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Abstract: The present study delves into the intricate correlation between fiscal spending and
green growth, specifically focusing on the catalyzing effect of green finance. Spanning the
timeframe from 2005 to 2021, our investigation encompasses 18 developing and 14
developed countries. Leveraging Bayesian regression analysis, our findings uncover a
nuanced juxtaposition in the effect of R&D expenditure on green growth across these
divergent contexts. In developing nations, R&D spending demonstrates a discouraging
negative effect on green growth, supported by a robust probability of 76.74%. Conversely,
in developed countries, R&D expenditure manifests a promising positive influence, with a
likelihood of 71.33%. However, upon integrating the pivotal role of green finance, a
synergistic relationship emerges, underscoring its potential as a catalyst for bolstering green
growth in both categories of nations. Grounded in these discerning insights, we delineate
tailored implications aimed at fortifying green finance initiatives within each cohort of
countries.
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1. Introduction

In 1934, Simon Kuznets proposed the gross domestic product (GDP) measure, which
subsequently became widely utilized by governments for tracking economic growth,
making policy decisions, and allocating resources. However, by the early 1970s,
criticism arose regarding the sole reliance on GDP as a dimension of a country's
economic performance and comparisons between countries (Oanh and Dinh, 2024;
Dinh et al., 2024). Variations in population, education, infrastructure, mineral
resources, and currency among countries significantly influence worker productivity
(Djellal and Gallouj, 2012). Consequently, alternative indicators emerged to
supplement or replace GDP, such as the Human Development Index (HDI)
introduced by UNDP (1990) and the World Happiness Report (WHR) proposed by
Helliwell et al. (2012). Despite these criticisms, GDP remains prevalent, albeit
improved to GDP per capita to gauge the productivity contribution of a nation's
populace (Sloman et al., 2006). Since 1990, identifying econometric models to
evaluate how economic development affects the environment has become a global
objective (Cosma et al., 2020). The relentless pursuit of GDP growth by nations has
heightened environmental pollution levels (Dinh et al., 2024). Recent studies have
highlighted the adverse influences of GDP on environmental quality (Ozturk et al.,
2021). Numerous studies have shown both linear negative impacts of economic
growth on the environment and overwhelmingly positive, nonlinear effects.
Therefore, there is a pressing need to develop a measure that incorporates natural
resources and environmental expenditures into the national economy's
manufacturing process to address the limitations of traditional GDP. With the
issuance of new sustainable development goals by the Department of Economic and
Social Affairs Sustainable Development in March 2016, several nations started
putting new development plans with an emphasis on green growth (GG) into
practice. (Dmuchowski et al., 2021, Oanh 2023). In China and the US, research on
GG is moving quickly forward to achieve green GDP growth as opposed to
traditional GDP growth. The pursuit of green GDP growth is closely intertwined
with environmental quality (Stjepanovic et al., 2022; Oanh, 2024). However, to
attain environmental sustainability goals, such as minimizing pollution, lowering
greenhouse gas (GHG) emissions, and preserving natural resources, the
government's regulatory role through fiscal spending (FS) assumes paramount
importance (Huang et al., 2022, Oanh 2023).

Within the components comprising GDP, FS can vary considerably, constituting 20—
40% of a nation's total GDP (Lopez et al., 2011). Structural shifts in fiscal
expenditure profoundly influence both economic growth and environmental
pollution levels (Ullah et al., 2021). Extensive research has examined the nexus
between FS and the environment. Lopez et al. (2011) scrutinized how FS affects
environmental quality, measured by SO2 emissions. Halkos and Paizanos (2016)
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explored the interrelation among economic growth, FS, and environmental quality.
Hua et al. (2018) investigated the effects of FS on the Chinese environment.
Moreover, Wei et al. (2023) delved into the repercussions of R&D and education
spending on technological innovation in China. Additionally, several studies have
assessed the influence of FS on economic growth, including works by Carrére and
De Melo (2012), Chugunov and Makohon (2019), and Chugunov et al. (2021).
However, investigations into the impact of FS on GG have not yielded conclusive
findings due to the lack of standardized measurement for GG. A primary impediment
lies in the challenge of constructing an effective metric and accessing pertinent data,
hindering comparative analyses of GG across countries and regions.

In terms of measurement, Mo et al. (2022) and Huang et al. (2022) adopt a
framework based on environmentally adjusted multifactor productivity to assess GG
variables. Conversely, Liu et al. (2020) utilize a comprehensive approach involving
five criteria: economic development driving force, social development driving force,
environmental pressure, environmental state, and technological responsiveness, to
gauge GG. Nahman et al. (2016) constructed their GG variable based on sixteen
criteria, encompassing carbon dioxide emission rates and energy impact. The
significance of FS in fostering GG cannot be overstated, particularly considering its
role in facilitating transmission through the green finance channel (Zhang et al.,
2021). Green finance (GF) encompasses a spectrum of financial instruments and
activities aimed at advancing environmental sustainability and mitigating the
adverse effects of economic activities on the quality of the environment (Desalegn
and Tangl, 2022). These activities encompass investing in renewable energy,
enhancing energy efficiency, promoting environmentally friendly initiatives, and
developing sustainable financial products and services (Ozili, 2022). However, given
the variation in GF systems among countries and their relatively nascent stage of
development, the efficacy of GF in driving GG varies based on factors such as living
standards, spillover effects on regional industries, and the predominant focus on
GDP growth. This singular pursuit often leads to significant natural resource
depletion, environmental degradation, and ecological imbalances. Consequently, the
impact of FS on GG differs notably between developed and developing nations,
particularly concerning the role of GF. Nevertheless, recent research by Huang et al.
(2022) and Mo et al. (2022) failed to incorporate the role of green financing, solely
examining the impact of fiscal investment on GG. The study by Zhang et al. (2021)
delved into the effect of fiscal investment on GG within the context of the importance
of clean energy. Furthermore, prior studies have predominantly focused on single-
country or regional analyses, overlooking the varying nature of GF systems across
different country groups. Therefore, this study aims to assess two distinct groups—
developed and developing countries—in evaluating the impact of FS on GG.
However, this form of hypothesis testing depends on several assumptions that might
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not entirely reflect actual conditions, which could result in inaccurate predictions.
Furthermore, parameters are treated as fixed but unknown values by the frequency
statistical approach, and these values may change when sample sizes are changed.
The Bayesian approach, in contrast, treats parameters as random variables and gives
them distributions to show how reliable they are. Notably, the Bayesian approach is
advantageous due to its independence from sample size, ensuring model accuracy.
Moreover, it addresses model flaws such as autocorrelation, heteroskedasticity, and
endogeneity (Oanh, 2023). Thus, this article employs the Bayesian approach to
evaluate the impact of FS on GG within the context of GF, focusing on two distinct
groups: developed and developing countries. Furthermore, the research provides
relevant policy implications tailored to each group.

This study significantly enhances the literature on the relationship between FS, GG,
and GF by employing the Bayesian method, which overcomes the limitations of
traditional frequency methods. Investigating the impact of FS on GG within the
context of GF across developed and developing countries, the research provides
many valuable understandings of the efficacy of fiscal policy in fostering
environmentally sustainable economic development. Tailored policy implications
for developed and developing nations offer practical guidance for policymakers
seeking to promote GG while addressing environmental degradation. Moreover, by
highlighting the Bayesian method's advantages in addressing model flaws, such as
autocorrelation and heteroskedasticity, the study contributes methodologically,
demonstrating the utility of Bayesian analysis in environmental economics research.
Overall, it enriches the literature on GF and sustainable development, offering both
theoretical insights and practical implications for policymakers and researchers.

