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ABSTRACT ARTICLE HISTORY
Sustainable energy (SE) transition and environmental quality have Received 7 December 2022
become a predominant part of integral policy worldwide. Besides, Accepted 30 March 2023
economic development policies at global level are being reformu-
lated to make sure that energy supplies are reliable and have the
tendency to protect environment. Although, economies are partic-
ipating in activities which can help to fulfill overarching goals but
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developing economies specifically face challenges due to high inflation: industrialization;
dependency on coal consumption. The article, thereby, intends to sustainable energy
explore the role of green financial innovation, eco-financing, car- transition

bon taxes, and economic openness on the SE transition in

Vietnam. The study also checks the role of inflation and industrial- ~ JEL CODES

Q01; Q56; H23; O16;

ization on the SE transition as control variables. The article also 013, P18

used Dynamic Auto-regressive Distributed Lags (DARDL) to test
the connection among the variables. The outcome indicated that
green financial innovation, eco-financing, carbon taxes, economic
openness, inflation, and industrialization have a positive and sig-
nificant linkage with the SE transition in Vietnam. These outcomes
provide guidelines to policymakers in establishing new policies
regarding SE transition.

1. Introduction

Numerous problems, including population increase, sustainability, economic progress,
and the loss of natural resources as a result of globalization, plague the modern
world. Environmental deterioration is the most important. One of the reasons is that
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it has an impact on many things, including health problems, the loss of natural
resources, and global warming (Bai et al., 2022; Tan et al., 2022). The best tool for
controlling the negative effects of environmental deterioration is energy transition.
The two main problems the world is facing are keeping global warming to 1.5°C and
fostering socioeconomic development. These two problems shouldn’t be seen as com-
peting and should be tackled jointly. Particularly today, when everyone is looking for-
ward to the Covid pandemic recovery efforts, Switching to clean and renewable
energy sources is the best answer. In the energy transition, assumptions are made
regarding energy independence, cost, reliability, and efficiency. It also encompasses
aspirations for social inclusivity, economic expansion, and environmental sustainabil-
ity, particularly in developing countries. These countries will be crucial since the bulk
of the world’s potential for renewable energy currently lies in developing countries
(Ainou et al., 2023; Murshed, 2021; QOstergaard et al., 2021). Electricity and RE expan-
sions and technological enhancement are the essential factors of energy transition. It
shows that energy transition will never be outdated when environmental, social and
governance issues are prioritized by investors (Chien, 2022a; Murshed, 2021). This
transformation is occurring as more businesses and investors want greater assurance
and clarity when assessing long-term climate threats and possibilities. Technological
advancements and a social desire for sustainability make the switch from non RE
sources to RE sources possible. Through various de-carbonization techniques, the
energy transition, which is fueled by structural, long-term modifications to energy
supply, demand, and pricing, also aims to reduce greenhouse gas emissions related to
energy use (Chien et al., 2022¢; Davidson, 2019).

With an approximate population of 100 million, Vietnam is a vibrant rising econ-
omy. Prior to Covid-19, the country used to have 6%-7% annual GDP growth, which
led to a sharp increase in energy demand and greenhouse gas emissions. Moreover,
Vietnam is counted among those economies that envisions a considerable amount of
coal fired electricity generation in order to inject growth in its economy on the basis
of energy intensive production (Chien et al., 2022a; Tang et al., 2016). At global level,
Vietnam is ranked 5™ when it comes to planned additional coal capacity. Moreover,
with the estimated installed magnitude of approximately 49 giga watt by the year
2030, it is projected that coal capacity will be fourfold when compares with 2015
level. It is also argued that if all the plants would run till their expected lifetime,
GHG emissions will become a challenge for Vietnam and might cause resistance for
country to meet the goal of energy reduction targets that was committed by country
under Paris Agreement. Besides beneficial for energy production, coal appears to be
favorable for economic activities due its significant spill over on infrastructure and
other institutions. However, the existing coal-based plants are already jeopardizing
country’s environment and public health (Chien, 2022b; Thitinan & Chankoson
Thanaporn, 2022). In addition, country’s coal fired generation has also started relying
on imports since 2015. Thereby, If this will not be addressed timely, increased energy
consumption will cause serious power shortages given the projections for consistently
strong economic development until the year 2030 (Chien et al., 2022b; Kurniawan
et al., 2022). While prioritizing ongoing growth, job creation, energy security, and a
better national balance of payments, the Vietnamese government may take advantage
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of the chance to address climate change on a global scale. Power companies have a
great potential to maintain grid stability and cost concerns by carefully and methodic-
ally using emerging technology. When compared to the business-as-usual scenario
stated in Vietnam’ (Minh Thong et al., 2021; Sriyakul et al., 2022), the ideal scenario
provided below reduces carbon emissions by 59% by 2030. This is accomplished by
gradually investing in more power generation sources, such as offshore wind, solar,
and liquefied natural gas (LNG) generation, and limiting the addition of coal capacity
to the assets already under consideration, supported by new energy efficiency pro-
grams and battery energy storage, and by maximizing existing hydropower (Duong &
Hai Thi Thanh, 2022; Nguyen et al., 2021a). Investors and financiers in green energy
will concentrate on Vietnam. This is mainly because there are so many different
green energy alternatives, including purchasing solar energy. For Vietnam, a renew-
ables-driven approach might open up a number of doors. This entails a 10% reduc-
tion in overall energy expenditures, a 1.1 giga-tonnes reduction in greenhouse gas
emissions, and a 0.6 mega-ton reduction in particle emissions. Energy imports would
also be reduced by 60% by 2030 (Nguyen et al., 2022; Yousaf et al., 2021). Investment
in Vietnam for energy transition is given in Figure 1.

