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Abstract

The relationship between financial development and environmental sustainability has
become a critical area of research in recent years, particularly in the context of
developed economies. Understanding how macroeconomic factors such as financial
markets, innovation, and institutional frameworks influence green growth is essential
for shaping effective policies that promote sustainable development. This study
explores the influence of financial development on green growth in developed
countries, examining data from 2000 to 2020 for 10 developed countries. By analyzing
the interaction between green growth and macroeconomic factors such as financial
development, R&D expenditures, and institutional quality, the study provides critical
insights into the drivers of environmental sustainability. The findings reveal that
financial development and R&D expenditures positively impact green growth, whereas
institutional quality surprisingly has a negative effect. These results underscore the
importance of fostering financial markets and innovation to support green growth,
while also highlighting the need for institutional reforms to better align governance
structures with environmental goals. The study suggests that policymakers should
prioritize expanding green financing, boosting R&D investments, and restructuring
institutional frameworks to achieve long-term sustainability in developed economies.
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Gelismis Ulkelerde Yesil Biiyiimenin Dinamikleri

Oz

Finansal gelisme ile g¢evresel siirdiiriilebilirlik arasindaki iliski, ozellikle gelismis

ekonomiler baglaminda, son yillarda kritik bir aragtirma alan1 haline gelmistir. Finansal

piyasalar, inovasyon ve kurumsal g¢erceveler gibi makroekonomik faktorlerin yesil

biiylimeyi nasil etkiledigini anlamak, siirdiiriilebilir kalkinmay1 tesvik eden etkili

politikalar olusturmak i¢in esastir. Bu ¢alisma, 10 gelismis iilke i¢in 2000-2020 yillar

arasindaki verileri inceleyerek, finansal gelismenin gelismis tilkelerdeki yesil biiyiime

izerindeki etkisini arastirmaktadir. Calisma, finansal gelisme, Ar-Ge harcamalari ve

kurumsal kalite gibi makroekonomik faktorler ile yesil biiylime arasindaki etkilegimi

analiz ederek, c¢evresel siirdiiriilebilirligin itici gilicleri hakkinda kritik iggoriiler

sunmaktadir. Bulgular, finansal gelisme ve Ar-Ge harcamalarinin yesil bliyiimeyi

olumlu yonde etkiledigini, kurumsal kalitenin ise sasirtici bir sekilde olumsuz bir Keywords
etkiye sahip oldugunu ortaya koymaktadir. Bu sonuglar, yesil biiylimeyi desteklemek Finansal Geligim,
icin finansal piyasalar1 ve inovasyonu tesvik etmenin Onemini vurgularken, ayni Yesil Biiylime,
zamanda yOnetisim yapilarini1 ¢evresel hedeflerle daha iyi uyumlu hale getirmek icin  Cevresel
kurumsal reformlara olan ihtiyaci da vurgulamaktadir. Calisma, politika yapicilarin  Siirdiriilebilirlik
gelismis ekonomilerde uzun vadeli siirdiiriilebilirligi saglamak i¢in yesil finansmani

genisletmeye, Ar-Ge yatirnmlarimi artirmaya ve kurumsal ¢ergeveleri yeniden JEL Classification
yapilandirmaya 6ncelik vermeleri gerektigini dnermektedir. G20, Q56, Q01

1. Introduction

The concept of green growth emerges as a model that protects natural capital and ensures
welfare sustainability while encouraging economic growth (OECD, 2011). It has the aim of
optimizing resource use while reducing the negative impacts of growth on the environment (UNEP,
2011). Green growth therefore captures environmental sustainability into the concepts of economic
growth strategies while stimulating the development of green sectors (World Bank, 2012). The
main objectives are those that avoid resource depletion, reduce the impact of environmental
pollution, and fight the global challenges of their change. At the same time, another essential point
of this model is the growth of economic welfare. Green growth reportedly will address the pressing
call for environmental sustainability while continuing to promote economic development.
However, the boundaries of this concept are not fully defined and there is no agreed definition

(Y1lmaz, 2018).