2. Literature review

2.1. The relationship between FS, GF and GG

FS holds significant sway over GG by allocating government funds toward
initiatives that foster sustainability. Such spending can bolster green industries,
catalyze innovation, and facilitate the shift toward a low-carbon economy (Zhang et
al., 2021). However, achieving GG objectives, including reducing GHG emissions,
curbing environmental pollution, and safeguarding natural resources, hinges on the
framework of GF (Tang et al., 2022). GF represents the convergence of financial
mechanisms and environmentally conscious behavior (Scholtens, 2009). Essentially,
it examines the financial sector's role in advancing the transition to a low-carbon,
sustainable economy by mobilizing capital for initiatives and investments in
environmentally beneficial endeavors such as renewable energy, energy efficiency,
sustainable agriculture, and R&D in eco-friendly technologies (Liu et al., 2020;
Wang, 2021). Given the variations in GF systems and GG trajectories across
countries, the impact of FS (inclusive of government education and R&D
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allocations) on GG, under the auspices of GF, diverges between developed and
developing nations (Stjepanovi¢ et al., 2019).

In developed countries, government education spending typically targets well-
established education systems with a strong emphasis on research and innovation.
Through fiscal channels, investments are directed toward universities, research
institutions, and specialized training programs, fostering expertise in green
technology, sustainable practices, and environmental science (Clugston and Calder,
1999). This strategic allocation can stimulate the expansion of green industries by
fostering creativity and nurturing a skilled workforce. Conversely, in developing
countries, government education spending primarily concentrates on enhancing
access to basic education for all (Fomba et al., 2023). Nonetheless, integrating
environmental education into the curriculum can cultivate awareness regarding
sustainable practices, environmental conservation, and climate change mitigation.
Educating environmentally conscious citizens lays the groundwork for future GG.
Moreover, developing countries often grapple with skills gaps and a dearth of
technical expertise in green sectors. Hence, within the framework of GF, prioritizing
technical and vocational training programs in education spending equips individuals
with the requisite skills for sustainable agriculture, waste management, and other
green industries (Carlisle et al., 2019). This not only enhances employability but also
creates job opportunities, bolstering GG efforts.

In developed countries, government R&D spending can synergize with GF
mechanisms to expedite the commercialization of green technologies arising from
research endeavors. GF instruments, including venture capital, green bonds, and
grants, play a pivotal role in providing capital to scale up and launch innovative green
technologies into the market (Riaz et al., 2024). This facilitates the transition from
research to commercialization, expedites the adoption of sustainable solutions, and
fosters GG (Zhang et al., 2021). Moreover, GF mechanisms contribute to
establishing markets for green products and technologies. Governments can
incentivize consumers and businesses to embrace sustainable technologies by
offering tax incentives, subsidies, or preferential loans. Additionally, through
channels of GF, government spending is channeled towards initiatives supporting
the renewable energy sector and sustainable agriculture, thereby mitigating pollution
in the environment (Tang et al., 2022; Lv et al., 2022; Mo et al., 2023).
Furthermore, the integration of GF with government R&D spending can foster
public-private partnerships aimed at developing and commercializing green
technologies (Akinsola et al., 2022). Collaborations between governments, financial
institutions, industry players, and research entities enable resource and expertise
pooling. Through GF mechanisms, joint investments, risk-sharing arrangements, and
knowledge exchange between public and private entities are facilitated, catalyzing
the advancement and deployment of green innovations (David and Venkatachalam,
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2018). In developing nations, GF facilitates the transfer of green technology from
developed countries to developing ones. Governments can utilize GF instruments to
access international technology transfer and capacity-building funds, enabling the
adoption and adaptation of sustainable technologies developed through R&D in
developed countries. This fosters GG and sustainable development (Guo et al.,
2020). Additionally, governments can utilize GF tools to provide financial support,
mentorship, and capacity-building programs to stimulate the growth of small
businesses and green startups. This promotes innovation, job creation, and economic
development while encouraging environmentally sustainable practices.

2.2. Review of previous research

Studies on the effect of FS on GG under the role of GF are currently very few and
still have many limitations:

Firstly, in terms of measuring variables, methods for calculating GF and GG are
varied and not yet standardized, mainly because of the difficulty in accessing data.
This makes it difficult to compare and analyze the impact of GF on GG across
countries and regions. Liu et al. (2020) conducted research in 30 provinces in China
during the period 2007 - 2016 with a combination of 4 criteria representing GF: green
investment, green credit, green insurance, and green securities. The five criteria
representing GG are economic development motivation, social development
motivation, environmental pressure, environmental status, and technological
responsiveness. Data on these criteria are taken within China. Meanwhile, GF was
studied in China, but Lv et al. (2022) measured it using a combination of four
indicators, including green investment, green credit, government support, and green
insurance. Jiang et al. (2020) devised a composite of economic, financial, and
environmental metrics to gauge green finance (GS). In a study conducted in
Bangladesh, Rahman et al. (2022) utilized the Content Analysis Method to compute
GS, encompassing nine distinct criteria such as waste management, energy
conservation, renewable energy adoption, and sustainable policy implementation.
Due to data access constraints, most research is confined to individual countries,
notably China, employing various measurement approaches. Drawing from Lv et al.
(2022), Mo et al. (2023), Oanh et al. (2022), Oanh and Dinh (2024), and Dinh et al.
(2024), this study assesses GS by amalgamating three key indicators: green
investment, green credit, and government support. Green credit is assessed through
expenditures in the agricultural and renewable energy sectors, while government
support and green investment are gauged by public R&D allocations for renewable
energy and environmental initiatives.

Second, evaluating GG frequently involves examining intermediary environmental
elements contributing to the complexity of the correlation between fiscal investment
and GG. Lopez et al. (2011) specifically looked at how FS affected SO2 emissions,
a measure of environmental quality. Halkos and Paizanos (2016) investigated fiscal

74 & sciendo Studia Universitatis “Vasile Goldis” Arad. Economics Series Vol 35 Issue 3/2025
ISSN: 1584-2339; (online) ISSN: 2285 — 3065
Web: publicatii.uvvg.ro/index.php/studiaeconomia. Pages 69-91



S sciendo STUDIA UNIVERSITATIS ECONOMICS SERIES SUES

“Vasile Goldis“ Western University of Arad

Dinh, L.Q., Oanh, T.T.K., Ha, N.T.H., (2025)
Enhancing Green Growth: Exploring the Influence of Fiscal Spending and Green Finance

expenditure, environmental quality, and economic growth. As a catalyst for GG, Hua
et al. (2018) explored the effect of fiscal investment on the environment in China.
Wei et al. (2023) looked at how technological innovation, which boosts GG, is
affected by education and R&D spending in China. Furthermore, several
researchers, including Carrére and De Melo (2012), Chugunov and Makohon (2019),
and Chugunov et al. (2021), have examined the linkage between FS and economic
growth. Researchers have recently focused their emphasis on how FS affects GG.
Lin and Zhu (2019) examined FS to boost GG in China from 2005 to 2016 using the
GMM approach. Zhang et al. (2021) studied public spending on GG in BRI region
nations between 2008 and 2018, utilizing the GMM model. The ARDL model was
utilized by Sohail et al. (2022) to examine GG initiatives in highly polluted nations
from 1994 to 2020. Huang et al. (2022) applied FMOLS and DOLS methods to
investigate the impact of FS on GG in heavily polluted Asian countries in the period
1991-2019. However, these studies only focused on studying individual
relationships without considering the transmission role of GF. Meanwhile, as stated
above, to achieve the goal of GG through FS, minimizing environmental pollution,
lowering GHG emissions, and preserving natural resources, the role of GF cannot be
ignored. This study will attempt to fill that gap.