By assessing gap in existing body of knowledge, the study addresses various issues
such as 1) the globe is seeing rapid technological change as a result of globalization.
Energy availability is intimately related to complete technological progress. The con-
temporary era’s growing requirements have likewise increased energy consumption.
The globe now prefers renewable energy because rising demand causes traditional
energy production to rise, which has an adverse impact on the environment, although
it is researched but due to scarcity it demands further exploration. 2) Cantarero
(2020) investigated whether the is any nexus between energy transition i.e., renewable
energy, energy democracy, and sustainable development, however, the present investi-
gation will also work on energy transition along with eco-innovation, carbon taxes,
inflation, industrialization, green financing innovation in Vietnam with advanced
data, 3) the model consists of sustainable energy transition, sustainable energy tech-
nologies, government governance, environmental taxes, industrialization, inflation
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Figure 1. Energy transition investment in Vietnam. Source: Global Climate scope.
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and population growth particularly in E7 countries is not tested before in recent
time, 4) Saheb et al. (2018) investigated the energy transition and sustainable develop-
ment goals, however the present study assesses energy transition with carbon taxes,
eco-financing, green financing innovation with fresh sample set, 5) Wang and Wang
(2020) checked whether there any association between energy transition and eco-
nomic development, whereas the present study evaluates energy transition from green
financing and innovation perspective in Vietnam with fresh data set, 6) Bazilian et al.
(2020) explored energy transition and geopolitics, while the current study look into
energy transition from green investment and innovation perspective, 7) Huang et al.
(2018) worked on the energy transition and governance only while the study scruti-
nizes energy transition with carbon taxes, inflation recent times with fresh data sam-
ple. Hence, several contributions are being made by study. Firstly, the study
specifically highlights the significance of energy transition by providing evidence from
Vietnam. Secondly, with the provided evidence, professional can have a chance to
revise their policies with the view to ensure energy transition. Thirdly, with the evi-
dence, it also provides support to future scholars to explore new setbacks of renew-
able energy and sustainable energy transition.

2. Literature review

Conventional modes of energy resources disturbed the environmental patterns of
globe, hence, it evoked communities to prioritize their goals through the alternative
measures (Bointner et al., 2016; Kamarudin et al., 2021). The over-exploitation of
these scarce resources caused by the monotonic dependence on non-renewable energy
combustion has seriously jeopardized the phenomenon of global energy security. In
order to support the energy transition, the world is expressing much interest in green
energy financing. Lan et al. (2022) and Ramzan et al. (2023) both investigated that
either green innovation supports energy transition or not in a sample of UK. From
the analysis, it was exposed that green innovation significantly supports the energy
transition process. Similarly, Yu et al. (2022) also investigated the green innovation
plays any role in achieving the energy transition. The investigation was carried out in
E7 countries. The gathered sample data revealed a significant connection of green
innovation with energy transition. Further, policymakers in the E7 nations should
abandon fossil fuels since anticipated increases in power production won’t be enough
to significantly cut emissions. It is quite essential to bring major changes in order to
comply with environmental rules, promote technical innovation, embrace green and
sustainable technology, and usage of clean energy sources. Moreover, Liu et al.
(2022b) and Zhang et al. (2022) investigated the association between green finance,
energy and the environment. The investigation was carried out in 49 countries. The
data from 12 years from 2012 to 2019 was collected as a sample. The gathered sample
was analyzed through SE models. From results, it was obvious that innovation can
dramatically increase the RE usage and lower CO2 emissions and lessen the effects of
climate change. Moreover, climate change can successfully be reduced using green
funding. Sustainable development is primarily driven by the need to hasten the
growth of green financing. An increase in green funding will have a more favorable
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effect on the use of renewable energy. Innovation has a more detrimental effect on
CO, emissions and a lesser effect on climate change when green financing is develop-
ing rapidly (Liu et al., 2022a).