The concepts of green growth (GG) and sustainable growth (SG) include different
approaches. Green growth aims to integrate economic growth (EG) with environmental

sustainability (ES) while encouraging economic development by minimizing environmental
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damages. This concept is shaped by the adoption of environmentally friendly technologies and
innovations (OECD, 2011). Green growth strategies aim to reduce environmental impacts of
economic growth by offering novel approaches in the field of clean energy and management of
resources in a sustainable manner. On the other hand, the concept of sustainable growth covers
economic and environmental sustainability on one hand and social sustainability on the other.
Sustainable growth integrates economic, environmental, and social dimensions to ensure long-term
prosperity. This approach aims at the protection of natural resources, social equity and the
optimization of economic development (WCED, 1987). Sustainable growth includes
comprehensive sets of strategies and policies to achieve sustainable development goals (Kates,

Parris, & Leiserowitz, 2005).

The connection between financial development (FD) and green growth (GG) has
consistently been regarded as essential for achieving economic progress and ensuring
environmental sustainability. This relationship enables policy makers and business leaders to
reduce environmental damage by using more resource-efficient alternatives that, at the time,
support economic growth as well (Li et al., 2022; Meo & Abd Karim, 2022). Green growth means
attuning economic activities to environmental sustainability and is counted among the key
ingredients necessary to ensure that economic stability continues over a longer period (Bekun,
Emir, & Sarkodie, 2019). Green finance is an important link between EG and ES. The financing of
clean energy projects and sustainable technologies is provided through green loans, which supports
both economic growth and environmental sustainability (Nawaz et al., 2021; Peng & Zheng, 2021).
Such practices can serve as models for other countries and make significant contributions to global
green growth (Rasoulinezhad & Taghizadeh-Hesary, 2022). In the literature, it is emphasized that
financial markets have the potential to promote green innovation by transferring capital to

environmental projects and companies (Aghion et al., 2009).

Green growth is strongly connected to the United Nations Sustainable Development Goals
(SDGs) and serves as a key factor in their realization. SDG 7 proposes to increase the share of
renewable sources of energy and enhance energy efficiency and is highlighted as one of the key
components of green growth. SDG 8 speaks about economic growth in concert with environmental
sustainability and focuses on green jobs and sustainable industries. SDG 9 supports the
development of environmentally friendly technologies in industry, innovation and infrastructure,

while SDG 11 is based on green growth strategies to make cities more sustainable and livable. In
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addition, the aspect of natural resource use in a sustainable manner and that of waste management
fall directly under SDG 12 and are directly related to green growth. The SDG 13 deals with combat
and adaptation to climatic changes, while SDG 15 covers the protection of forests, supporting
biodiversity, and preventing soils from erosion. These goals of green growth policy are at the heart
of ensuring a balance in economic development, environmental protection, and social welfare. By
understanding the dynamics between FD and GG, policy makers can focus on increasing the
capacity of financial systems to achieve sustainable development goals (UNEP, 2011). Currently,
evaluating the relationship between FD and GG is vital, as financial development has been
recognized as a key driver in promoting sustainable and efficient economic practices. Existing
studies examine the impact of financial development on sustainable growth, but studies
investigating its impact on green growth are only recently emerging (Caglar, 2024). Investigating
this relationship is critical in identifying potential barriers and facilitators for the transition to a
low-carbon economy. This study aims to analyze how financial development affects green growth
in developed countries. The study was implemented in developed countries such as Australia,
Canada, France, Germany, Japan, the Netherlands, Sweden, Switzerland, the United Kingdom and
the United States with annual data for the period 2000-2020. The selection of the ten developed
countries in this study was guided by considerations of data availability, cross-country
comparability, and their classification within the high-income group. These countries constitute a
relatively homogeneous sample with respect to financial development, R&D intensity, and
institutional quality. The remaining sections of the paper consist, respectively, of the literature

review, model and methodology, empirical findings, and conclusion with policy recommendations.
2. Literature Review

The green growth concept was founded on the increase in environmentally-oriented
movements and the rise of the sustainable development concept in the 1970s. For instance, the
report titled "Limits to Growth" presented by the Club of Rome in 1972 initiated discussions related
to sustainable development and centered its arguments on the impacts of environmental problems
on economic growth (Meadows et al., 2018). The concept of sustainable development was set
within a more broadened framework with the World Commission on Environment and
Development's "Our Common Future" report in 1987, which strengthened the theoretical basis of
the green growth concept by calling for the integration of environmental and economic goals

(WCED, 1987). Environmental economics and ecosystem services provided the theoretical
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contribution of underlining economic-environmental co-benefits within the implementation of
green growth policies. In the 2000s, the concept of green growth has been consolidated further
through more concrete policies and strategies, focusing on how economic growth can be
compatible with environmental sustainability. As such, Stern (2006) contributed much to the
debate about green growth when he claimed that tackling climate change is not a barrier to growth
but an opportunity. The report titled "Towards Green Growth" prepared by the OECD (2011)
defined the policy framework for green growth and claimed that economic and environmental

objectives are complementary to each other.