Third, most previous studies mainly focused on research within the province or
country. To our best knowledge, hardly any studies have considered the role of GF
when assessing the impact of FS on GG in developed and developing countries, and
then compared the differences between these two country groups. Our study will
clarify this issue and propose some policy recommendations for the two groups of
countries.

Previous studies investigating the impact of FS on GG have predominantly relied on
models employing the traditional frequency method. Lin and Zhu (2019) and Zhang
et al. (2021) utilized the GMM approach, while Sohail et al. (2022) applied the
ARDL model, and Huang et al. (2022) employed FMOLS and DOLS. However, this
approach necessitates numerous assumptions that may not match with real-world
scenarios, leading to inaccuracies in inference and prediction. Furthermore,
parameters are treated as fixed values by the frequency statistical approach, which is
subject to change over time as sample sizes are updated. The Bayesian approach, on
the other hand, views parameters as random variables and gives them distributions
that represent their reliability. Numerous articles have addressed the benefits and
drawbacks of the Bayesian approach (Binh et al., 2024). Its most notable advantage
is its independence from sample size, thereby ensuring model accuracy. Moreover,
the Bayesian method addresses model flaws such as autocorrelation,
heteroskedasticity, and endogeneity (Binh et al, 2024, Dinh, 2024). Given these
considerations, this paper employs the Bayesian method to assess the impact of FS
on GG in both developed and developing countries.
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3. Methodology

3.1. Research variables and models

Public spending variable: Based on Huang et al. (2022), the public spending variable
includes education spending and R&D spending.

GF variables, as outlined by Mo et al. (2023) and Oanh (2023), encompass indicators
such as green investment, green credit, and government green support. Green credit
is gauged by the extent of credit extended to the agricultural and renewable energy
sectors. Agricultural credit plays a pivotal role in fostering GG within the agricultural
domain by granting farmers access to financial resources for the adoption of
environmentally friendly production methods. As noted by the Food and Agriculture
Organization (FAO), access to agricultural credit facilitates the transition to more
sustainable practices, including the utilization of organic fertilizers, conservation
farming, and water-saving irrigation systems. These initiatives contribute to
reducing GHG emissions, enhancing soil health, and preserving biodiversity
(Abdallah, 2016).

By encouraging renewable energy sources, renewable energy credits — also called
Renewable Energy Certificates (RECs) — play a critical role in furthering GG.
Measured in megawatt hours of electricity generated from renewable sources, RECs
can be bought, sold, and traded independently of the energy produced. According to
research by the International Energy Agency, increased investment in renewable
energy, facilitated by RECs, fosters the development of new renewable energy
projects, thereby reducing GHG emissions and enhancing energy security. Given
these benefits, the author employs credits for renewable energy and the agricultural
sector as indicators to gauge green credit. The green investment variable is assessed
through the public R&D budget allocated to the renewable energy sector. Notably,
investments in R&D for renewable energy have spurred significant advancements in
renewable energy technologies like wind power, solar photovoltaics, and biofuels,
thereby enhancing their competitiveness as energy sources. Finally, green support
from the government is represented by the variable of the public R&D budget
allocated to environmental research. This signifies government support in
researching and addressing the environmental damage and its consequences. Table
1 presents how to measure green finance (GF).

Green GDP serves as a proxy for GG as it offers a holistic assessment of economic
development intertwined with environmental conservation. Unlike traditional GDP
measures, green GDP incorporates the costs associated with environmental
degradation resulting from economic activities, encompassing factors like natural
resource depletion and pollutant emissions. Therefore, we use adjusted net savings
as a proxy for green GDP. This variable was used in the previous study by Oanh
(2023).
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Table 1 Indicators measuring GF

the
government

public R&D budget over
total public R&D

Variable Sign Measurement Unit Data
sources
GREEN FINANCE (GF)
Green credit TNN Credit growth provided % OECD
to the agricultural sector FAO
TND Credit growth provided % OECD
for the renewable
energy sector
Green NS1 Public R&D budget for % OECD
investment renewable energy per
total public R&D energy
Support from | NS2 Environment-related % OECD

Source: Compiled by the authors

In addition, control variables such as economic growth (TGDP), Inflation rate (INF),
Urban population ratio (UR), Trade openness (OPE), International integration
(FDQG) and Internet user ratio (IU) are added to the research model.
The model to study the linkage between FS and GG is as follows:

GGDP,; = B, + BLEE * GF;s + B1RD % GF;y + B X+ €,¢(2)

GGDP,; = B, + B1EE;; + B1RD;; + B X+ € .(1)

wherei=1,2, ... N is the countries and t = 1, 2, ... T is the time; GGDP is GG; GF
is Green Finance; EE is government spending on education; RD is government
spending on R&D; X; ;is a vector of control variables including GDP, UR, OPE,
INF, FDG, and IU. Details of variable measurement and data sources are presented

in Table 2.
Table 2 Variables description
Dependent Sign Measurement Research Data source
variable
Green GGDP | GGDP is proxied with | Oanh (2023) WB
growth adjusted net savings

which is the sum of
net national savings
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and education
expenditure minus
energy depletion,
mineral depletion, net
forest depletion, and
carbon dioxide. (%)
Government | EE Government Huang et al. | WDI
spending on expenditure on | (2022)
education education, total (% of
GDP)
Government | RD Research and | Huang et al. | WB, OECD,
spending on development (2022) Ourworldindata,
R&D expenditure (% of Tradingeconomics.
GDP)
Green GF Calculated using the | Lv et al. (2022), | Author’s
finance PCA method with the | Tang et al. | calculation
criteria in Table 1 (%) | (2022), Mo et al.
(2023), Oanh
(2023)
Economic TGDP | Annual GDP growth | Lin and Zhu | WB
growth rate rate (%) (2019), Zhang et
al. (2021), Dinh
(2024), Dinh el
al (2024);
Urban UR Urban Zhang et al. | WB
population population/Total (2021)
population (%)
Trade OPE Total exports and | Guo et al. | WB
openness imports per GDP (%) | (2022), Jiang et
al. (2020)
Inflation INF Annual CPI growth | Dumiter et al. | WB
rate rate (%) (2015);
Saydaliev  and
Chin (2022);
Oanh et al
(2023); Oanh va
Dinh (2023).
International | FDG Foreign direct | Fu and Irfan | WB
integration investment to GDP | (2022)
(%)
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Internet user | U Individuals using the | Huang et al. | WB
ratio Internet (% of the | (2022), Mo et al.
population) (2022)

Source: Compiled by the authors

3.2. Data and methodology
The paper employs principal component analysis (PCA), a statistical technique, to
assess GF. PCA transforms a dataset from a high-dimensional space into a new,
lower-dimensional space via orthogonal transformation, aiming to maximize the
representation of data variability. By doing so, PCA helps extract the most
significant patterns or features within the data, facilitating a more concise and
interpretable representation. This study utilizes PCA to quantify and evaluate various
aspects of GF, providing valuable insights into its underlying structure and dynamics
(Binh et al., 2024).
We use the following type of probability distribution to build a Bayesian linear
regression:

y~N(B"X,0%I) 3)

where the mean and variance of a normal distribution are used to get the value y. The
displacement of the weight matrix times the prediction matrix is the linear regression
mean. The variance is calculated by multiplying the identity matrix by the square of
the standard deviation (o).