Countries are working hard to create a sustainable environment in the next deca-
des, especially by 2050, in an effort to avert further ecological degradation (Koval
et al, 2022; Liu et al, 2022b). This challenging objective sparked international
cooperation and led to the most recent climate summit, COP26, which offers a road-
map for attaining environmental sustainability. In this context, Dinh et al. (2022)
conducted an investigation to check whether eco-financing will be helpful in the
energy transition. The investigation was carried out in SEAN countries. The data
from 20 years from 2000 to 2020 was collected as a sample. The gathered sample was
analyzed with the help of the ARDL approach. The results of the investigation
revealed that eco-finance adversely affects CO2 emissions but benefits the energy
transition, which can help ASEAN countries uphold COP26 resolutions. Based on the
findings, officials in the selected economies are urged to push the financial sector to
adopt eco-financing practices in order to achieve sustainability in a longer run. In
order to achieve green growth, innovation is crucial (Lin et al., 2022; Park & Jeong,
2013). While it is generally agreed that significant environmental concerns would be
extremely challenging and expensive to handle without innovation, innovation itself
is typically hindered by limited access to eco-financing and is intrinsically hazardous,
necessitating a long-term vision. Although the urgency and necessity of advancing
green innovation are well acknowledged, both the quality and amount of finance in
this sector are woefully inadequate, with funding disparities widening in many
nations (Khan et al., 2022; Moslehpour et al., 2022c). Similarly, Mahadwartha (2016)
conducted an investigation to evaluate whether eco-financing supports the planet
through the betterment of the environment. The investigation was carried out in In
Indonesia (Bali). The results of the investigation revealed that eco-financing signifi-
cantly influences the world in terms of the betterment of the environment.

