with extreme trade openness values, such as Luxembourg (trade-to-GDP ratio 

exceeding 150%) and Malta, were excluded from the sample. The results remained 

consistent, with the Trade Openness coefficient slightly adjusted to 0.43 (p < 0.01) in the 

FEM, indicating that the relationship is not driven by outliers.  

Second, alternative measures of green finance flows, such as green bond issuance data from 

the Climate Bonds Initiative, were used as a proxy. The models yielded similar results, with 

Trade Openness maintaining a positive and significant coefficient of 0.44 (p < 0.01), 

reinforcing the findings (Climate Bonds Initiative, 2024). 

Third, different methods for handling missing data were tested, including listwise deletion 

instead of imputation. The core results persisted, with the Trade Openness coefficient ranging 

from 0.40 to 0.46 across specifications, maintaining statistical significance.  

Fourth, the models were estimated with year fixed effects to control for time-specific shocks, 

such as global economic conditions or EU-wide policy changes like the introduction of the 

EU Taxonomy. The inclusion of year effects did not alter the significance of key variables, 

with Trade Openness remaining at 0.44 (p < 0.01) in the FEM. 

 

Additional checks included testing for multicollinearity using Variance Inflation Factors 

(VIFs), which were below 5 for all variables, indicating no significant collinearity issues. 

Sensitivity analyses on imputation methods showed that coefficients varied within a narrow 
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range (e.g., 0.40-0.48 for Trade Openness), preserving the main conclusions. These 

robustness checks collectively enhance confidence in the validity of the findings, particularly 

for Hypotheses 1 and 3.  

 

6.7 Summary of Findings 

In summary, the econometric analysis provides compelling evidence supporting Hypothesis 

1, demonstrating that trade openness significantly enhances green finance flows in the EU, 

likely through technological diffusion and regulatory convergence. The results for 

Hypothesis 3 confirm that financial innovation, as measured by green technology adoption, 

and public policy interventions, such as the CBAM, play crucial roles in driving green 

finance market development. In contrast, the evidence for Hypothesis 2 is less conclusive, 

with only marginal support for the notion that stricter climate policies may limit green finance 

flows, suggesting that regulatory heterogeneity’s impact is complex and requires further 

investigation. 

These findings inform the discussion of policy strategies to enhance green finance and 

highlight the importance of fostering international trade and implementing supportive public 

policies to promote sustainable finance. The robust positive effect of trade openness 

underscores the potential for open economies to leverage global markets for green 

investments. The significant contributions of green technology adoption and CBAM 

emphasize the role of innovation and public institutions in overcoming market failures. The 

weak evidence for regulatory heterogeneity suggests that while regulatory alignment is 

desirable, other factors may have a more dominant influence. The next section (Section 7) 

will explore these results in greater detail, integrating qualitative insights and discussing their 

implications for policy and practice in the EU’s green finance ecosystem.  
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Discussion 
This study investigates the interplay between trade openness, regulatory frameworks, and 

public institutions in shaping green finance markets within the European Union (EU), 

addressing three hypotheses: first, that trade openness favors the expansion of green finance 

instruments through technological diffusion and regulatory convergence; second, that 

heterogeneous environmental regulations distort investment flows, limiting the effectiveness 

of green finance instruments; and third, that financial innovation and public institutions, such 

as the European Investment Bank (EIB), influence green finance market structuring more 

significantly than market factors alone. The econometric analysis, employing Fixed Effects 

Model (FEM) and Generalized Method of Moments (GMM) on a panel dataset of 27 EU 

countries from 2015 to 2023, provides the support for the first and third hypotheses, with 

weaker evidence for the second. This section interprets these findings, situates them within 

the existing literature, explores their interrelations, proposes policy implications, addresses 

limitations, and suggests directions for future research to advance the understanding of green 

finance dynamics in the EU. 

 

7.1 Trade Openness and Green Finance 

The econometric findings, as detailed in Section 6.2, strongly support Hypothesis 1, which 

posits that trade openness promotes the expansion of green finance instruments through 

technological diffusion and regulatory convergence. As shown in Table 5, trade openness 

significantly increases green finance flows, with coefficients of 0.45 in the FEM and 0.42 in 

the GMM, both at p < 0.01. This indicates that a one percentage point increase in the trade-

to-GDP ratio is associated with a 0.42-0.45 percentage point increase in green finance flows, 

measured as private investments in climate change mitigation as a percentage of GDP. 