The model parameters are presumed to originate from the probability distribution, in
addition to the output (y) being generated from it. Based on the inputs and outputs,
the posterior probability of the conditional model parameters has the following form:
P(y|B, X)(P(B|X) 4)

P(y|x)

P(B

»X)=

Where: P (B | y, X) is the posterior probability distribution of the model parameters
for the inputs and outputs; P(y|B, X) is the likelihood of the data; P(B, X) is a prior
probability distribution and P(y|X) is a standard constant and can be eliminated.
Therefore, equation (5) is often simplified to:

P(B|y,X)=P(y|B. X)(P(B|X) (5)

Firstly, we assume that the coefficients follow a priori normal distribution, with a
mean of zero for each coefficient. This specification in Bayesian analysis tends to
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produce coefficients closer to zero rather than non-zero values, thereby averting bias
in research hypotheses conclusions. Secondly, we adopt normal distributions for the
likelihood functions of coefficients, with parameters derived from equations (1) and
(2). Lastly, we employ the Gibbs Sampler and Markov Chain Monte Carlo (MCMC)
methods for estimation and simulation, respectively, conducting 12,500 iterations.
The first 2,500 draws are discarded, following standard practice. The MCMC
technique is widely utilized across various domains to fine-tune complex models
(Levy, 2020).

The variables were collected based on data availability. In addition to the green
financial variable calculated by the authors, data for the remaining variables,
including GGDP, EE, TGDP, UR, OPE, INF, FDG, and IU, were sourced from the
World Bank (WB). The RD variable was obtained from WB, OECD, Our World in
Data, and Trading Economics. The study covered the period from 2005 to 2021 and
included 18 developing countries and 14 developed countries. Given the potential
challenges associated with small sample sizes, the Bayesian method was considered
suitable for the analysis. Additionally, Bayesian analysis addresses common model
issues such as autocorrelation, heteroscedasticity, and endogeneity, ensuring robust
and reliable results.

4. Research results and discussion

4.1. Principal Components Analysis results

According to PCA results presented in Table 3, GF is calculated by the equation
below:

GF =0.4166*TDN - 0.0164*TDL — 0.6544*NS1 + 0.894*NS2

Table 3 PCA results
GF TDN TDL NSI NS2
Coefficient | 0.4166 -0.0164 -0.6544 | 0.894
Source: Results from Stata 17.0 software

We continue to perform Bayesian regression to examine the impact of FS on GG
under the role of GF in developing and developed countries.
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4.2. Bayesian regression results
4.2.1. Descriptive statistics
Table 4 Descriptive statistic of variables

. Developing countries Developed countries
Variable Std Std
Mean ’ Minimum Maximum | Mean ’ Minimum Maximum
Dev. Dev.
GGDP
15.6764 2.7233 8.0861 25.1644 | 18.6444 4.0464 12.1644 32.1644
EE
4.7936 1.4570 1.9655 11.7809 5.0413 0.9650 3.0215 8.0306
RD
0.9717 1.2470 0.0350 4.4435 1.6390 0.9057 0.3055 4.0655
GF
16.5177 | 22.6910 -10.8987 200.4865 | 18.7514 | 19.7982 -5.9293 200.4865
TGDP
3.5760 5.2120 -15.1365 34.5000 1.7001 3.0796 -8.5803 8.5000
UR
65.6442 | 16.4044 35.2840 95.5150 | 73.6451 | 10.8604 54.3150 92.2360
OPE
71.0953 | 27.0628 22.1060 146.1061 | 90.9646 | 35.8331 39.1826 168.3946
INF
6.0882 5.0813 -1.5448 48.6999 2.5581 2.4996 -1.4182 15.5344
FDG
4.5047 5.4494 -37.1727 43.9121 3.4426 | 11.1450 -40.0866 109.0253
U
424188 | 22.4201 3.7498 90.1273 | 70.5386 | 18.3235 15.2267 9.0000

Source: Results from Stata 17.0 software

The descriptive statistics results are presented in Table 4. The results
indicate that EE, RD, GF, and GGDP are significantly higher in developed countries
compared to developing countries.

4.2.2. Bayesian regression results

Table 5 displays the Bayesian regression findings for both developing and developed
countries. The variable EE, representing public expenditure on education, exhibits a
positive influence on GDP in both groups. Specifically, the coefficients are 0.1904
for developing countries and 0.2944 for developed countries. The probability of the
EE variable positively impacting GDP is 70.30% for developing countries and
notably higher at 84.90% for developed countries (refer to Table 6). This suggests
that increased public spending on education, facilitating broader access to primary
education, serves as a cornerstone for raising awareness about environmental issues
in contemporary society. Furthermore, it lays the groundwork for fostering GG in
recent times. Moreover, individuals with higher levels of education can significantly
contribute to shaping policy decisions and championing sustainable practices.
Education empowers individuals with a deep understanding of environmental
policies, strategies for mitigating climate change, and the economic advantages of
GG. This knowledge enables them to actively participate in informed dialogues,
advocate for policy formulation, and drive the adoption of eco-friendly policies and
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initiatives. The findings of this study align closely with those of Zhang et al. (2021),
Mo et al. (2022), and Huang et al. (2022), reinforcing the importance of education
in promoting sustainable development and GG.

Under the influence of GF, the combined interaction of GF and education spending
continues to positively affect GG in both country groups. Notably, the probability of
this interaction fostering GG is significantly higher, standing at 90.10% for
developing countries and 95.75% for developed countries. This indicates that, under
the umbrella of GF, investments in education facilitate entrepreneurship programs
geared toward green and sustainable enterprises. Through fiscal avenues,
government spending on education targets universities, research institutions, and
specialized training initiatives, fostering expertise in green technology, sustainable
practices, and environmental sciences (Clugston and Calder, 1999). Furthermore,
developed countries typically boast well-established education systems with a
pronounced emphasis on research and innovation compared to developing nations,
as evidenced by the higher probability of education spending in developed countries
surpassing that in developing ones. Notably, nations like Germany are renowned for
their robust investment in higher education institutions, particularly universities,
focusing on areas such as renewable energy, environmental science, and sustainable
engineering. Similarly, Japan places significant value on education and research,
directing investments toward green technology, energy efficiency, and
environmental conservation initiatives. Kyoto University stands out as a leader in
sustainability-related research and innovation. Sweden's government prioritizes
education spending on universities and research institutions to advance research and
development in green technology and sustainable practices, with renowned
institutions like Lund University and Chalmers University of Technology leading
the charge in sustainable development research and education.