There are numerous factors which support the energy transition in any country.
One of the prominent factors is economic openness. The countries that follow the
economic openness concept usually support the energy transition in a better way
(Zhao et al., 2021, 2022). Murshed (2018a), scrutinized whether economic openness
through trade openness affects the energy transition. The investigation was carried
out in South Asian Economies. Investigation revealed that an increase in trade open-
ness encourages the RE usage, enhances the efficiency of primary energy usage, and
provides access to clean cooking fuel technology. The data also pointed to the out-
comes that trade openness measures were ineffectual in reducing the relative use of
non-RE, which marginalized the chances for the total energy transition in these
economies. Additionally, Afonso et al. (2021) investigated whether economic open-
ness through trade openness along with energy efficiency has any effect on the energy
transition. The investigation was carried out in countries of organization for eco-
nomic cooperation. The investigation used the data of 1971 to 2016 as sample. The
results of the investigation revealed that energy security and energy consumption’s
carbon intensity are impeding the transition to a low-carbon economy. The energy
transition is being constrained by the carbon intensity of energy use while being
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driven by energy efficiency and trade openness. By using fewer fossil fuels, energy
efficiency measures are required to hasten the energy transition. Moreover, Murshed
(2018b), investigated whether economic openness through trade openness facilitates
the energy transition. The investigation was carried out in 38 countries including
Asia, Sahar Africa, Latin America and South Africa. The investigation used data from
15years like from 2000 to 2014 as a sample. The results of the investigation revealed
that trade openness generally does not benefit the economy’s usage of renewable
energy, but it does improve energy use efficiency. Additionally, the FDI influx is help-
ful in achieving most of the energy sustainability goals outlined under the UN 2030
Sustainable Development Agenda. Additionally, remittances have a contradictory
impact on the overall shift to renewable energy. Further, while the influx of remittan-
ces raises the usage of renewable energy, it concurrently lowers its proportion of
overall energy consumption. Similarly, Murshed (2020) also worked on the relation-
ship between energy transition and economic openness through trade openness. The
investigation was carried out in Asian countries. The results of the investigation pro-
posed that trade in ICT directly raises renewable energy consumption, raises renew-
able energy shares, lowers energy usage intensity, and lowers emissions. Additionally,
ICT commerce indirectly reduces carbon emissions by increasing RE usage and
strengthening energy efficiency (Moslehpour et al., 2022b; Van Hoa et al.,, 2022).
Governments all around the globe collect their revenue from different resources to
cover their expenses. The imposition of taxes is the most frequent way that nations
generate money. Taxes exist in a variety of ways, including income tax, sales tax, and
environmental tax. Environmental taxes are described as levied on natural resources
like water and electricity. The tax imposed on EC and EP is the most typical type of
environmental tax. The government retains these taxes as the main factor when
developing any project or policy involving natural resources. The rationale is that any
insignificant change in these taxes will directly affect the project’s success or failure.
Similar is the energy transition. Environmental taxes affect the country’s energy
transition (Moslehpour et al., 2022a; Nguyen et al, 2021b). In this context, Freire-
Gonzalez and Puig-Ventosa (2019) investigated whether environmental taxes i.e., car-
bon taxes have any association with the energy transition. The investigation was
carried out in Spain. Findings exposed that the energy transition process of the coun-
try is strongly affected by any sort of fluctuation in the environment i.e., carbon
taxes. Therefore, there is a direct association between environmental i.e., carbon taxes
and the energy transition. Additionally, Breetz et al. (2018) also investigated the
energy transition from a political perspective. Governments over the globe ensure
their natural resources’ best usage with the view to safeguarding them but also to
safeguarding the environment. The results of the investigation proposed that the
imposition of taxes in the government’s policies and political decisions of the govern-
ments affects the environmental taxes which further affect the energy transition pro-
cess of the country. Similarly, Bashir et al. (2021) also investigated carbon taxes and
energy relation in OECD countries. The results of the investigation proposed that the
efforts for a sustainable environment can be succeeded by reducing energy usage as
well as from energy transition. Additionally, Bashir et al. (2022) investigated whether
environmental i.e., carbon taxes affect the energy transition. The investigation was
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carried out by OECD. The data from 29 OECD countries was collected as a sample.
The data belongs to tenure from 1196 to 2018. Investigation showed that environ-
mental rules in OECD economies restrict the RE usage. It means efforts should be
made on environmental plans and turn into practice to promote harmony (Sadiq
et al., 2022b).

The shift from traditional energy resources helped the planet in numerous ways,
including the development of low-carbon habitats that can restrict global warming
effect. The use of renewable energy, in the opinion of policymakers, increases eco-
nomic and social reasons by supporting job creation and improving economic growth
in addition to contributing to a future low-carbon environment (Phuoc et al., 2022;
Quynh et al.,, 2022). Deka and Dube (2021) investigated whether the exchange rate
and renewable energy have nexus with inflation. The investigation was carried out in
Mexico. The gathered data was analyzed by employing the ARDL approach. The
results of the investigation proposed that in long run there is a bidirectional relation-
ship between inflation and exchange rate. Moreover, the usage of renewable energy
particularly in Mexico affects inflation; while inflation has no effect on renewable
energy. The investigation also recommended that renewable energy should be pre-
ferred particularly in Mexico. Furthermore, it will also lead to betterment in environ-
mental degradation in terms of reduction in carbon emission. Similarly, Talha et al.
(2021) also investigated energy and inflation within a single framework and scruti-
nized the effect in Malaysian context. Analysis revealed that the factors like oil prices,
energy consumption along with economic growth positively affect the inflation rate.
The findings will also be helpful for the government in order to mitigate inflation
with essential deals with oil prices.

