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Abstract
The research intends to investigate the green financing trends movement with renewable energy dependence of G-20 econo-
mies. The data envelopment analysis (DEA) technique explains research results and illustrates current topicality. The Wald 
econometric method is utilized for robustness analysis, and a comparative picture of public support is provided. The research 
demonstrated that green financing metrics are significantly affected by public support during the COVID-19 crisis. Due to the 
volatility of COVID-19, public assistance funding plays an uneven role in green finance. G-20 member nations financed 17% 
of total green financing using public funds, which contributed 4% to GDP and achieved 16% of annual energy dependence 
improvement due to COVID-19 and 24% additional production from renewable energy resources. The results of this research 
demand maximal support by using positions in the government, ministries in charge of energy efficiency, and departments for 
energy efficiency improvement. Several possible policy interventions are discussed in this paper that may increase renewable 
energy efficiency via several alternative approaches, including on-bill financing, direct efficiency grant, guaranteed energy 
efficiency contracts, and credit lines for energy efficiency. If recommended policies are implemented successfully, they are 
expected to reduce the crisis’ impact and elevate funding for energy efficiency.

Keywords  Green financing · Energy dependence · Energy efficiency · COVID-19 crises · G-20 economies · DEA

Introduction

The rise in global temperatures and changes in energy supply 
provide significant problems for monetary and funds growth 
(Bücher et al. 2015). As a result of environmental and cli-
matic peculiarities (mischief to affiliation’s assets, organi-
zation, and supply chains) and the advances made for the 
transition to a low-carbon sector, there are both physical and 
progressing threats (Liu et al. 2022). Petroleum products will 
create a dreadful situation for countries if there is a relation-
ship between natural change and ozone-depleting chemical 
emissions. An unnatural rise of 2 °C or less by 2100 is a goal 
that can only be met by placing our economy on a reduced 
path. New challenges must be taken up to move toward a 
low-carbon future, including a liberal and feasible decrease 

in GHG emissions via more visible energy conservation, 
overall energy capacity, and the enhancement of financial 
power supplies. The final option is the focus of this research. 
As the driving force behind human progress, energy serves 
as the basis for monetary and social growth that is both rea-
sonable and commendable. As the world’s second-largest 
industry and a vital collecting force, G-20 countries’ rapid 
and enormous growth has resulted in a significant need for 
energy, triggering a constantly rising number of challenges.

Energy transformation may be reduced by progressing 
to a point where the force is no longer harmful to the envi-
ronment. A 10% increase in innocuous electricity usage 
to the ecology will reduce surges by 1.6%. All else being 
equal, the supportable force has been behind the levels 
needed to accomplish the Paris Treaty’s stated goals. Even 
though wind and solar energy are now regarded as legitimate 
sources of energy, they are characterized by high capital 
costs and confront an enormous theoretical opportunity that 
is predicted to surpass US$3 trillion continuously over the 
next decade. This effort opening is evident in the Global 
South, where 58% of all radiation originates (Ajayi 2009). 
Due to their poor institutional context, lack of matured 
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investment business areas, political and monetary uncer-
tainty, devaluation, and inadequate organization and norms, 
non-modern nations typically need local and fresh capital 
(Zhang et al. 2022; Hall et al. 2016). MDBs may play an 
essential role in bridging this hypothesis gap. MDBs are 
non-profit organizations that fund initiatives that cannot get 
complete finance from the commercial sector (Yemelyanov 
et al. 2020). They combine international organizations, such 
as the World Bank (WB), and local institutions, such as the 
African Development Bank (ADB), into a single entity. 
MDBs have a two-pronged role in advancing the transition to 
a more sustainable energy system (Wustenhagen and Teppo 
2006). In any event, they can put resources into real-world 
force programs. It is also possible to preserve a point where 
the private industry may enter the fight (Li et al. 2020).

G-20 countries’ dependence on various energy sources 
was the subject of the following questions: What is the G-20 
countries’ primary energy source? How has G-20 countries’ 
dependence on different energy sources varied throughout 
time? Are there specific sectors that are more susceptible to 
power than others? Which energy reforms in G-20 countries 
will be most important in the next phase? G-20 countries’ 
genuine dependence on different energy sources may be seen 
and handled by answering the following questions. However, 
it can also help explain which sectors are more susceptible to 
various energy sources so that the public authority can more 
effectively progress the transformation of the changing shape 
(Dubash and Florini 2011). It is found recommended the 
double-dealing of native peat assets to reduce the country’s 
dependence on imported coal, arguing that these assets were 
almost endless in comparison to the 4 billion tonnes of coal 
that the country imports.