Table 5 also reveals that the variable RD exhibits a negative impact on GG in
developing countries, with probabilities of 76.74% and 75.36% in Equation (1) and
Equation (2), respectively. Conversely, in developed countries, the RD variable
positively influences GG, with probabilities reaching 81.33% and 79.40% in
Equation (1) and Equation (2), respectively. This disparity underscores the
contrasting nature of R&D spending between these country groups. Figure 2 depicts
that R&D expenditure during the study period remains relatively low, especially
when compared to developed countries, indicating that R&D investment alone may
not suffice to drive GG in these countries. Moreover, in developing nations, the lack
of research and development infrastructure hampers the execution of research
projects, impeding technology transfer and the practical application of research
findings. Additionally, developing countries often struggle to allocate adequate
financial and human resources for large-scale research endeavors, diminishing their
capacity to innovate and access new green technologies. Furthermore, effective
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research project development and management necessitate experience and
specialized managerial skills, posing further challenges for these countries.

In certain instances, developing countries may struggle with establishing robust
research management systems and fostering effective coordination among
ministries, agencies, and research institutions. However, under the auspices of GF,
the interaction between GF and R&D expenditure yields a positive impact on GG in
both country groups. This effect is observed with a probability of 80% in developing
countries and 100% in developed countries. Such findings suggest that green
financial instruments, including agricultural and renewable energy credits, as well as
green investments, mitigate barriers for businesses and research entities to undertake
R&D endeavors focused on sustainable solutions. By sharing risks and offering
financial assistance, GF channels incentivize governments to allocate more resources
to R&D initiatives in the green sector within developing countries. In developed
countries, where GF mechanisms are prevalent, R&D spending is catalyzed, driving
innovation and the continual enhancement of technologies aimed at mitigating
environmental pollution.

Germany is renowned for its Energiewende (energy transition) strategy, which
leverages both R&D spending and GF to propel GG. The government champions
R&D endeavors in renewable energy, energy storage, and smart grids through
institutions like the Fraunhofer Association. GF mechanisms such as feed-in tariffs
and subsidies have expedited the deployment of renewable energy systems and the
cultivation of sustainable industries, fostering job creation and economic progress.
Similarly, Japan has prioritized government R&D investments in hydrogen fuel
cells, energy-efficient technologies, and clean transportation, resulting in
technological breakthroughs. GF initiatives, including low-interest loans and green
bond issuance, have facilitated the uptake of renewable energy and energy-saving
measures, bolstering Japan's GG agenda. Meanwhile, the UK exhibits a steadfast
commitment to GG by intertwining R&D spending with GF. Government backing
for research entities like the Energy Systems Catapult and the Faraday Institute has
catalyzed innovations in battery technology and renewable energy. Furthermore, GF
initiatives such as the Green Investment Group and the GF Task Force bolster
sustainable infrastructure projects, encompassing renewable energy installations and
energy-efficient retrofits.

Table 5 Bayesian regression results

Variable The developing countries Developed countries
Equation 1 Equation 2 Equation 1 Equation 2
Mean MCSE Mean MCSE Mean MCSE Mean MCSE
-7.0084 -5.7126 0.9416 0.9751
C (3.1567) 0.0316 (3.1548) 0.0315 (1.6785) 0.0168 (1.7020) 0.0170
-0.0765 -0.0947 -0.1049 -0.1033
TGDP (0.1044) 0.0010 (0.1054) 0.0011 (0.0620) 0.0006 (0.0625) 0.0006
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-0.0164 -0.0375 -0.1229 -0.1239
UR (0.0357) 0.0004 (0.0373) 0.0004 (0.0184) 0.0002 (0.0187) 0.0002
0.0095 0.0024 0.0329 0.0352
OPE (0.0237) 0.0002 (0.0250) 0.0003 (0.0055) 0.0001 (0.0059) 0.0001
0.0017 0.0168 -0.4048 -0.3950
INF (0.1011) 0.0010 (0.1013) 0.0010 (0.0833) 0.0008 (0.0841) 0.0008
-0.3167 -0.2921 0.0009 0.0026
FDG (0.0996) 0.0010 (0.1008) 0.0010 (0.0173) 0.0002 (0.0177) 0.0002
0.0345 0.0364 -0.0098 -0.0089
v (0.0248) 0.0002 (0.0246) 0.0002 (0.0158) 0.0002 (0.0156) 0.0002
0.1904 0.3061 0.2944 0.2825
EE (0.3637) 0.0036 (0.4213) 0.0042 (0.2626) 0.0026 (0.2731) 0.0028
-0.8755 -1.9008 1.5454 1.5671
RD (0.3843) 0.0038 (0.6615) 0.0066 (0.2593) 0.0026 (0.4421) 0.0044
0.0023 0.0026
*,
EE*GF (0.0052) 0.0000 (0.0076) 0.0000
0.0522 0.0010
*
RD*GF (0.0268) 0.0000 (0.0252) 0.0000
Avg
acceptance 0.9270 0.9370 0.9254 0.9271
rate
Avg
efficiency 0.1966 0.2409 0.1797 0.2698
min
Re 1.0000 1.0000 1.0000 1.0000

Source: Results from Stata 17.0 software

Furthermore, Table 5 indicates that TGDP and UR exert a negative influence
on GG, whereas OPE positively impacts GG in both country groups. These findings
align with the conclusions drawn by Zhang et al. (2021). Moreover, INF and U
exhibit a positive association with GG in developing countries, while FDG positively
affects GG in developed countries. These outcomes are consistent with the findings
of previous studies by Zhang et al. (2021), Mo et al. (2022), and Saydaliev and Chin

(2022).
Table 6 Probability of impacts
Developing countries Developed countries
a 2) @ )
Variable Mean MCSE Mean MCSE Mean MCSE Mean MCSE
(Std. (Std. (Std. (Std.
Dev) Dev) Dev) Dev)
Prob(GGDP: 0.7685 0.004 0.8185 0.004 0.9559 0.002 0.9996 0.000
TGDP)<0 (0.421) (0.381) (0.205) (0.030)
Prob(GGDP: 0.6778 0.0046 0.8408 0.004 1.0000 0.000 1.0000 0.000
UR)<0 (0.4673) (0.366) (0.000) (0.000)
Prob(GGDP: 0.6530 0.005 0.7353 0.005 1.0000 0.000 1.0000 0.000
OPE)>0 (0.476) (0.491) (0.000) (0.000)
Prob(GGDP: 0.7334 0.005 0.666 0.005
INF)>0 (0.499) (0.491)
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Prob(GGDP: 1.0000 | 0.000 | 1.0000 | 0.000
INF)<0 (0.000) (0.000)
Prob(GGDP: 1.0000 0.000 | 1.0000 | 0.000

FDG) <0 (0.000) (0.000)

Prob(GGDP: 0.666 0.005 | 0559 | 0.005
FDG) >0 (0.499) (0.495)
Prob(GGDP:) | 0.999 0.000 0.991 0.000 | 0.8531 | 0002 | 0.7446 | 0.004
1U<0 (0.043) (0.063) (0.351) (0.431)
Prob(GGDP: 0.9973 0.000 | 09978 | 0000 | 07661 | 0.000 | 0.9906 | 0.001
IU) >0 (0.050) (0.046) (0.431) (0.369)
Prob(GGDP: 0.7030 0.004 | 0.7674 | 0004 | 08707 | 0.003 0.849 0.004
EE) >0 (0.457) (0.433) (0.333) (0.358)
Prob(GGDP: 0.7674 0.004 | 0.7536 | 0.004