The planet is growing quickly with the passage of time. Numerous factors, includ-
ing population increase and globalization, have contributed to this world’s expansion.
The world’s demands for food, shelter, utility appliances, and clothes increase as a
result of this expansion. The supply and demand for requirements become unbal-
anced as a result (Rahman et al, 2020; Sadiq et al, 2022d). In addition, the quick
development of technology led to an increase in demand for goods created in the
modern period. In order to fulfil the need, the nations also develop their production
capacity in order to meet the rising demands and to boost their income.
Industrialization grew, requiring more energy. This result in an increase in energy
production from traditional sources which in turn results in environmental degrad-
ation (Hanlin et al., 2021; Sadiq et al, 2022a, 2022c). The world is switching to
renewable energy vide energy transition with the view to balance environmental deg-
radation. In this context, Hanlin et al. (2021) examined the link between industrial-
ization and environmental contamination. Africa was the location of the study. The
findings of a careful analysis of the data showed that the expansion of industrializa-
tion led to environmental deterioration. Therefore, it is advised that Africa convert to
renewable energy. The availability of an inexpensive, trustworthy energy source deter-
mines a nation’s ability to grow and develop sustainably. Energy demand rises as a
result of increasing energy use brought on by economic expansion. While boosting
the global economy, on the one hand, the rising industrialization of the world is also
having an impact on the environment. More energy is needed because of
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industrialization, and this additional energy is produced through conventional resour-
ces, which harms the environment. Thus, Fernandes (2020) examined the link
between industrialization, economic expansion, and energy usage. The study was car-
ried out throughout six Asian countries. With the aid of ARDL and other models,
the data set of energy consumption in the chosen countries from 1971 to 2018 was
gathered and tested. The findings showed that industrialization increases energy use
and carbon emissions. The environment is further impacted by this. The energy tran-
sition to renewable energy was strongly recommended for the selected countries.

3. Research methods

The article investigates the role of green financial innovation, eco-financing, carbon
taxes, economic openness, inflation, and industrialization on the SE transition in
Vietnam. The study used the OECD database and (WDI) database and chose 1991 to
2020 study time period. The researchers have established the study equation given
below:

SET, = oo+ PB,GFI, + B,ECF,+ PBsCRTj + B,ECO, + BsINF, + BIND; + e,
(1)

where
SET = Sustainable Energy Transition

t = Time Period

GFI = Green Financial Innovation

ECF = Eco-financing

CRT = Carbon Taxes

ECO = Economic Openness

INF = Inflation

IND = Industrialization

From Table 1, it can be seen that the study has taken the SE transition as the
dependent construct. The study also used four predictors such as green financial
innovation, eco-financing, carbon taxes and economic openness. Besides, industrial-
ization and inflation was also considered a part of study as a control variable.

The study checks all the variables’ details via descriptive statistics. Correlation
matrix was also employed in the study in order to check the strong and weak relation
among variables. Along with it, investigation was also made regarding constructs

Table 1. Variables with measurements.

S# Variables Measurement Sources
01 Sustainable Energy Transition RE output (% of total output) WDI

02 Green Financial Innovation Eco-innovation index OECD

03 Eco-financing Green investment (% of GDP) Bloomberg
04 Carbon Taxes The ratio of environmental taxes to total taxes WDI

05 Economic Openness (Imports 4 exports) / GDP WDI

06 Inflation Inflation, consumer prices (annual %) WDI

07 Industrialization Industry value added (% of GDP) WDI

Source: Author’s estimation.
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stationarity in order to apply appropriate model with the help of unit roots tests such
as the augmented Dickey-Fuller (ADF) test and Phillips—Perron (PP) test (see Eq. (1))

dY,) =0+ Bt+ YY,; + d(Y,(-1))+ & (2)

Moreover, the researchers have also investigated the co-integration in the model,
which is also necessary to apply the appropriate model with the help of Westerlund and
Edgerton (2008) approach. Thus, the equations of the approach are mentioned below:

LM, (i) = T¢; (ti/6) 3)

LMr<i) = (Pi/SE((bi) (4)

In Egs. (3) and (4), the estimate beside standagd error is represented by ¢;, while
long-run measured variance is represented by r i. In addition, in Egs. (3) and (4),
the scalar polynomial with L lag length is represented by ¢i (L) = 1 — X (piij,
and the factor loading parameters vector is represented by p;.