Countries with high trade openness, such as Denmark (127.77% trade-to-GDP ratio in 2023) 

and the Netherlands (approximately 150% in 2022), benefit from enhanced access to 
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international capital markets and green technology transfers, facilitating growth in green 

finance instruments like green bonds. 

Technological diffusion occurs as open economies integrate into global supply chains and 

innovation networks, enabling the transfer of green technologies such as renewable energy 

solutions and energy-efficient systems. The Ukraine war in 2022 accelerated renewable 

energy trade, amplifying green bond issuance as European countries sought to reduce reliance 

on Russian fossil fuels (SEB, 2022). For example, Denmark’s wind energy sector exports 

turbines and attracts investment in domestic green projects, while Germany’s 

“Energiewende” policy channels capital into solar and wind energy projects through 

international trade networks. 

Regulatory convergence is another mechanism through which trade openness fosters green 

finance. As countries engage in international trade, they are exposed to global environmental 

standards, encouraging domestic adoption of similar regulations. This alignment facilitates 

the recognition of green finance instruments across borders, reducing transaction costs and 

enhancing market liquidity. Trade agreements with sustainability clauses, such as those 

between the EU and Canada or Japan, further promote cross-border green investments by 

establishing common standards. 

The robustness of these findings across FEM and GMM models, controlling for country-

specific effects and endogeneity, reinforces trade openness as a driver of green finance. 

However, effects vary, with smaller, trade-dependent economies like Luxembourg and Malta 

showing stronger responses than larger economies like France. This suggests trade policies 

should be tailored to country-specific contexts to maximize green finance scalability. 

In summary, trade openness plays a pivotal role in scaling up green finance instruments by 

facilitating technological diffusion and regulatory convergence. The empirical evidence 

underscores the importance of open trade policies in achieving sustainable development 

goals. 
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7.2 Regulatory Heterogeneity and Green Finance  

The second hypothesis posits that heterogeneous environmental regulations across EU 

countries distort investment flows, limiting the effectiveness of green finance instruments. 

The econometric results show a marginally significant negative coefficient for Climate Policy 

Stringency. Specifically, the Climate Policy Stringency index, used as a proxy for regulatory 

heterogeneity, shows a negative coefficient in both the Fixed Effects Model (FEM: -0.15*, p 

< 0.10) and the Generalized Method of Moments (GMM: -0.12*, p < 0.10). This suggests 

that stricter climate policies may slightly reduce green finance flows, possibly due to 

increased compliance costs or regulatory complexity that deters investment. However, the 

marginal significance of these results (p < 0.10) indicates that the evidence is not robust, 

implying that regulatory heterogeneity may not be as significant a barrier as initially 

hypothesized. 

Several factors may explain this weak relationship. The Climate Policy Stringency index, 

ranging from 0 to 5, captures the rigor of national climate policies but may not fully reflect 

the nuances of regulatory heterogeneity, such as differences in implementation or 

enforcement of the EU Taxonomy for sustainable activities. Variations in how member states 

classify “sustainable” activities under the EU Taxonomy create significant confusion for 

investors. The European Commission’s 2024 consultation on SFDR implementation 

highlighted that these differences lead to uncertainty in investment decisions, as investors 

struggle to assess the sustainability of cross-border projects (European Commission, 2024). 

For example, a renewable energy project deemed sustainable in Germany may not qualify in 

Poland due to differing criteria, potentially discouraging cross-border investments. 

The Porter Hypothesis offers a counter perspective, suggesting that well-designed 

environmental regulations can stimulate innovation and investment in green technologies 

over the long term, potentially offsetting short-term compliance costs (Porter & van der 

Linde, 1995). In the EU context, stringent regulations, such as carbon pricing or renewable 

energy mandates, may initially increase costs but could drive the development of new 

financial instruments, like green bonds tailored to specific sectors. The marginal negative 

effect observed may reflect a transitional period as businesses adapt to new regulations under 
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the EU Green Deal, which aims to align economic activities with climate goals (European 

Commission, 2020).  