RD) <0 (0.434) (0.393)

Prob(GGDP: 08133 | 0.003 0.794 0.003
RD) >0 (0.303) (0.311)
Prob(GGDP: 0.901 0.004 0.9575 | 0.005
EE_GF) >0 (0.393) (0.493)
Prob(GGDP: 0.8003 | 0.004 1.0000 | 0.000
RD_GF) >0 (0.397) (0.000)

Source: Results from Stata 17.0 software

The Bayesian approach employs the Metropolis-Hastings (MH) algorithm
to simulate the regression model 10,000 times, generating regression coefficients in
each iteration. Unlike the frequency method, which presents regression coefficients
directly, the Bayesian approach provides the average value (Mean) of the
coefficients in the regression results table. Additionally, it includes the standard error
of the regression coefficient (Std. Dev) and the Monte Carlo standard error. Table 5
indicates that the model's minor efficiency (Avg efficiency: min) is 0.1966,
surpassing the permissible level of greater than 0.01, while the average acceptance
rate (Avg acceptance rate) is 0.9254, meeting the required level of 0.1. Thus, the
model meets all criteria. The Monte Carlo Standard Error (MCSE) for each
parameter is minimal, suggesting reliable MCMC chain performance. According to
Flegal et al. (2008), the closer the MCSE is to 0, the more dependable the MCMC
chain. An MCSE value below 6.5% of the standard deviation value is acceptable,
with a value below 5% preferred. Given that Table 5's analysis shows all coefficients'
maximum Rc values are 1, it can be concluded that the Bayesian simulation
outcomes are stable.

5. Conclusions and policy implications

5.1 Conclusions

The study investigates the influence of FS on GG under the auspices of GF spanning
from 2005 to 2021 across 18 developing nations and 14 developed countries.
Employing Bayesian regression, the results indicate a positive impact of education
expenditure (EE) on GG with a probability exceeding 70% across both country
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groups. However, research and development (RD) spending negatively affects GG
in developing countries with a probability of 76.74%, whereas it positively impacts
GG in developed countries with a probability of 71.33%. Furthermore, when
considering the role of GF, the interaction between GF and fiscal spending (EE and
RD) demonstrates a positive influence on GG in both sets of countries, with
probabilities of 80.03% and 100% in developing and developed nations,
respectively.

5.2. Policy implications

For developed countries:

For developed countries, enhancing the integration of green education into the
curriculum is paramount. This involves incorporating environmental and
sustainability education across all educational levels to heighten students'
understanding of GG and environmental stewardship. Topics such as climate change,
renewable energy, and sustainable development should be emphasized to instill a
sense of environmental responsibility from an early age. Furthermore, developed
countries should bolster support for research and development (R&D) initiatives in
green technology and sustainable solutions. This entails increasing investments in
academic institutions, research centers, and innovation hubs dedicated to green
innovation. By fostering R&D endeavors, nations can drive technological
advancements and facilitate the growth of green industries.

For developing countries:

To reinforce environmental education, developing countries should prioritize
initiatives aimed at raising awareness about GG and sustainability. This
encompasses conducting awareness campaigns, organizing community workshops,
and implementing educational programs tailored to various segments of society.
Highlighting the correlation between environmental preservation and economic
advancement can garner public support for green initiatives. Moreover, developing
countries should enhance technical and vocational training programs focused on
cultivating green skills. These programs may center on areas such as ecotourism,
waste management, sustainable agriculture, and renewable energy. By providing
individuals with pertinent skills, nations can cultivate a workforce capable of
propelling GG and catering to the needs of burgeoning green industries.

Acknowledgments

The authors thank the anonymous reviewers and editor for their valuable contributions.
The authors acknowledge the support from the University of Finance and Marketing and
Lac Hong University, Viet Nam.

86 & sciendo Studia Universitatis “Vasile Goldis” Arad. Economics Series Vol 35 Issue 3/2025
ISSN: 1584-2339; (online) ISSN: 2285 — 3065
Web: publicatii.uvvg.ro/index.php/studiaeconomia. Pages 69-91



S sciendo STUDIA UNIVERSITATIS ECONOMICS SERIES SUES

“Vasile Goldis“ Western University of Arad

Dinh, L.Q., Oanh, T.T.K., Ha, N.T.H., (2025)
Enhancing Green Growth: Exploring the Influence of Fiscal Spending and Green Finance

Funding
This research received no specific grant from any funding agency in the public,
commercial, or not—for—profit sectors.

Author Contributions

Le Quoc Dinh: Performed the experiments; Contributed reagents, materials, analysis
tools, or data. Tran Thi Kim Oanh: Conceived and designed the experiments; Wrote the
paper. Nguyen Thi Hong Ha: Analyzed and interpreted the data and wrote the paper.

Disclosure Statement
The authors have not any competing financial, professional, or personal interests from
other parties.

References

1. Abdallah, A.-H., (2016), Agricultural credit and technical efficiency in Ghana: Is there a
nexus?, Agricultural Finance Review, 76(2), 309-324. https://doi.org/10.1108/AFR-01-
2016-0002.

2. Akinsola, G. D., Awosusi, A. A., Kirikkaleli, D., Umarbeyli, S., Adeshola, 1., Adebayo,
T. S., (2022), Ecological footprint, public-private partnership investment in energy, and
financial development in Brazil: A gradual shift causality approach, Environmental Science
and Pollution Research, 29(7), 10077-10090. https://doi.org/10.1007/s11356-021-15791-5.
3. Binh, N. T., Oanh, T. T. K., Dinh, L. Q., Ha, N. T. H., (2024), Nonlinear impact of
financial inclusion on tax revenue: Evidence from the Monte-Carlo simulation algorithm
under the Bayesian approach, Journal of Economic Studies. https://doi.org/10.1108/JES-01-
2024-0010.

4. Carlisle, L., Montenegro de Wit, M., DeLonge, M. S, Iles, A., Calo, A., Getz, C., Ory,
J., Munden-Dixon, K., Galt, R., Melone, B., (2019), Transitioning to sustainable requires
agriculture growing and sustaining an ecologically skilled workforce, Frontiers in
Sustainable Food Systems, 3, 96. https://doi.org/10.3389/fsufs.2019.00096.

5. Carrere, C., De Melo, J., (2012), Fiscal spending and economic growth: Some stylized
facts, World Development, 40(9), 1750-1761.
https://doi.org/10.1016/j.worlddev.2012.04.011.

6. Chugunov, I., Makohon, V., (2019), Fiscal strategy as an instrument of economic growth,
Baltic Journal of Economic Studies, 5(3), 213-217. https://doi.org/10.30525/2256-
0742/2019-5-3-213-217.

7. Chugunov, 1., Pasichnyi, M., Koroviy, V., Kaneva, T., Nikitishin, A., (2021), Fiscal and
monetary policy of economic development, European Journal of Sustainable Development,
10(1), 42-42. https://doi.org/10.14207/ejsd.2021.v10n1p42.