Various studies in the literature have introduced a new perspective on the relationship
between FD and SG. Among the various positive indicating studies on this relationship, Levine
(1997) came to a conclusion that there is a support for economic growth by financial development
and encourages the long-term sustainability of growth. Similarly, according to Levine (2005),
deepening and efficiency in financial systems enhance economic growth and its sustainability. The
development of stock markets and the banking sector, according to Beck & Levine (2004), is
supportive of sustainable economic growth. One of the various studies that was able to find
evidence of a negative relationship was conducted by Demirgiic-Kunt & Maksimovic (1998), in
which they showed that in some developing countries, financial development may have adverse
impacts on sustainable growth. Rajan & Zingales (1996) argued that it increases financial
dependency with possible adverse implications for sustainable growth. Arestis et al. (2001) present
the studies that did not find any relationship. Their results indicated that no significant relationship
can be found between FD and EG. Similarly, Shen & Lee (2006) mentioned that from their case
study of different economies in East Asia, no obvious relationship exists between the FD and SG.
Generally, in the literature, there are several views on the relationship between FD and SG. While
most of the studies suggest that financial development acts in favor of economic growth and
sustainability, some other studies suggest that this relationship might be negative or there is no

clear relationship.

Financial development plays a key role in securing the resources needed to fund green
investments and advance clean technologies (Zhang & Wang, 2020). Specifically, the diffusion of
green bonds and sustainable banking practices among the main promoters of green growth
(Reboredo, 2018). In this line, De Haas & Popov (2023) further report that green innovation

investments and sustainable technologies spur economic growth. Apart from that, it also considers
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the efficiency of financial markets to be highly crucial for the implementation of green projects
and management of environmental risks (Nguyen et al., 2021). In this context, the interrelationship
between FD and GG plays a critical role in achieving sustainable development goals (Shahbaz et

al., 2016).

Cao et al. (2021) found in their study that financial development significantly reduces the
volatility of green growth. This can be attributed to the fact that financial development makes
resource allocation more efficient and increases investments in environmentally friendly
technologies. In addition, technological innovation has become another crucial determinant in
stabilizing green growth through the promotion of sustainable practices and the reduction of

environmental degradation.

Zhou et al. (2022) investigates the role of FinTech developments in green growth in China,
and the results show that green finance significantly mediates this relationship. Chen et al. (2023)
proved that green innovation and financial globalization facilitated green growth in the BRICS
(Brazil, Russia, India, China, South Africa) countries. Ngo et al. (2022) explored the bidirectional
causality between FD and GG. The authors also showed in what way this causality has been
complemented with human capital and education. Yang & Ni (2022) investigated the effect of
financial development on green development efficiency in countries along the Belt and Road,
underlining that financial development may affect green growth negatively. Similarly, Cao et al.
(2022) also examined the spatial effects of financial development and technological innovation on
green growth, disclosing these spatial effects in a sample of panel data of China. Given that reason,
they underlined that financial development and technological innovation should be managed
cautiously to promote green growth, and pointed out the importance of considering the spatial
effects of the above factors. Razzaq et al. (2023) examined asymmetric impacts of digital finance
and renewable energy technology innovation on green growth in China and indicated that digital
finance and renewable energy innovations are important tools to promote green growth in China,

whose effect varies according to economic levels.