 

7.2.1 Case Studies: Germany and Poland 

Empirical evidence from specific EU member states further illustrates the complex 

relationship between regulatory heterogeneity and green finance. Germany, with a high 

Climate Policy Stringency index of 4.5 in 2023, has implemented ambitious renewable 

energy targets supported by green bond issuance and public-private partnerships, resulting in 

€10 billion in green investments in 2022 (German Federal Ministry for Economic Affairs and 

Climate Action, 2023). In contrast, Poland, with a lower index of 2.8, has been slower to 

develop its green finance market due to its reliance on coal, though recent EU funding has 

spurred investments in wind and solar energy (Polish Ministry of Climate and Environment, 

2023). These examples highlight that while regulatory stringency can pose short-term 

challenges, supportive policies and market maturity can mitigate negative effects. 

 

7.2.2 Recent Regulatory Developments in EU Green Finance 

Since the initial drafting of this thesis, the European Union has seen several significant 

regulatory developments aimed at addressing the challenges of regulatory heterogeneity in 

green finance. These developments are crucial for understanding the evolving landscape and 

their potential impact on the hypotheses tested in this study. 

The European Central Bank has highlighted the complexity and diversity of regulations 

across the EU as a major challenge for firms, particularly those in the cleantech sector. In its 

2025 Economic Bulletin, the ECB notes that 30% of cleantech firms cite the availability of 

finance as an obstacle, largely due to regulatory fragmentation (ECB, 2025). To address this, 

the ECB emphasizes the need for simplifying and harmonizing regulations at both national 

and EU levels. Notably, the Draghi report proposed the introduction of a European Innovative 
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Company (EIC) label, which would harmonize legal obligations such as corporate law, 

insolvency, labor, and tax law, thereby reducing regulatory heterogeneity (ECB, 2025). 

In parallel, the European Commission has been working on standardizing reporting 

requirements for green activities. On December 21, 2023, the Commission published a draft 

Commission Notice providing guidance on the reporting of Taxonomy-eligible and 

Taxonomy-aligned economic activities and assets under the EU Taxonomy Regulation 

(European Commission, 2023). This initiative aims to ensure consistency in how financial 

undertakings report on their green investments, thereby reducing heterogeneity in disclosure 

practices. 

Furthermore, the Platform on Sustainable Finance released a report on January 29, 2024, 

presenting a compendium of market practices that encourage the use of the EU Taxonomy in 

banking products. The report includes recommendations to enhance disclosure transparency 

and raise awareness among SMEs and retail clients, which could help in aligning practices 

across different member states (Platform on Sustainable Finance, 2024). 

Another significant development is the ongoing review of the Sustainable Finance Disclosure 

Regulation. The European Commission is expected to propose legislative changes in Spring 

2025 to address issues of legal certainty, usability, and the risk of greenwashing. This review 

is particularly important as it aims to clarify and standardize disclosure requirements for 

financial products, which could mitigate the effects of regulatory heterogeneity (Global 

Regulation Tomorrow, 2025). 

However, recent EU Omnibus proposals on sustainable finance, published on February 26, 

2025, have raised concerns among investors. These proposals, which affect the Corporate 

Sustainability Due Diligence Directive (CSDDD), the Corporate Sustainability Reporting 

Directive (CSRD), and the EU Taxonomy Delegated Acts, are feared to reduce the number 

of companies required to disclose climate data, potentially weakening sustainability 

disclosures (IIGCC, 2025). Over 160 asset owners and asset managers have signed a joint 

statement warning that these changes could harm investment and economic competitiveness 

by increasing uncertainty and heterogeneity in reporting standards. 
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In contrast to these concerns, the European Commission's Clean Industrial Deal, also 

published on February 26, 2025, commits EUR 100 billion in public financing, with plans to 

scale up to EUR 750-800 billion per year between 2025 and 2030 for decarbonization efforts. 

This ambitious plan underscores the EU's dedication to mobilizing private capital for the 

green transition, highlighting the importance of a robust and consistent regulatory framework 

(IIGCC, 2025). 

 

7.2.3 Implications for Regulatory Heterogeneity and Green Finance 

These recent developments have significant implications for the hypothesis tested in this 

section, which posits that regulatory heterogeneity distorts investment flows and limits the 

effectiveness of green finance instruments. While efforts to standardize reporting and 

harmonize regulations are steps in the right direction, the potential weakening of disclosure 

requirements under the Omnibus proposals could exacerbate existing challenges. The tension 

between simplifying regulations and maintaining robust sustainability standards is evident, 

and it remains to be seen how these changes will affect green finance flows across the EU. 