8. Clugston, R. M., Calder, W., (1999), Critical dimensions of sustainability in higher
education, Sustainability and University Life, 5(1), 31-46.

9. Cosma, I. G., David, K. G., Antonescu, D., Dumiter, F. C., Jimon, S. A., (2020), The
correlation between CO2 emissions and GDP in a sustainable development framework using

& sciendo Studia Universitatis “Yasile Goldis” Arad. Economics Series Vol 35 Issue 3/2025 87
ISSN: 1584-2339; (online) ISSN: 2285 — 3065
Web: publicatii.uvvg.ro/index.php/studiaeconomia. Pages 69-91



% sciendo STUDIA UNIVERSITATIS ECONOMICS SERIES SUES

“Vasile Goldis“ Western University of Arad

Dinh, L.Q., Oanh, T.T.K., Ha, N.T.H., (2025)
Enhancing Green Growth: Exploring the Influence of Fiscal Spending and Green Finance

KUZNETS environment curve, Studia Universitatis ,,Vasile Goldis” Arad—Economics
Series, 30(4), 1-23. https://doi.org/10.2478/sues-2020-0022.

10. Dumiter, F., Brezeanu, P., Radu, C., Turcas, F., (2015), Modelling Central Bank
Independence and Inflation: Deus Ex Machina?, Studia Universitatis ,,Vasile Goldis” Arad—
Economics Series, 25(4), 56-69. https://doi.org/10.2478/sues-2024-0015.

11. David, D., Venkatachalam, A., (2018), A comparative study on the role of public-private
partnerships and green investment banks in boosting low-carbon investments, ADBI
Working Papers.

12. Desalegn, G., Tangl, A., (2022), Enhancing green finance for inclusive green growth: A
systematic approach. Sustainability, 14(12), 7416. https://doi.org/10.3390/sul4127416.
13.Dinh, L. Q., Oanh, T. T. K., Ha, N. T. H., (2024), Financial stability and sustainable
development: Perspectives from fiscal and monetary policy, International Journal of Finance
& Economics, 1-18. https://doi.org/10.1002/ijfe.2981.

14.Dinh, L. Q., (2024), The relationship between digital financial inclusion, gender
inequality, and economic growth: Dynamics from financial development, Journal of Business
and Socio-economic Development, 4(4), 370-388. https://doi.org/10.1108/JBSED-12-2023-
0101.

15. Djellal, F., Gallouj, F., (2012), Social Innovation and Service Innovation. In Franz, H.
W., Hochgerner, J., & Howaldt, J. (Eds.), Challenge Social Innovation (pp. 119-137).
Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-32879-4 8.

16. Dmuchowski, P., Dmuchowski, W., Baczewska-Dabrowska, A. H., Gworek, B., (2021),
Green economy — growth and maintenance of the conditions of green growth at the level of
state  local  authorities, Journal of Cleaner Production, 301, 126975.
https://doi.org/10.1016/j.jclepro.2021.126975.

17.Fomba, B. K., Talla, D. N. D. F., Ningaye, P., (2023), Institutional Quality and Education
Quality in Developing Countries: Effects and Transmission Channels, Journal of the
Knowledge Economy, 14(1), 86—115. https://doi.org/10.1007/s13132-021-00869-9.

18.Fu, W., Irfan, M., (2022), Does green financing develop a cleaner environment for
environmental sustainability: Empirical insights from ASEAN economics, Frontiers in
Psychology, 3171. https://doi.org/10.3389/fpsyg.2022.904768.

19. Guo, C.-Q., Wang, X., Cao, D.-D., Hou, Y.-G., (2022), The Impact of Green Finance on
Carbon Emission--Analysis Based on Mediation Effect and Spatial Effect, Frontiers in
Environmental Science, 10, 844988. https://doi.org/10.3389/fenvs.2022.844988.

20. Guo, M., Nowakowska-Grunt, J., Gorbanyov, V., Egorova, M., (2020), Green technology
and sustainable development: Assessment and green growth frameworks, Sustainability,
12(16), 6571. https://doi.org/10.3390/sul2166571.

21.Halkos, G. E., Paizanos, E. A., (2016), Environmental macroeconomics: Economic
growth, fiscal spending and environmental quality, International Review of Environmental
and Resource Economics, 9(3-4), 321-362. http://dx.doi.org/10.1561/101.00000079.

22. Helliwell, J. F., Layard, R., Sachs, J. D., (2012), World happiness report. LSE Research
Online Documents on Economics.

23.Hua, Y., Xie, R, Su, Y., (2018), Fiscal spending and air pollution in Chinese cities:
Identifying composition and technique effects, China Economic Review, 47, 156-169.
https://doi.org/10.1016/j.chieco.2017.09.007.

88 & sciendo Studia Universitatis “Vasile Goldis” Arad. Economics Series Vol 35 Issue 3/2025
ISSN: 1584-2339; (online) ISSN: 2285 — 3065
Web: publicatii.uvvg.ro/index.php/studiaeconomia. Pages 69-91



S sciendo STUDIA UNIVERSITATIS ECONOMICS SERIES SUES

“Vasile Goldis“ Western University of Arad

Dinh, L.Q., Oanh, T.T.K., Ha, N.T.H., (2025)
Enhancing Green Growth: Exploring the Influence of Fiscal Spending and Green Finance

24. Huang, X., Huang, X., Chen, M., Sohail, S., (2022), Fiscal spending and green economic
growth: Fresh evidence from highly polluted Asian economies, Economic Research-
Ekonomska Istrazivanja, 35(1), 5502-5513.
https://doi.org/10.1080/1331677X.2022.2029714.

25.Flegal, J. M., Haran, M., Jones, G. L., (2008), Markov chain Monte Carlo: Can we trust
the third significant figure?, Statistical Science, 250-260.

26.Jiang, L., Wang, H., Tong, A., Hu, Z., Duan, H., Zhang, X., Wang, Y., (2020), The
Measurement of Green Finance Development Index and Its Poverty Reduction Effect:
Dynamic Panel Analysis Based on Improved Entropy Method, Discrete Dynamics in Nature
and Society, 2020, 8851684. https://doi.org/10.1155/2020/8851684.

27.Levy, R., (2020), Digital module 11: Bayesian psychometric modelling, Educational
Measurement: Issues and Practice, 39(1), 94-95. https://ncme.elevate.commpartners.com.
28.Lin, B., Zhu, J., (2019), Fiscal spending and green economic growth: Evidence from
China, Energy Economics, 83, 264-271. https://doi.org/10.1016/j.eneco0.2019.07.010.
29.Liu, N, Liu, C., Xia, Y., Ren, Y., Liang, J., (2020), Examining the coordination between
green finance and green economy aiming for sustainable development: A case study of China,
Sustainability, 12(9), 3717. https://doi.org/10.3390/sul12093717.

30. Lopez, R., Galinato, G. I., Islam, A., (2011), Fiscal spending and the environment: Theory
and empirics, Journal of Environmental Economics and Management, 62(2), 180-198.
https://doi.org/10.1016/j.jeem.2011.03.001.

31.Lv, K., Yu, S., Fu, D., Wang, J., Wang, C., Pan, J., (2022), The impact of financial
development and green finance on regional energy intensity: New evidence from 30 Chinese
provinces, Sustainability, 14(15), 9207. https://doi.org/10.3390/sul4159207.