Furthermore, he argued that the high transportation costs 
were a significant impediment to their wider usage, and he 
proposed that the State Railways reduce the freight prices for 
peat by half. Person’s initiative was successful in decreasing 
peat cargo rates, but this did not increase domestic peat pro-
duction or reduce coal imports. Despite the tensions, Swed-
ish coal imports continued to grow until the mid-twentieth 
century. From then on, vast oil imports immediately replaced 
them and then uranium. Swedish energy imports peaked in 
the 1970s, accounting for 75% of its total energy supply 
(Holdren 2006). Energy imports now account for more than 
60% of our entire supply. The Damocles blade has loomed 
over Sweden for over a century, and the thread carrying the 
sword almost exploded during the two global crises.

The G-20 policymakers, business people, and government 
officials have adopted various methods to cope with energy 
import restrictions. For the most part, they have adopted two 
approaches. There are some ways in which they have tried to 
mitigate the vulnerability of energy imports, like increasing 
imports as far as countries and types of sources, creating 
trusting relationships with exporters or aiding out various 

shippers, etc. They have also worked to reduce their depend-
ence on imported energy sources, including hydropower, 
bioenergy, and peat, by developing and growing domestic 
energy sources and increasing energy production. Sweden is 
an exciting country to study regarding energy reliance since 
it imports most of its energy, even though it has abundant 
resources like wood, peat, and uranium. As a result, Sweden 
has pursued an international policy based on nonpartisanship 
and has succeeded in both universal battles. What impact has 
this worldwide policy had when it comes to energy imports? 
Since it relied so heavily on energy throughout the wars, how 
did Sweden adjust to the situation? As a follow-up question, 
how has the long-term perception of energy dependency 
evolved? There are six phases in the article’s structure, each 
focusing on a different aspect of energy imports.

This paper’s layout is based on the following: There is 
considerable energy dependence, the establishment of an 
information source, and data management in the “Review of 
literature” section; the “Methodology” section provides data 
collection and handling; the “Results and discussion” section 
explains the results and discussion, while the “Results and 
discussion” section concludes the study results.

Review of literature

Literary nexus between constructs

We apply the same benchmark to the GDP’s energy con-
tent (Reboredo 2015). A critical step in determining GDP’s 
overall energy effect involves calculating the energy used in 
imports while subtracting the energy used in exports. Most 
of these economies’ manufacturing has been relocated to 
G-20 countries, making it an important location for expand-
ing assembly globally (Wüstenhagen and Menichetti 2012). 
The energy element of the exchange balance is becoming 
more critical in international financial cooperation (Kim 
and Park 2016). Also applicable to the electrical industry, 
as with this approach. Although it may not be possible to 
decarbonize a country’s energy supply completely, its GDP 
and electrical mix might be lowered by importing a large 
amount of force. One can only estimate a country’s carbon 
footprint by looking at the carbon content of the force it cre-
ates. There are some things to consider while evaluating an 
energy plan. There seems to be a strong correlation between 
a country’s decline in fossil fuel byproducts from a bygone 
era and its current sustainable power level (Bointner et al. 
2016). Thermal power may potentially improve the environ-
ment and save the world. If irregular REs are created, would 
there be a greater need for electrical interconnections? Is the 
rise in power imports linked to the increased use of renew-
able energy? That suggests that reducing carbon dioxide 
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emissions in power plants to achieve energy independence 
is inherently irrational (Kong and Gallagher 2017).

Despite the EU’s shared goals, each region has its 
energy infrastructure (Taylor et al. 2008). Decarburiza-
tion plans in certain nations do not include the use of 
atomic force. Europe is a battleground for both propo-
nents of “dark” change and opponents. The first option 
acknowledges that we cannot meet our electrical needs 
without atomic or gas power. In contrast, the final option 
concedes that we can meet our needs with sustainable 
electricity (Ahmad et  al. 2019). European countries 
have other priorities regarding reducing CO2 emissions 
(Haselip et  al. 2014). The controller has two options 
for reducing GHG emissions: the cost of carbon credits 
and the availability of discharge incentives. An outflow 
exchange scheme or a carbon tax may be used to man-
age the cost of carbon (Schwerhoff and Sy 2017). Both 
of these cycles are present throughout Europe. Assess 
the arrangement’s soundness in light of the desired spe-
cialized and societal outcomes (Kissock and Eger 2008). 
According to the Paris Climate Agreement, global rising 
temperatures are expected to be limited to 2 °C or less 
by this century. World civilization must achieve carbon 
neutrality by 2050 to comply with the Paris Agreement 
On climate change. By 2050, it is hoped to have reduced 
GHG emissions by more than half. In the decade of the 
1990s, we need a broad range of programmers at all levels 
and in all sectors. Towards 2030, the EU’s energy policy 
will call for a 40% reduction in CO2 emissions and an 
increase in renewable energy to 32% of total energy con-
sumption. Recognizing the findings of Popescu, (2015), 
we must remember that the research did not just look 
at pollutants that occur within the nation; we must also 
include emissions that are present in imported goods (Li 
et al. 2021). 