In light of these developments, future research should monitor the implementation of these 

regulatory changes and their impact on green finance markets. Additionally, policymakers 

should consider the feedback from investors and ensure that any regulatory adjustments do 

not compromise the transparency and comparability of sustainability disclosures, which are 

essential for directing capital towards sustainable investments. 

 

7.2.4 International Perspectives on Regulatory Heterogeneity 

While this thesis focuses on the EU, it is worth noting that regulatory heterogeneity in green 

finance is not unique to the EU. Globally, different regions have developed their own 

frameworks for sustainable finance, leading to challenges in cross-border investments. For 

instance, the EU's SFDR, the US's Task Force on Climate-Related Financial Disclosures, and 

China's Green Financial System Guidelines each have distinct requirements, which can 
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complicate compliance for multinational corporations and financial institutions operating 

across these jurisdictions (EY, 2025). 

In contrast to the strong support for Hypothesis 1, which shows that trade openness 

significantly enhances green finance flows, the evidence for Hypothesis 2 is weaker, 

indicating that regulatory heterogeneity has a less pronounced but still significant impact. 

This suggests that while trade openness is a powerful driver of green finance, harmonizing 

regulatory frameworks across the EU is crucial to fully unlock its potential. Qualitative 

insights from the European Commission’s 2024 consultation underscore the need for clearer, 

more consistent sustainability standards to reduce investor uncertainty and facilitate cross-

border green investments. Future research could delve deeper into these dynamics through 

case studies or stakeholder interviews to inform policy-making aimed at regulatory 

harmonization. 

 

7.3 Financial Innovation and Public Institutions  

The third hypothesis, asserting that financial innovation and public institutions influence 

green finance market structuring more than market factors alone, is strongly supported by the 

econometric results. The coefficient for Green Tech Adoption is 0.25 (FEM, p < 0.05) and 

0.22 (GMM, p < 0.05), indicating that countries with higher levels of green technology 

adoption, such as Sweden and Finland, exhibit greater green finance flows. The CBAM 

Dummy coefficient of 0.20 (FEM, p < 0.05) and 0.18 (GMM, p < 0.05) suggests that the 

introduction of the Carbon Border Adjustment Mechanism in 2023 has incentivized 

sustainable investments by addressing carbon leakage (European Commission, 2024). 

Green Tech Adoption, measured by an index of green technology patents, reflects the level 

of innovation in sustainable technologies, such as renewable energy, energy efficiency, and 

circular economy solutions. Countries with robust innovation ecosystems attract more green 

finance by creating viable investment opportunities. Sweden, for instance, leads in clean 

energy technologies, including bioenergy and smart grids, with green bond issuance reaching 

€7 billion in 2022, financing projects like sustainable forestry and renewable energy 
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(Swedish Energy Agency, 2023). Finland’s focus on circular economy solutions, such as 

waste-to-energy systems, has similarly driven green investments, supported by public and 

private funding (Finnish Ministry of Environment, 2023). 

The CBAM, implemented in 2023, imposes a carbon price on imports from countries with 

less stringent climate policies, encouraging firms to invest in low-carbon technologies to 

avoid tariffs. The positive coefficient suggests that CBAM has spurred green finance flows 

by creating incentives for sustainable practices, particularly in carbon-intensive sectors like 

steel and cement (European Commission, 2024). For example, the steel industry in Germany 

has increased investments in green technologies, such as hydrogen-based production, partly 

in response to CBAM’s requirements, with green bonds financing these transitions. 

Public institutions, particularly the EIB, play a pivotal role in shaping green finance markets, 

though not directly measured in the regression. The EIB’s financing of sustainable projects, 

such as offshore wind farms and energy efficiency initiatives, provides loans and guarantees 

that de-risk private investments, catalyzing market growth (EIB, 2024). The EIB’s Green 

Bond Framework sets clear criteria for sustainable investments, aligning projects with EU 

climate goals and attracting private capital (EIB, 2024). COVID-19 recovery funds via 

NextGenerationEU (2020-2023) enhanced public institution roles in green finance, with 

€600 billion allocated to green initiatives (European Commission, 2024). Unlike H1, which 

shows trade openness amplifies innovation effects by spreading green tech globally, H3 

emphasizes institutional mechanisms creating financial instruments to support these 

technologies. 