In addition, the article checks the connection among the variable with the help of
the ARDL approach. The basic condition to apply the ARDL approach is that some
variables must be stationary at I(0), and other variables must be stationary at I(1)
(Zaidi & Saidi, 2018). The basic function of the ARDL approach is that it covers the
effects of heteroscedasticity and autocorrelation (Nazir et al, 2018). The ARDL
approach equation is mentioned below:

ASET; =09+ Y SIASETiy + » 8,AGFI_;+ Y 8;AECF,
+ ) 84ACRT,; + » 85ACEO, | + Y 8AINF, | + » 8;AIND;
+ @, SET:—1y + ©,GFl;_, + @3ECF,_; + ¢©,CRT;_;
+ @5CEO;—1 + @¢INF;_1 + @,IND;_; + €,
(5)

Finally, the current paper also investigates the nexus between the constructs with
the help of the DARDL model. Jordan and Philips (2018) have established this
approach. This approach covers all the issues and shortcoming that exists in the
ARDL approach. In addition, the study employed 5000 simulations for parameters
vector by applying the multivariate normal distributions for the dynamic ARDL simu-
lations model. The equation for the DARDL approach is mentioned below:

ASET, =g+ > SIASET,y + Y 8AGFI,+ Y 8;AGFI,+ » 8,AECF,
+ ) 8sAECF, 1+ Y 8ACRT + » 8ACRT, ,+ Y _8;ACEO,
+ ) 89ACEO, 1 + » _ 810AINF, + Y 811 AINF,_y + Y 81,AIND;
+3 813AIND,; + €
(6)
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4, Findings results

The study checks all the variables’ details with the help of descriptive statistics. The
output indicated that the study used 30 observations. In addition, the output also
exposed that the SET mean value was 46.035 percent, the GFI average value was
81.542, the ECF mean value was 5.620 percent, and the CRT average value was
34.971 percent. Moreover, the output also exposed that the ECO average value
was 23.447, while INF mean value was 5.991 percent and IND average value was
23.652 percent. These outputs are given in Table 2.

The outcome of Table 3 indicated that green financial innovation, eco-financing,
carbon taxes, economic openness, inflation, and industrialization have a positive and
significant linkage with the SE transition in Vietnam.

Additionally, the article also investigates the stationarity of the constructs to apply
the appropriate model with the help of unit roots tests such as the ADF test and PP
test. The output indicated that the SET, GFI, ECF, INF, and IND are stationary at a
level, while CRT and CEO are stationary at the first difference. These outcomes
revealed that the ARDL model is appropriate. These outputs are given in Table 4.

Table 2. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max

SET 30 46.035 17.358 19.945 75.220
GFI 30 81.542 52.339 5.547 168.784
ECF 30 5.620 2.222 3.390 11.939
CRT 30 34,971 0.640 33.902 36.024
ECO 30 23.447 0.848 22.092 24.843
INF 30 5.991 4.879 —1.710 23.115
IND 30 23.652 0.300 23.091 24.142

Source: Author’s estimation.

Table 3. Correlations.

Variables SET GFI ECF CRT ECO INF IND
SET 1.000

GFI 0.826 1.000

ECF 0.381 —0.299 1.000

CRT 0.912 0.976 —0.341 1.000

ECO 0.913 0.976 —0.336 1.000 1.000

INF 0.125 —0.010 0.265 0.031 0.031 1.000

IND 0.901 0.963 —0.306 0.993 0.993 0.031 1.000

Source: Author’s estimation.

Table 4. Unit root test.

ADF PP

Series Level First difference Level First difference
SET —3.657%%* - —3.6227F%* -

GFI —3.807%** - —3.784%** -

ECF —2.854%** - —4,029F%* -

CRT - —5.902%** - —4 442%F*
CEO - —5.552%%* - —5.307%%*
INF —3.782%%* - —4.332%%* -

IND —3.938%** - —4.144%%* -
***1%.

Source: Author’s estimation.



ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA 1

Table 5. Co-integration test.

No Shift Mean Shift Regime Shift
Model Test Stat p-value Test Stat p-value Test Stat p-value
LMt —5.003 .00 —5.094 .00 —5.392 .00
LMo —3.302 .00 —5.488 .00 —5.584 .00

Source: Author’s estimation.

Table 6. Dynamic ARDL model.

Variable Coefficient t-Statistic Prob.
ECT —3.629%** —5.562 0.000
GFl,_, 4.774%%* 3.902 0.000
GFI 1.902°* 2.227 0.022
ECF;_4 3.055%* 1.927 0.032
ECF 4,003*%* 4.909 0.000
CRT;_4 3.292%%* 3.902 0.000
CRT 4.320%%* 3.763 0.001
CEO;_4 3.987** 2.976 0.018
CEO 2.291%* 4323 0.000
INF;_4 1.322%%* 5.432 0.000
INF 2.711%* 4.463 0.000
IND;_4 3.778%** 3.728 0.002
IND 3.672%* 4.372 0.000
Cons 3.673%* 4332 0.000

**%19%, **5% and *10%.
R square = 62.293; Stimulation = 5000.
Source: Author’s estimation.

Moreover, the researchers have also investigated the co-integration in the model,
which is also necessary to apply the appropriate model via Westerlund and Edgerton
(2008) approach. The output of Table 5 indicates that the p-values and t-statistics are
fulfilling the criteria by meeting the benchmark values. This means co-integration
exists and ARDL model can be applied.