They applied the same concept to the amount of energy 
in GDP (Iqbal et al. 2021). This requires calculating the 
economic impact of energy consumption on the GDP, 
which can be accomplished by considering all the energy 
used in imports while subtracting all the energy consumed 
in exports. China has emerged as a critical site for manufac-
turing growth in the developed world. Significant economies 
have moved a substantial part of their industrial base to the 
country in recent decades (Tu et al. 2021). It is becoming 
more important to consider the calorific value of trade bal-
ances when considering global economic interconnected-
ness. This approach may also be used in the electrical sector, 
as shown by this example. It is possible that a country that 
imports a large quantity of electricity would have the impres-
sion that it is reducing both the amount of energy in its GDP 
and the amount of carbon in its electrical mix, even if the 
power is not decarbonized. We apply the same benchmark to 
the GDP’s energy content (Iqbal and Bilal 2021). A critical 

step in determining GDP’s overall energy effect involves 
calculating the energy used in imports while subtracting the 
energy used in exports. Most of these economies’ manufac-
turing has been relocated to G-20 countries, making it an 
important location for expanding assembly globally (Wirth 
et al. 2003). The energy element of the exchange balance is 
becoming more critical in international financial cooperation 
(Bhattacharya et al. 2016). Also applicable to the electrical 
industry, as with this approach.

Although it may not be possible to completely decarbon-
ize a country’s energy supply, its GDP and electrical mix 
might be lowered by importing a large amount of force. One 
can only estimate a country’s carbon footprint by looking 
at the carbon content of the force it creates (Ottinger and 
Bowie 2016). There are several things to consider while 
evaluating an energy plan. There seems to be a strong cor-
relation between a country’s decline in fossil fuel by-prod-
ucts from a bygone era and its current level of sustainable 
power (Corrocher and Cappa 2020). Thermal management 
may potentially improve the environment and save the world. 
If irregular REs are created, would there be a greater need 
for electrical interconnections? Is the rise in power imports 
linked to the increased use of renewable energy? That sug-
gests that reducing carbon dioxide emissions in power plants 
to achieve energy independence is inherently irrational. 
Despite the EU’s shared goals, each region has its energy 
infrastructure (Fagiani et al. 2013). Decarburization plans 
in certain nations do not include the use of atomic force. 
Europe is a battleground for both proponents of “dark” 
change and opponents. The first option acknowledges that 
we cannot meet our electrical needs without atomic or gas 
power. In contrast, the final option admits we can meet our 
needs with sustainable electricity (Zhang et al. 2022). Dif-
ferent countries in Europe have other priorities regarding 
reducing CO2 emissions. The controller has two options for 
reducing GHG emissions: the cost of carbon credits and the 
availability of discharge incentives. An outflow exchanging 
scheme or a carbon tax may be used to manage the cost of 
carbon (ETS). Both of these cycles are present throughout 
Europe. Assess the arrangement’s soundness for the desired 
specialized and societal outcomes. Furthermore, even though 
the final destinations have been broadly conceded, there is 
a dispute about the path to achieving these objectives (Yang 
et al. 2022). We aim to reduce the carbon content of GDP, 
improve energy efficiency, better regulate force utilization, 
and advance environmentally friendly power sources, among 
other things (Wang et al. 2022). It is common for EU points 
to be traded off since EU conditions compete.