This supports Mazzucato’s (2013) concept of the entrepreneurial state, where public 

institutions drive innovation and market creation in strategic areas like climate change 

mitigation. 

The North Sea Wind Power Hub, a €30 billion project financed partly by the EIB, exemplifies 

how public institutions facilitate large-scale sustainable investments that might be too risky 

for private investors alone (EIB, 2023). By providing funding and technical expertise, the 

EIB creates a multiplier effect, encouraging private sector participation and expanding the 
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green finance market. Similarly, national development banks, such as Germany’s KfW, have 

supported green projects through green bond issuance, further amplifying the impact of 

public institutions (KfW, 2023). 

The findings for Hypothesis 3 highlight the synergistic role of financial innovation and public 

institutions in fostering green finance. By promoting technological advancements and 

providing supportive policy frameworks, these factors create a conducive environment for 

sustainable investments, positioning the EU as a global leader in green finance. 

 

7.4 Interrelations Between Hypotheses  

The three hypotheses are interconnected, reflecting the complex dynamics of green finance 

markets. Trade openness amplifies the effects of financial innovation by facilitating the 

global dissemination of green technologies, enabling countries to adopt and adapt solutions 

like solar panels and electric vehicles. For example, Denmark’s trade openness enhances its 

ability to export wind turbines, which in turn attracts green finance for domestic projects 

(Climate Bonds Initiative, 2024). 

Regulatory frameworks influence both trade openness and financial innovation. Harmonized 

regulations, such as the EU Taxonomy, reduce barriers to trade and investment, making it 

easier for innovative green technologies to spread across borders. Conversely, heterogeneous 

regulations can create obstacles, as seen in varying national interpretations of sustainable 

activities, which may hinder cross-border investments (Intereconomics, 2022). 

Public institutions like the EIB mitigate the challenges of regulatory heterogeneity by 

providing standardized financing mechanisms and promoting best practices. The EIB’s 

Green Bond Framework aligns projects with EU-wide standards, reducing the impact of 

national regulatory differences (EIB, 2024). Additionally, trade openness and public 

institutions interact synergistically, as open economies with strong institutional support are 

better positioned to attract international green investments. The EU’s partnerships with 
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countries like China on climate action, for instance, facilitate knowledge exchange and co-

financing, boosting green finance flows (European Commission, 2023). 

These interrelations suggest that a holistic approach, integrating trade policies, regulatory 

harmonization, and institutional support, is essential for maximizing green finance growth. 

Policymakers should consider these synergies when designing strategies to promote 

sustainable investments. 

Figure 6: Visual Representation of Interrelations Between Hypotheses 

 

 

 

Source: own elaboration  
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7.5 Policy Implications 

The findings offer several policy implications for enhancing green finance in the EU. First, 

policymakers should promote trade liberalization while ensuring environmental standards are 

upheld.  

Incorporating sustainability clauses into trade agreements is essential to align trade policies 

with climate objectives. The recent approval of the EU-Mercosur Trade Agreement, however, 

has raised concerns due to its potential to accelerate deforestation by 25% (Earth.org, 2025). 

This underscores the need for robust sustainability standards in future trade deals. 

Policymakers should ensure that trade liberalization does not compromise environmental 

integrity by strengthening environmental chapters in agreements and enforcing them 

rigorously. For instance, adopting stricter criteria for assessing trade partners’ environmental 

impacts could prevent agreements from undermining the EU’s climate ambitions, ensuring 

green investments are supported rather than hindered. 

Second, addressing regulatory heterogeneity remains a priority to reduce investor uncertainty 

and facilitate cross-border green investments. The European Commission’s efforts to 

standardize reporting under the EU Taxonomy are promising, but challenges persist, such as 

the delay in enforcing the Deforestation Regulation until 2025-2026 (Earth.org, 2025). 

Accelerating harmonization of environmental regulations across member states is crucial. 

The European Central Bank’s call for simplified and harmonized regulations, as noted in its 

2025 Economic Bulletin, emphasizes the need for a unified approach to support cleantech 

firms and green finance (ECB, 2025). Centralized oversight and technical assistance to 

member states with less developed frameworks can further this alignment. 

Third, supporting financial innovation is critical for sustaining green finance growth. 