Hasan & Du (2023) examined in detail the impact of green financial development, green
technological innovation, and environmental regulation on environmental efficiency in China and
established that green finance could be associated with an improvement in environmental

efficiency. Sadiq et al. (2022) considered how green finance and financial development support
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green economic growth in order to promote clean energy resources in South Asia. This research
addressed the fact that economic activities result in deterioration of the environment, and while
discussing issues related to renewable energy resource distribution, indicated that green finance
retains an important role regarding improvement in this respect. Liu et al. (2019), in the study
conducted to understand the impact of green financial development on regional ecological
efficiency, formed evidence that development of green finance would result in increasing
ecological efficiency. Tawiah et al. (2021) discussed the drivers of green growth within both
developed and developing nations and indicated the ways in which green growth fosters economic
growth. Mo et al. (2023) examined how the financial market and institutions impact green economy
growth in highly polluting Asian countries and established that decision-making related to financial
market development promotes green growth by enhancing technological innovation and green
investment. In that respect, the work of Saqib et al. (2024) explores how financial development
interacts with technological innovation in green growth and the optimization of such interaction
within the context of SDGs. It is therefore concluded that environmental innovations and green
growth represent an important strategy for increasing environmental sustainability in countries that

have a big ecological footprint.

Qamri et al. (2022) examined the effects of foreign direct investment on environmental
degradation in the context of FD and EG and found that Foreign Direct Investment and financial
development contribute to economic growth but also increase environmental degradation.
However, they concluded that these negative environmental effects can be mitigated by promoting
green technologies and industries. Zhao et al. (2022) analyzed the asymmetric and heterogeneous
impacts of financial risks on green growth and found that financial risks negatively affect green
growth, but this effect varies according to regional and economic conditions. In particular, financial
instability slows down green growth by inhibiting investments in green technologies and
sustainable applications. De Haas & Popov (2023) examined how countries' financial structures
affect their transition to low-carbon growth and investigated ways to reduce emissions from
carbon-intensive industries. According to the results, financial systems play an important role in
financing sustainable projects and encouraging the adoption of environmentally friendly
technologies. However, it is also emphasized that if financial institutions do not sufficiently
consider environmental risks, these systems may increase environmental degradation. Desalegn &

Tangl (2022) systematically examined how we can promote inclusive green growth by increasing
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green finance and what methods can be used to support green investments. The results of the study
reveal that the development of green finance instruments and policies can promote economic
inclusiveness as well as enhance environmental sustainability. It is also concluded that policy
frameworks should be strengthened and cooperation between financial institutions and
governments should be increased to make green finance more effective. Jiakui et al. (2023)
explored how green technological innovation, green finance, and financial development impact
green total factor productivity (GTFP) and how green growth can be optimized in China. Their
findings highlight that green technological innovation is crucial in boosting GTFP, with support
from green finance and financial development. The study underscores the importance of green
technologies and financial instruments in maintaining a balance between economic growth and
environmental sustainability. Noh (2018) emphasized financial strategies to accelerate green
growth, proposing green bonds, sustainable investment funds, and other financial products as
effective means to fund environmentally friendly projects. Saleem et al. (2022) examined how
green growth, green finance, and environmentally friendly technologies improve environmental
quality in selected Asian economies, investigating the direct relationship between financial
development and its effects on economic growth and environmental quality. Xuan et al. (2023)
analyzed how globalization and green economies contribute to natural resource protection, with
financial development playing a key role in BRICS countries. These studies highlight the
multidimensional effects of financial development on green growth and the critical role of financial

systems in supporting green innovation and sustainable growth.
3. Model and Methodology

Green growth represents a concept that aims to achieve economic development in harmony
with environmental sustainability and promotes a sustainable future through efficient use of
resources, transition to renewable energy, reduction of carbon emissions and protection of
ecosystems (OECD, 2011). The model was created based on the definition stated in the OECD
(2011) report. Based on the international definition of green growth, the basic equation of the green

growth variable used in the study is given below;

GreenGrowth;, = Growth;; + ¥, EnvironmentalBenefit,  — Y, EnvironmentalDamage, (1)
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GreenGrowth;: Green growth index in country i at time t; Growth;,: GDP per capita in
country i at time t (constant 2015 USS); EnvironmentalBenefit;,: The sum of environmental
benefits in country i at time t; EnvironmentalDamage;,: The sum of environmental damages in

country i at time t.