Theoretical framework

Measurement of energy security is most closely linked to 
energy dependency. There has been a clear shift in energy 
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market interest, and energy security has become more urgent 
due to the financial crisis. With coal as its primary energy 
source, G-20 countries have a high degree of independ-
ence and minimal dependency on new sources that have 
not exceeded 10%. On the other hand, oil is very depend-
ent on unproven business sectors, and its dependence on 
unproven sources reached 67.59% in 2016, posing a real 
threat to global energy supplies. A rise in imports of dan-
gerous gas has been seen recently, and the degree of new 
dependency increased to 34.25% percent in 2016, making 
energy security concerns more pressing. However, the level 
of energy security depends not only on the natural market 
of energy but also on energy use efficiency and technologi-
cal progress. The biological climate primarily reflects the 
ecological collapse’s need for energy. There has been a rapid 
rise in the economy and society, but the environmental dif-
ficulties brought on by large-scale development and energy 
have decreased. Since 2006, G-20 countries have had a car-
bon dioxide level of 9232.6 million tonnes, or 27.6% of the 
global total, according to the “2017 G-20 countries Green-
house Gas Bulletin” issued by the G-20 countries Mete-
orological Administration. This figure is greater than the 
worldwide average of 1.3% for the same time. It is becoming 
increasingly difficult to ignore the dangers of polluted rain 
and murky water caused by the widespread use of fossil fuels 
like coal (Sun et al. 2022). Ecological insurance is becoming 
more and more critical due to this threat to public health. 
There is no denying that the natural climate and energy are 
intimately intertwined. We must first address the challenges 
of global warming, corrosive downpours, and dimness by 
modifying the energy structure. According to the belief that 
“clean lakes and beautiful mountains are rare resources,” 
the “green turn of events” street is being polished all over 
G-20 countries (Chang et al. 2023). Thus, climate change 
was projected to affect energy dependency in three ways: 
occupants’ attention to ecological assurance, contaminant 
outflows, and public administration.

Even though the EU has common objectives, each mem-
ber state has its energy policy. Nuclear power is included in 
certain countries’ decarburization programs, while atomic 
energy is not included in others. Supporters of a “gray” 
transition and supporters of a “green” change are at odds 
throughout most of Europe (Zhao et al. 2022). The former 
thinks we will be unable to meet our electrical requirements 
unless we use nuclear or natural gas. At the same time, the 
latter believes that renewable energy will be sufficient to 
meet our needs. The various methods for reducing CO2 
emissions are not given similar weight in every European 
nation, which is a problem (Sun et al. 2022).

Regarding lowering greenhouse gas emissions, the price 
of carbon and emission permits are two alternatives for the 
regulator. The carbon price may be regulated by a carbon 
tax or an emission trading system, for example, ETS. Both 

of these processes are taking place in Europe. Therefore, 
evaluating the policy coherence concerning technological 
and social objectives is critical (Ahmad et al. 2022). While 
there is widespread agreement on the goals that must be 
achieved, there is substantial disagreement on the route 
taken to achieve those goals (Liu et al. 2022). Instead, we 
have reached a consensus on basic concepts and measurable 
goals, such as lowering the carbon content of GDP, increas-
ing energy efficiency, better controlling electricity use, and 
encouraging renewable energy sources (Zhang et al. 2022). 
Because member states of the European Union compete with 
one another, EU objectives are often a balance between pres-
idential ambitions (Zheng et al. 2022).

On November 30, 2016, it was announced that the 
Clean Energy for All Europeans Plan, known as the Janu-
ary Bundle, would be unveiled. It is aimed at two goals: 
increasing the use of renewable energy sources and inte-
grating Europe’s energy markets. There is a significant 
rise in electrical connections. Studies have shown that 
increasing the use of renewable energy in power produc-
tion reduces CO2 emissions in Europe (Bilal et al. 2022), 
the United States (Zhang et al. 2022), and everywhere else 
(see Fig. 1). It has also helped decrease CO2 emissions in 
Europe via nuclear power. In Europe, there are two dis-
tinct groups of countries: those that believe that renew-
able energy can reduce emissions, increase security, and 
benefits business and those who say that renewable energy 
is not yet capable of replacing fossil fuels. Research has 
investigated how a hybrid nuclear-renewable mix could 
impact carbon emissions in the USA, the European Union, 
and a panel of G-20 nations, among other places. Studies 
have also been conducted in which renewable and nonre-
newable energy sources have been compared across all 
G-20 countries. It is tough to do further research (Sarkar 
and Singh 2010). A study published in 2020 found that 
nuclear power has a negligible impact on CO2 emissions, 
whereas renewable energy significantly affects CO2 emis-
sions (Anser et al. 2021).