Continued funding for research and development in green technologies through programs 

like Horizon Europe is essential (European Commission, 2024). Additionally, leveraging 

securitization can unlock market potential for green finance, as highlighted by EY (2025). 

Innovative financing mechanisms, such as channeling tariff revenues from trade defense 

measures (e.g., €2-3 billion annually from Chinese EV tariffs) into green industrial policy, 
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could provide new capital streams (CER, 2025). These approaches can drive investment in 

renewable energy and circular economy solutions. 

Fourth, public institutions like the EIB are pivotal in green finance. Expanding EIB’s green 

financing activities, including blended finance solutions, is essential to attract private capital 

(EIB, 2024). The proposed European Competitiveness Fund, aimed at strategic technologies 

like clean tech, could further support the green transition if adequately resourced (CER, 

2025). Targeting high-impact projects, such as offshore wind farms or sustainable transport 

systems, ensures effective use of public funds. The EU’s commitment to mobilize €1 trillion 

annually from 2025 to 2034 for the European Green Deal underscores the scale of public 

investment required (EY, 2025). 

Finally, ongoing monitoring and evaluation of green finance policies are vital. The CBAM 

requires regular assessments to refine its design and maximize effectiveness in promoting 

sustainable investments (European Commission, 2024). Similar frameworks should be 

applied to other initiatives, such as the Sustainable Finance Disclosure Regulation, with its 

review expected in Spring 2025 to address legal certainty and greenwashing risks (Global 

Regulation Tomorrow, 2025). These evaluations ensure policies remain effective and 

adaptable to emerging challenges. However, the scale of investment needed (€1 trillion per 

year from 2025 to 2034 for the European Green Deal) requires innovative financing 

mechanisms (EY, 2025). The EU’s plan to raise 30% of NextGenerationEU funds through 

green bonds is a step forward. Additionally, using tariff revenues from trade defense 

measures, as proposed, could provide a steady funding stream for green industrial policy 

(CER, 2025). These mechanisms must be designed to ensure both effectiveness and equity 

in resource allocation. 

 

7.6 Limitations of the Study 

This study has several limitations that should be acknowledged. The reliance on Eurostat data 

for green finance flows, primarily capturing investments in climate change mitigation, may 

not encompass all green financial instruments, such as green loans or sustainable agriculture 
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investments. This limitation could underestimate the total scope of green finance activities in 

the EU. 

The Climate Policy Stringency index may not fully capture regulatory heterogeneity, as it 

focuses on policy rigor rather than implementation differences. Variations in how member 

states enforce the EU Taxonomy or define sustainable activities could affect investor 

behavior, but these nuances are not fully reflected in the index (Intereconomics, 2022). 

Unobserved factors, such as political stability or public awareness of climate issues, may 

influence green finance flows but were not included in the models due to data constraints. 

These factors could introduce omitted variable bias, affecting the results’ precision. 

The study’s focus on the EU limits its generalizability to other regions with different 

economic and regulatory contexts. Comparative analyses with regions like Asia or North 

America could provide broader insights into green finance dynamics. 

The time frame of 2015-2023 may not fully capture long-term trends or the complete impact 

of recent policies, such as the Carbon Border Adjustment Mechanism (CBAM), introduced 

in 2023. Additionally, significant global events and policy shifts, including the war in Ukraine 

(since 2022), which accelerated EU renewable energy investments to reduce reliance on 

Russian fossil fuels, and the COVID-19 pandemic (2020-2021), which influenced green 

recovery priorities and disrupted investment flows, may have lasting effects not fully 

reflected in this period. Furthermore, the EU’s evolving agenda, integrating the green 

transition with a stronger focus on industrial competitiveness, could reshape trade and green 

finance dynamics. Extending the analysis period beyond 2023 would provide deeper insights 

into these complex interactions, capturing the prolonged impacts of geopolitical, economic, 

and policy developments on the scaling up of green finance instruments in international 

markets. 
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7.7 Directions for Future Research 

Several avenues for future research emerge from this study’s findings and limitations. 

Investigating sub-national variations within EU countries could provide a more granular 

understanding of how local policies and economic conditions affect green finance. For 

example, comparing regions with high renewable energy adoption, like Bavaria in Germany, 

to less developed regions could reveal important insights. 

Exploring the role of geopolitical factors and international relations in shaping green finance 

flows is another promising direction. As global climate agreements evolve, understanding 

their impact on sustainable investments could inform international policy coordination. 