If we expand the environmental benefit and environmental damage variables in this
equation by adding variables that are accessible due to country and time constraints. Equation (2)

was created based on the studies of Cetin et al. (2024) and Yin et al. (2024).
GreenGrowth;, = wiGrowth;, + [WoREC;; + w3FRA; ;] — [WsCO2; ¢ + WsENI; (] (2)

REC;;: The proportion of renewable energy consumption as a percentage of total final
energy consumption in country i during period t; FRA; .: The percentage of forested land in relation
to the total land area in country 1 at time t; CO2; .: CO2 emissions (metric tons per capita) in country
i during period t; ENI; .: Energy intensity level of primary energy (MJ/$2017 PPP GDP) in country

1 during period t. The data for the variables included in Equation (2) were obtained from the World
Bank database.

In order to create the green growth variable, the coefficients wy, w,, w3, w, and wg represent
the weights attributed to the relevant variables. In this process, all variables were integrated into
the model with the equal weighting method. In order to strengthen the statistical significance of the
model, it was planned to include additional variables such as solid waste, biodiversity,
Environmental Performance Index and energy efficiency in the model. However, due to the
incomplete data sets of these variables and the lack of retrospective data, these variables could not
be included in the model. In order to create the green growth variable, a normalization process was
performed to make the variables with different measurement units in the data sets comparable. In
this direction, the variables were normalized using the max-min normalization method. Below, the
comparison of the Green Growth and Growth variables obtained according to Equation (2) after

the normalization process was completed is presented.

In developed countries, as seen in Graph 1, Growth and Green Growth generally follow a
parallel course, which shows that these countries have successfully integrated environmental
sustainability with economic growth. Green growth, especially in countries such as Sweden,

Germany and Japan, has been showing a continuous and stable increase, which clearly shows the
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effectiveness of environmentally friendly policies and green energy investments. The positive
effect of financial development on green growth is expected since financial markets provide the
necessary capital flow for green investments (Beck, 2006; Levine, 2005). Research and
development (R&D) expenditures contribute to the development of new technologies and
processes, reducing environmental impacts, while also supporting sustainable economic growth.
In this context, increasing R&D expenditures stands out as an important element that encourages
green growth (Grossman & Helpman, 1993). In addition, institutional quality supports green
growth by increasing the efficiency of environmental management processes (Acemoglu et al.,

2005).
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Graph 1. Growth and Green Growth (The graphs were created by the author using the datas. The
green growth variable was obtained according to Equation (2). The growth variables was obtained

from the World Bank database.)
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The model proposed in this study provides a framework for understanding how green
growth interacts with financial development, R&D expenditures, and institutional quality. Equation
(3) was created based on the studies of Khan et al. (2022) and Amin et al. (2022). The model can

be formulated as follows:
GGit = Bo + P1FDi + P3RD;r + Bal Qi + &t 3)

The time period is represented by the subscript t (t=1,...,T), while countries are indicated by
the subscript i (i=1,...,N). The term [, stands for the constant, and ¢;; denotes the random error
component. GG;;: Green growth indicator (composite variable you defined earlier), FD;,: Financial
development index (such as depth of financial markets, private sector credit volume, accessibility
of financial services), RD;;: R&D expenditures (R&D expenditures relative to GDP), 1Q;;:

Institutional quality index.

The Institutional Quality Index (IQ) is obtained from the World Bank's Worldwide
Governance Indicators (WGI) database, and the Financial Development Index (FDI) is obtained
from the IMF's Financial Development Index Database. In addition, R&D Expenditure (R&D) data
is obtained from the World Bank's World Development Indicators database. The model uses annual
data for the period 2000-2020, and the data sets cover countries such as Australia, Canada, France,

Germany, Japan, Netherlands, Sweden, Switzerland, United Kingdom and United States.
4. Empirical Findings

This study employed the panel data analysis method to investigate the relationship between
green growth, financial development, R&D expenditures, and institutional quality. Data from 10
developed countries covering the years 2000-2020 were used in the study. Empirical findings are
presented under the following headings. Summary statistics and Jarque-Bera normality test results
for the data are presented in Table 1. Mean, median, maximum, minimum values, standard
deviation, skewness and kurtosis values of GG, FDI, RD and IQ variables are given. In addition,
according to the Jarque-Bera normality test, it was determined that all four variables showed
deviations from normal distribution (p < 0.05). In particular, the Jarque-Bera statistic of the GG

variable is 14.51, indicating that this variable is not normally distributed.
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Table 1