The article also used the DARDL to test the connection among the variables. The
outcome of Table 6 indicated that green financial innovation, eco-financing, carbon
taxes, economic openness, inflation, and industrialization are linked with SE transi-
tion in a positively manner as p-values are less than 5%.

5. Discussions

Green financial innovation has a positive association with SET as per study findings.
Consistent with prior findings, the study is in line with Su et al. (2021), which high-
lights that when the firms are concerned about the public well-being and, therefore,
show worries about the environmental influences of their economic processes and
their outcomes. These firms are motivated to commit financial transactions for green
innovation in their work. The financial efforts for reducing the environmental
impacts of the business most often result in a transition to sustainable energy.
Similarly, Awan et al. (2019) claimed that responsible and socially committed firms
never hesitate to put financial resources into eco-friendly innovation practices like
changes in technologies or processes. This green financial innovation raises the need
for sustainable energy and facilitates energy transition. Song et al. (2019) also high-
lights that if firms adopt green financial innovation, they tend to utilize renewable
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energy for performing different processes. Hence, there is a highly sustainable energy
transition.

Eco-finance has a positive association with SET. Mona et al. (2020) also produced
similar results and posited that banks or other financial institutions provide finance
in the form of investment or short & long-term loans with the condition that these
investments or loans should be used to provide capital for eco-friendly practices.
When technologies or processes are changed and formed into ones that require
renewable energy, the sustainable energy transition comes into existence. Similarly,
He et al. (2019) stated that when business organizations interact with the representa-
tives of financial institutions in order to have the funds for ecologically friendly oper-
ations, they have the ability to turn to renewable energy. So, there is the transition to
sustainable energy. Nawaz et al. (2021) also claimed that the increasing issuance of
eco-finance starts technological innovation adoption where renewable energy is used.

Carbon taxes also connect with SET positively, hence, supported by prior evidence.
For example, Bashir et al. (2022) proclaimed that the economy where carbon taxes
are imposed regulates the economic practices as they cannot damage the environment
with toxic CO2 emissions. These taxes force the economic entities to use sustainable
like wind power, biomass, solar power, hydroelectricity, etc. Similarly, Lu et al. (2020)
emphasized that carbon taxes are useful to promote sustainable energy transition.
Karmaker et al. (2021) also claimed that many of the economic practices for the util-
ization of fossil fuels or nuclear reactions to gain energy cause CO2 emissions. The
legal authorities concerned with environmental quality levies carbon taxes in order to
control these practices and their environmental repercussions. Consequently, firms
make efforts to avoid carbon activities by employing SET. Thereby, the authorities
encourage sustainable energy transition.

The results showed that economic openness has a positive association with sustain-
able energy transition. These results are also in line with Murshed (2020), which
highlights that economic openness allows the acquisition of technologies, tools, and
instruments. This helps to enhance sustainable energy output and use it in place of
fossil fuels to keep business practices. These results are supported by Zeren and
Akkus (2020), which proclaims that economic openness is a considerable source of
revenue for the government. The better financial position is the result of the acquisi-
tion of foreign exchange, and government can spend on subsidies for carbon-free
energy. Hence, there is a transition to sustainable energy. Similarly, Qamruzzaman
and Jianguo (2020) stated that trade openness is a source of meeting between people
of two regions and creates environmental awareness. The people have higher environ-
mental awareness and transit from nonrenewable energy to sustainable energy.

According to findings, inflation has a positive association with sustainable energy
transition, hence, show consistency with several studies. Sadiq et al. (2022a) such as
revealed that the occurrence of inflation moves the prices of different goods and serv-
ices upward. As the prices increase in the market, firms have the ability to raise more
profits. With the assurance of higher future profits, the firms can make initiatives for
eco-innovation and move towards sustainable energy to run the business. Podbregar
et al. (2020) also debated about inflation and sustainable energy transition. This study
posits that the increasing inflation improves businesses™ ability to transition to utilize
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sustainable energy. Hidayatno et al. (2019) also claims that inflation proves to be a
booster of economic development and, thereby, it encourages sustainable energy
transition.