Employing advanced econometric techniques, such as dynamic panel models or spatial 

econometrics, could account for spillover effects or time-varying relationships, enhancing 

the robustness of the analysis. For instance, spatial models could examine how green finance 

flows in one country influence neighboring countries. 

Qualitative studies, including case studies of specific green finance projects or interviews 

with stakeholders like investors and policymakers, could complement the quantitative 

findings by providing deeper insights into the mechanisms driving green investments. 

Extending the analysis to non-EU countries or emerging markets could offer comparative 

perspectives on how different economic and regulatory environments influence green 

finance. For example, comparing the EU’s green finance market to China’s could highlight 

the role of state-led versus market-driven approaches. 

 

7.8 Conclusion 

This study provides an insights into the drivers of green finance in the EU, confirming the 

critical roles of trade openness and public institutions in fostering sustainable investments. 

The findings highlight that open economies with robust innovation ecosystems and 

supportive policies are well-positioned to attract green capital, while regulatory 
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heterogeneity presents limited challenges that require further exploration. By promoting 

trade liberalization, harmonizing regulations, supporting innovation, and leveraging public 

institutions, the EU can strengthen its green finance markets and advance its climate goals. 

These insights offer valuable guidance for policymakers and pave the way for future research 

to deepen the understanding of sustainable finance dynamics. 
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Conclusion  
The European Union has established itself as a global leader in sustainable finance, with 

green finance serving as a cornerstone for achieving its ambitious climate neutrality target 

by 2050, as outlined in the European Green Deal (European Commission, 2024). This study 

investigated the relationship between trade openness and the scaling up of green finance 

instruments in the EU, while also examining the roles of regulatory frameworks and public 

institutions. Through a comprehensive econometric analysis of data from 27 EU countries 

over the period 2015-2023, utilizing Fixed Effects Model and Generalized Method of 

Moments, the research tested three hypotheses to understand the dynamics of green finance 

markets. 

The first hypothesis, positing that trade openness favors the expansion of green finance 

instruments through technological diffusion and regulatory convergence, was strongly 

supported. The econometric results revealed a positive and statistically significant 

relationship between trade openness, measured as the trade-to-GDP ratio, and green finance 

flows, measured as private investments in climate change mitigation as a percentage of GDP. 

Coefficients of 0.45 (p < 0.01) in the FEM and 0.42 (p < 0.01) in the GMM indicate that a 

1% increase in trade openness is associated with a 0.42-0.45% increase in green finance 

flows. This finding suggests that countries with higher trade openness, such as Denmark and 

the Netherlands, are better positioned to attract sustainable investments due to enhanced 

access to international capital markets and green technologies (Climate Bonds Initiative, 

2024). For instance, Denmark’s export-oriented wind energy sector has driven significant 

green bond issuance, facilitated by its integration into global markets. The consistency of 

these results across both models underscores the robustness of trade openness as a driver of 

green finance, aligning with literature that highlights the role of open economies in promoting 

sustainable investments (Chen et al., 2023). 

The second hypothesis, which suggested that heterogeneous environmental regulations 

distort investment flows and limit the effectiveness of green finance instruments, received 

only weak support. The analysis showed a marginally significant negative coefficient for 
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climate policy stringency (FEM: -0.15, p < 0.10; GMM: -0.12, p < 0.10), indicating that 

stricter regulations might slightly reduce green finance flows, possibly due to increased 

compliance costs or regulatory uncertainty (Intereconomics, 2022). However, the lack of 

robust statistical significance suggests that regulatory heterogeneity does not conclusively 

hinder green finance. This finding points to the complexity of regulatory impacts, where 

variations in the implementation of the EU Taxonomy across member states may create 

challenges for investors, but not to the extent of significantly impeding green finance growth. 

Further qualitative research, such as case studies on regulatory implementation, is needed to 

clarify these dynamics. 

The third hypothesis, asserting that financial innovation and public institutions influence 

green finance market structuring more than market factors alone, was strongly supported. 