Descriptive Statistics

GG FDI RD 1Q
Mean 0.1146 0.8392 0.3991 0.6242
Median 0.0945 0.8403 0.3808 0.6776
Maximum 0.4892 0.9968 10.000 10.000
Minimum -0.1145 0.6698 0.0000 0.0000
Std. Dev. 0.1408 0.0832 0.2470 0.2342
Skewness 0.6300 -0.1054 0.1459 -0.3453
Kurtosis 27.341 18.685 18.176 20.981
Jarque-Bera 145.099 115.925 129.785 112.899
Probability 0.0007 0.0030 0.0015 0.0035

Observations 210 210 210 210

Table 2 shows the correlations between the variables. According to the findings, there is a
negative correlation (-0.256) between Financial Development Index (FDI) and Green Growth
(GG). On the other hand, a strong positive correlation (0.704) was observed between R&D

expenditures (RD) and green growth. A weaker positive relationship (0.215) was found between

institutional quality (IQ) and green growth.

Table 2

Correlation Analysis Results and VIF

GG FDI RD 1Q Variables VIF
GG 1 -0.256 0.704 0.215 FDI 1.122
FDI -0.256 1 -0.174 0.136 RD 1.123
RD 0.704 -0.174 1 -0.012 1Q 1.102
1Q 0.215 0.136 -0.012 1
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The Variance Inflation Factor (VIF) values presented in Table 2 test the multicollinearity
between the variables. Generally, a VIF value below 10 indicates that there is no serious
multicollinearity problem in the model. According to the findings, the VIF values for the FDI, RD
and IQ variables are 1.122, 1.124 and 1.102, respectively. These low VIF values indicate that there

is no serious multicollinearity problem between the variables.

The Fully Modified Ordinary Least Squares (FMOLS) method is widely used in panel data
analysis to examine long-term relationships between variables. FMOLS is particularly
advantageous as it provides unbiased and consistent estimates by addressing potential issues of
serial correlation and heteroskedasticity in the data. This method is designed to handle cointegrated
panels effectively, making it suitable for studies focusing on long-run equilibrium relationships. In
this study, FMOLS was chosen for several reasons. First, the research aims to analyze the long-
term relationship between financial development (FDI), R&D expenditures (RD), institutional
quality (IQ), and green growth (GG), making FMOLS an appropriate tool for capturing such
dynamics. Second, FMOLS offers robust and reliable results even with small sample sizes,
ensuring the accuracy of the findings. Lastly, the method accounts for potential problems of
autocorrelation and heteroskedasticity, enhancing the reliability and validity of the estimated
coefficients. For these reasons, FMOLS was deemed the most suitable estimation technique for the

analysis conducted in this study.
Table 3

Panel Data Analysis Results

Cofficient Std.Er. t-stat Prob
FDI 0.2656 0.0797 33.324 0.0010
RD 0.1938 0.0391 49.603 0.0000
1Q -0.1297 0.0478 -27.120 0.0073

The panel data analysis performed with the Panel Full Modified Least Squares (FMOLS)
method presented in Table 3 examines the effects of financial development (FDI), R&D
expenditures (RD) and institutional quality (IQ) variables on green growth. The findings show that
the FDI variable has a positive and statistically significant effect (0.266, p < 0.01). This result

indicates that financial development positively affects green growth. Similarly, the coefficient of
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R&D expenditures is also positive and statistically significant (0.194, p < 0.001). This finding
confirms that innovation has a positive effect on green growth. On the other hand, the coefficient
of the 1Q variable is found to be negative and statistically significant (-0.130, p <0.01). This result

shows that institutional quality has an unexpected negative effect on green growth.