According to results industrialization promotes sustainable energy transition.
Various studies support the results. For example, Alves et al. (2021) claim that the
increasing industrial activities, which mostly include the use of machines and plants,
increase the economic requirement for energy. The availability of natural fossil fuels
is going to be reduced for energy purposes as fossil fuels are limited and unable to
meet the increasing demands. In this situation, the use of alternative sources of
energy increases. This leads to a sustainable energy transition. Svobodova et al. (2021)
also stated that when the fossil fuels supply is getting lower and becoming expensive,
alternative sustainable energy sources are required. So, people pay attention to renew-
able energy consumption instead of fossil fuels. Similarly, Usman et al. (2022), which
proclaims that industrialization boosts technological advancements, human capital
improvement, and economic innovation. Hence, sustainable energy is possible.

6. Implications

The major focus of the study is on the role of green financial innovation, eco-finance,
carbon taxes, economic openness, inflation, and industrialization in the sustainable
energy transition. Unlike the prior literature, the authors give more detail and throw
a look at the role of green financial innovation, eco-finance, carbon taxes, economic
openness, inflation, and industrialization in sustainable energy transition simultan-
eously. The study employs an extended period and checks the impacts of green finan-
cial innovation, eco-finance, carbon taxes, economic openness, inflation, and
industrialization on sustainable energy transition for Vietnam.

The study also has many empirical implications in Vietnam country, an emerging
economy. This study provides ways how to progress on sustainable energy transition
in the country. This study makes it clear to policymakers that green financial innov-
ation must be encouraged in organizations in order to enhance sustainable energy
transition in a place of fossil fuel consumption. The study guides that the attention of
financial institutions must be turned towards the issuance of eco-finance widely in
the country to ensure sustainable energy transition. It is suggested that government
must use carbon taxes implementation as a tool to promote SET. The study also
guides that the economy must grow through trade openness and, thereby, eases the
sustainable energy transition. The article provides guidelines to policymakers in estab-
lishing new policies regarding SE transition using green financial innovation, eco-
financing, carbon taxes, and economic openness. Moreover, economic and financial
policymakers, along with organizations, must benefit from inflation and encour-
age SET.

7. Conclusion

The study aimed to examine the impacts of green financial innovation, eco-finance,
carbon taxes, economic openness, inflation, and industrialization on sustainable



14 V. T. LAM ET AL.

energy transition. The statistics of Vietnam’s economy show a positive link between
green financial innovation, eco-finance, carbon taxes, economic openness, inflation,
industrialization, and sustainable energy transition. The study implies that if busi-
nesses implement green financial innovation, they are more likely to use renewable
energy for a variety of activities. As a result, there is a high shift to sustainable
energy. The results showed that the increasing issuance of eco-finance starts with
technological advancements and the adoption of energy-efficient technologies (includ-
ing processes). It results in a sustainable energy transition. The results also indicated
that carbon taxes are useful for promoting sustainable energy transition by discourag-
ing carbon-emitting practices. Likewise, the growth in economic openness helps
acquire resources and promote capital formation, which all ultimately promote sus-
tainable energy technologies. The results revealed that economic growth and financial
development are demonstrated to be boosted by inflation, which promotes the transi-
tion to SE sources. The paper also evaluated that technological progress, the develop-
ment of human capital, and economic innovation are all boosted by industrialization.
As a result, there is a sustainable energy transition.

8. Limitations

Still, several limitations are found in the current research. These limitations are likely
to be removed in further works. A limited number of factors, including green finan-
cial innovation, eco-finance, carbon taxes, economic openness, inflation, and industri-
alization, are analyzed to evaluate sustainable energy transition. The authors leave
many other significant factors which have a greater influence on sustainable energy
transition. In the future, further literature on sustainable energy transition must be
comprehensive with more factors analysis. Vietnam is a lower-middle-income devel-
oping economy which can provide an insufficient context for the analysis of the
nexus between green financial innovation, eco-finance, carbon taxes, economic open-
ness, inflation, industrialization, and sustainable energy transition. So, the academics
must employ data from developing, and developed countries mix to check the rela-
tionship between green financial innovation, eco-finance, carbon taxes, economic
openness, inflation, industrialization, and sustainable energy transition.
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