32.Mo, Y., Sun, D., Zhang, Y., (2023), Green finance assists agricultural sustainable
development: Evidence from China, Sustainability, 15(3), 2056.
https://doi.org/10.3390/su15032056.

33.Mo, Y., Ullah, S., Ozturk, 1., (2022), Green investment and its influence on green growth
in highly polluted Asian economies: Do financial markets and institutions matter?, Economic
Research-Ekonomska Istrazivanja, 36(2), 11-1.
https://doi.org/10.1080/1331677X.2022.2140302.

34. Nahman, A., Mahumani, B. K., De Lange, W. J., (2016), Beyond GDP: Towards a green
economy index, Development Southern Africa, 33(2), 215-233.
https://doi.org/10.1080/0376835X.2015.1120649.

35.0zili, P., (2022), Green finance research around the world: A review of literature,
International Journal of Green Economics, 16. https://doi.org/10.1504/IJGE.2022.10048432.
36. Ozturk, 1., Majeed, M. T., Khan, S., (2021), Decoupling and decomposition analysis of
environmental impact from economic growth: A comparative analysis of Pakistan, India, and
China, Environmental and Ecological Statistics, 32(8), 1-28.
https://doi.org/10.1177/1420326X23115958.

37.0anh, T. T. K., (2023), Sustainable development: Driving force from the relationship
between financial inclusion, green finance, and green growth, Sustainable Development, 1-
19. https://doi.org/10.1002/sd.2808.

38.0anh, T. T. K., Van, L. T. T., Dinh, L. Q., (2023), Relationship between financial
inclusion, monetary policy, and financial stability: An analysis in high financial development

& sciendo Studia Universitatis “Yasile Goldis” Arad. Economics Series Vol 35 Issue 3/2025 89
ISSN: 1584-2339; (online) ISSN: 2285 — 3065
Web: publicatii.uvvg.ro/index.php/studiaeconomia. Pages 69-91



% sciendo STUDIA UNIVERSITATIS ECONOMICS SERIES SUES

“Vasile Goldis“ Western University of Arad

Dinh, L.Q., Oanh, T.T.K., Ha, N.T.H., (2025)
Enhancing Green Growth: Exploring the Influence of Fiscal Spending and Green Finance

and low financial development countries, Heliyon, 9(6), ¢16647-¢16647.
https://doi.org/10.1016/j.heliyon.2023.e16647.

39.0anh, T. T. K., Dinh, L. Q., (2024), Digital financial inclusion, financial stability, and
sustainable development: Evidence from a quantile-on-quantile regression and wavelet
coherence, Sustainable Development, 1-15. https://doi.org/10.1002/sd.3021.

40.Oanh, T. T. K., Dinh, L. Q., (2023), The relationship between gold prices, stock market
index, and exchange rates in Vietnam: A study in the context of the COVID-19 pandemic
and the Russia-Ukraine political conflict, Journal of Economics and Development, 308(2),
81-91. https://doi.org/10.33301/JED.VI.980.

41.Rahman, S., Moral, I. H., Hassan, M., Hossain, G. S., Perveen, R., (2022), A systematic
review of green finance in the banking industry: Perspectives from a developing country,
Green Finance, 4(3), 347-363. https://doi.org/10.3934/GF.2022017.

42.Riaz, T., Selama, A. 1., Nor, N. M., Hassan, A. F. S., (2024), Meaningful review of
existing trends, expansion, and future directions of green bond research: A bibliometric
approach, Studia Universitatis ,,Vasile Goldis” Arad—Economics Series, 34(1), 1-36.
https://doi.org/10.2478/sues-2024-0001.

43. Saydaliev, H. B., Chin, L., (2022), Role of green financing and financial inclusion to
develop the cleaner environment for macroeconomic stability: Inter-temporal analysis of
ASEAN economies, Economic Change and Restructuring, 56, 3839-3859.
https://doi.org/10.1007/s10644-022-09419-y.

44. Scholtens, B., (2009), Corporate social responsibility in the international banking
industry, Journal of Business Ethics, 86(2), 159-175. https://doi.org/10.1007/s10551-008-
9841-x.

45.Sloman, J., Wride, A., Garratt, D., (2006), Economics. Harlow, Essex: Pearson
Education.

46. Sohail, M. T., Ullah, S., Majeed, M. T., (2022), Effect of policy uncertainty on green
growth in high-polluting economies, Journal of Cleaner Production, 380, 135043.
https://doi.org/10.1016/j.jclepro.2022.135043.

47. Stjepanovic, S., Tomic, D., Skare, M., (2022), A new database on Green GDP; 1970-
2019: A framework for assessing the green economy, Oeconomia Copernicana, 13(4), 949-
975. https://doi.org/10.24136/0¢.2022.027.

48. Stjepanovi¢, S., Tomi¢, D., Skare, M., (2019), Green GDP: An analysis for developing
and developed countries.

49. Tang, D., Zhong, H., Zhang, J., Dai, Y., Boamah, V., (2022), The effect of green finance
on the ecological and environmental quality of the Yangtze River Economic Belt,
International Journal of Environmental Research and Public Health, 19(19), 12492.
https://doi.org/10.3390/ijerph191912492.

50. Ullah, S., Ozturk, 1., Sohail, S., (2021), The asymmetric effects of fiscal and monetary
policy instruments on Pakistan's environmental pollution, Environmental Science and
Pollution Research, 28, 7450-7461. https://doi.org/10.1007/s11356-020-11093-4.

51. UNDP, (1990), Concept and measurement of human development. Human Development
Report 1990.

90 & sciendo Studia Universitatis “Vasile Goldis” Arad. Economics Series Vol 35 Issue 3/2025
ISSN: 1584-2339; (online) ISSN: 2285 — 3065
Web: publicatii.uvvg.ro/index.php/studiaeconomia. Pages 69-91



s sciendo STUDIA UNIVERSITATIS ECONOMICS SERIES SUES

“Vasile Goldis“ Western University of Arad

Dinh, L.Q., Oanh, T.T.K., Ha, N.T.H., (2025)
Enhancing Green Growth: Exploring the Influence of Fiscal Spending and Green Finance

52.Wang, Y.-L., (2021), Research on the relationship between green energy use, carbon
emissions, and economic growth in Henan province, Frontiers in Energy Research, 9,
701551. https://doi.org/10.3389/fenrg.2021.701551.

53.Wei, L., Lin, B., Zheng, Z., Wu, W., Zhou, Y., (2023), Does fiscal expenditure promote
green technological innovation in China? Evidence from Chinese cities, Environmental
Impact Assessment Review, 98, 106945. https://doi.org/10.1016/j.eiar.2022.106945.
54.Zhang, D., Mohsin, M., Rasheed, A. K., Chang, Y., Taghizadeh-Hesary, F., (2021),
Public spending and green economic growth in BRI region: Mediating role of green finance,
Energy Policy, 153, 112256. https://doi.org/10.1016/j.enpol.2021.112256.

Studia Universitatis “Vasile Goldis” Arad. Economics Series Vol 35 Issue 3/2025 91
ISSN: 1584-2339; (online) ISSN: 2285 — 3065
Web: publicatii.uvvg.ro/index.php/studiaeconomia. Pages 69-91

$ sciendo