The findings reveal that there is a positive relationship between financial development
(FDI) and green growth. This is consistent with the literature arguing that financial depth
contributes to environmental sustainability and green growth (De Haas & Popov, 2023; Zhao et al.,
2022). In particular, there are studies indicating that financial development supports green growth
by increasing environmental investments (Jiakui et al., 2023). In addition, the positive effect of
R&D expenditures on green growth strengthens the contribution of innovation to environmental
sustainability (Noh, 2018; Qamri et al., 2022). It has been emphasized in many studies that R&D
investments play an important role in the development of new technologies and increasing
environmental efficiency (Jiakui et al., 2023; Zhao et al., 2022). However, the negative effect of
the institutional quality (IQ) variable on green growth draws attention to the importance of aligning
institutional structures with environmental goals (De Haas & Popov, 2023; Desalegn & Tangl,
2022). It is concluded that when corporate governance structures do not sufficiently support
environmental goals, green growth is negatively affected (Jiakui et al., 2023; Noh, 2018). In
general, the literature frequently emphasizes that the interaction between financial development,
R&D expenditures, and green growth has strategic importance for supporting sustainable

development (Desalegn & Tangl, 2022; Qamri et al., 2022; Zhao et al., 2022).

The findings of this study reflect the structural and institutional characteristics specific to
the ten developed countries included in the analysis. Incorporating different countries—particularly
those with varying levels of institutional quality—might yield different outcomes. Therefore, the
generalizability of the results is limited, and future research should consider broader comparative

analyses to validate these findings across diverse national contexts.
5. Conclusion

The study aims to investigate how financial development influences green growth in
developed countries, focusing on nations such as Australia, Canada, France, Germany, Japan, the
Netherlands, Sweden, Switzerland, the United Kingdom, and the United States, using annual data

from 2000 to 2020. This study examines the interaction between green growth and macroeconomic
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and institutional factors like financial development, R&D expenditures, and institutional quality.
Panel data analysis shows that financial development and R&D expenditures positively impact
green growth, while institutional quality unexpectedly has a negative effect. These findings suggest
that understanding the relationships between these factors is key to promoting environmental
sustainability. The results highlight the need for policymakers, especially in developed countries,

to craft more supportive policies in finance and innovation to sustain green growth.

The findings showing the positive impact of financial development on green growth suggest
that deepening financial markets and expanding financial services are crucial for achieving
environmental sustainability goals. Supporting green technology and renewable energy projects
through credit and incentive policies will bolster sustainable development. Policymakers should
focus on expanding green financing mechanisms and collaborate with financial institutions and
regulatory bodies to enhance credit opportunities for environmental projects and green bonds.
Moreover, incorporating financial arrangements that consider environmental risks can help ensure

that capital is directed towards sustainable projects.

The positive impact of R&D expenditures on green growth highlights the crucial role of
innovation in achieving environmental sustainability goals. Developing innovative technologies
contributes directly to green growth by enhancing energy efficiency and lowering carbon
emissions. Therefore, governments should boost R&D spending and create policies that encourage
private sector investments in R&D. Furthermore, collaboration between universities, research
centers, and industries should be promoted to accelerate the development of green technologies.
Special attention should be given to innovation in strategic areas like renewable energy, energy

storage, and low-carbon technologies.

The negative effect of institutional quality indicators on green growth suggests that
institutional frameworks need to be better aligned with environmental sustainability goals. This
finding indicates that even in developed countries, green growth may be hindered if institutional
mechanisms are not well integrated into environmental policies. As a result, policymakers should
implement reforms to enhance institutional elements like government effectiveness, regulatory
quality, and anti-corruption measures. Improving the efficiency of environmental management
processes and strengthening transparency and accountability will enhance the implementation of

environmental policies and foster alignment between institutional structures and green growth.
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As a result, promoting green growth requires supporting financial development and
innovation, while ensuring that institutional quality and environmental policies are aligned. This
study highlights the need for policymakers to strengthen financial markets and boost R&D
investments, while also advocating for institutional reforms that align with environmental goals. In
developed countries, in particular, increasing green financing, enhancing innovation incentives,
and reorganizing institutional frameworks to prioritize environmental sustainability are crucial

steps towards achieving sustainable growth objectives.

Specifically, policy instruments such as green bonds, sustainable investment tax credits,
and public-private R&D partnerships should be expanded to mobilize financial resources for
environmentally friendly technologies. Institutional reforms should aim to enhance regulatory
transparency, enforce environmental compliance, and integrate sustainability metrics into public
governance frameworks. Moreover, strategic sectoral R&D funding—for example, in renewable
energy, circular economy technologies, and low-carbon transportation—can significantly
accelerate the green transition. These targeted measures would enable a more robust alignment

between economic growth and environmental sustainability.
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