The positive and significant coefficients for green technology adoption (FEM: 0.25, p < 0.05; 

GMM: 0.22, p < 0.05) and the Carbon Border Adjustment Mechanism dummy (FEM: 0.20, 

p < 0.05; GMM: 0.18, p < 0.05) highlight the pivotal roles of technological advancements 

and public policy interventions. Countries like Sweden and Finland, with high levels of green 

technology adoption, exhibit greater green finance flows, reflecting the importance of 

innovation in creating viable investment opportunities (Swedish Energy Agency, 2023). 

Similarly, the introduction of CBAM in 2023 appears to incentivize sustainable investments 

by addressing carbon leakage, encouraging firms to invest in low-carbon technologies 

(European Commission, 2024). The role of public institutions, particularly the European 

Investment Bank (EIB), is evident in their provision of funding and de-risking mechanisms, 

which catalyze private sector participation in green projects (Mazzucato, 2013). 

These findings are highly relevant to the EU’s broader climate strategy, as green finance is 

essential for mobilizing the capital needed to transition to a low-carbon economy. The 

positive impact of trade openness suggests that fostering international trade, particularly with 

partners adhering to high environmental standards, can align with climate objectives. The 

role of public institutions in shaping green finance markets underscores the importance of 

continued governmental support, while the marginal effect of regulatory stringency 

highlights the need for greater regulatory coherence across the EU. As the global community 
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addresses the urgent challenge of climate change, these insights offer valuable guidance for 

policymakers not only in the EU but also in other regions seeking to enhance sustainable 

finance. 

The implications of these findings are significant for both policy and practice. The strong 

relationship between trade openness and green finance suggests that trade policies can be 

leveraged to promote sustainable investments, particularly through agreements that 

incorporate environmental clauses, such as the EU-Mercosur deal (European Commission, 

2024). The weak evidence for regulatory heterogeneity as a barrier indicates that while 

harmonization is desirable, other factors, such as market access and innovation, may have a 

greater impact on green finance growth. Public institutions like the EIB are critical in 

providing the financial infrastructure and incentives needed to scale up green investments, 

supporting the concept of the entrepreneurial state (Mazzucato, 2013). 

Based on these insights, several policy recommendations are proposed to strengthen green 

finance markets in the EU: 

1. Strengthen EU-Wide Green Finance Standards: Harmonizing regulations, 

particularly the EU Taxonomy, across member states can reduce disparities and create 

a more cohesive market for green investments. A centralized oversight mechanism 

could ensure consistent implementation, minimizing investor uncertainty. 

2. Expand Public-Private Partnerships: Leveraging the financial resources and 

expertise of institutions like the EIB through blended finance solutions, such as 

guarantees and low-interest loans, can encourage greater private sector participation 

in sustainable projects. 

3. Promote Green Technology Innovation: Targeted incentives, such as grants and 

subsidies through programs like Horizon Europe, can accelerate the development and 

adoption of green technologies, creating more opportunities for green finance 

(European Commission, 2024). 

Future research should build on these findings to address remaining gaps. Investigating sub-

national policy variations within EU countries could provide deeper insights into regulatory 
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impacts on green finance, as local policies may differ significantly from national frameworks. 

Exploring the influence of geopolitical factors and international relations on green finance 

flows is also crucial, particularly in the context of global climate agreements and trade 

negotiations. Additionally, assessing the long-term effects of policies like CBAM on green 

finance and sustainability will be essential as these initiatives evolve, providing a clearer 

picture of their impact on market dynamics. 

This study contributes to the understanding of the complex interplay between trade openness, 

regulatory frameworks, public institutions, and green finance in the EU. By highlighting the 

positive role of trade openness and the critical contributions of innovation and public 

intervention, it provides a roadmap for policymakers to enhance the effectiveness of green 

finance instruments. As the EU continues to lead in sustainable finance, these findings 

underscore the potential for green finance to drive environmental sustainability, economic 

growth, and resilience, supporting the global transition to a low-carbon future. 
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Acronyms  
 

CBAM: Carbon Border Adjustment Mechanism 

CSDDD: Corporate Sustainability Due Diligence Directive 

CSRD: Corporate Sustainability Reporting Directive 

EIB: European Investment Bank 

EKC: Environmental Kuznets Curve 

ESG: Environmental, Social, and Governance 

FEM: Fixed Effects Model 

GDP: Gross Domestic Product 

GMM: Generalized Method of Moments 

NGO: Non-Governmental Organization 

SFDR: Sustainable Finance Disclosure Regulation 

VIF: Variance Inflation Factors 
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