Challenges of the energy sector of G‑20 
in the COVID‑19 crises

Due to the ongoing difficulty in boosting output, the power 
sector emphasizes improving its balance sheet and working 
capital. Helen Currie, the senior economist of ConocoPhil-
lips, made this point at a recent AICPA Oil and Gas Confer-
ence session. Companies engaged in oil exploration in the 
USA face increasing capital expenses as investors ponder 
whether or not to participate in the market. According to 
Ms. O'Connell, acquiring capital “will continue to be greater 
than pre-COVID for high yield and investment-grade enter-
prises.” Since the coronavirus pandemic began earlier this 
year, oil and gas firms have faced difficulties. Energy firms’ 

RETRACTED A
RTIC

LE



63815Environmental Science and Pollution Research (2023) 30:63811–63824	

1 3

stock prices plummeted in the spring as demand collapsed 
and several cities and states were locked down. In August, 
ExxonMobil, a longtime blue chip firm, was removed from 
the Dow Jones Industrial Average, leaving Chevron as the 
sole surviving energy company in the index. Modern spend-
ing habits have changed, affecting demand projections made 
9 months ago. Many people are still working from home, 
plane traveling has already been cut significantly, e-com-
merce sales have increased, and worldwide freight transpor-
tation has decreased dramatically, Currie remarked during an 
online discussion on November 18. Other disease outbreak 
issues have somewhat reduced the overall fall in energy 
consumption. More individuals are now driving themselves 
rather than depending on public transit to go to and from 
work, school, and other activities. There has been a rise in 
the number of kilometers traveled by delivery vehicles as 
more and more consumers purchase online. Since March, 
using single-use plastic containers for food has increased, 
benefiting the petrochemical sector. Due to decreased global 
demand, US oil producers remain prominent at a reduced 
scale. According to the forecaster, demand is increasing, but 
it is still below what Currie had predicted. Specific oil pro-
jects may likely be postponed shortly.

In October, the oil giant said it had accepted the Paris-
aligned climate risk framework and aimed to achieve net-
zero operating emissions by 2050. Since the Paris Agree-
ment aims to restrict global temperature rise to less than 
2 °C, ConocoPhillips stated it will concentrate on “more 
aggressive greenhouse gas emissions intensity objectives 
and actions.” By 2030, the corporation has set a new aim of 
reducing emissions by 35 to 45% from the previous 5 to 15 
percentage points. Since 2015, the corporation has reduced 

its methane intensity by 66%. Producers and customers 
worldwide will benefit from technological advancements, 
according to Currie. According to her, the best interests 
of investors must come first when switching to alternative 
energy sources. British Petroleum, the country’s largest oil 
firm, has devised a comprehensive energy strategy to reduce 
pollution and enhance reliance on renewable energy sources 
like wind and solar panels. As recently as August, the busi-
ness aimed to cut oil and gas output by 40% by 2030, invest 
more in shorter wavelengths, and increase its sustainable 
production capacity. Oil giant BP paid Equinor $1.1 billion 
this year for shares in two wind energy facilities in the USA.

Methodology

Data collection and context

The articles include G-20 economic data about energy 
efficiency and energy dependence indicators. The data 
is acquired from the databases of almost every country’s 
world bank, OECD, and energy distribution offices for mac-
roeconomic and ESF data. The research looks at 7 years’ 
annual data for every bank’s aspect to see how they com-
pared between 2008 and 2019. By equivalence, we mean 
that every country had a Refinitiv-produced ESF report of 
last year in question, that, at minimum, one ESF element was 
assessed for a specified diameter, and that Refinitiv provided 
an overall ranking for each of those dimensions as part of 
that assessment. A foundation is the cumulative total of mul-
tiple closely related qualities, while different components 
constitute every ESF pillar.

Fig. 1   Energy dependence matrix of G-20 economies
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Regarding comparison, we mean the capacity to compare 
measurement ratings across time and inside a single unit. The 
goal was to increase the inter-variance while maintaining high 
levels of data reliability. Therefore, both goals were pursued 
concurrently. Since the data period ended, the ABN-AMRO 
Bank Berhad and Asia Bank were left out.

Study measurement designs

Suppose j equals 1,., n; each country L is an energy input, 
whereas L is a non-energy input (per capita CO2, energy con-
sumption, and work). The aim is to optimize output by utiliz-
ing as little input as possible in a production process. In the 
whole production process, renewable energy (coal, gas, and 
oil) as an energy input generates undesired production.

We should thus predict energy use or encourage con-
servation to enhance atmospheric efficiency and decrease 
leakage. However, traditional probability distributions do 
not allow reducing contaminants. There are many ways to 
address this issue, including using unpleasant incentives 
for results, unwanted outcomes as input (labor, energy 
consumption), and turning undesirable effects into good, 
categorized goods. This study often generates unwanted 
production via fossil fuels, which may be a significant 
obstacle to ecological sustainability. Thus, the quantity 
of energy burned is lowered if electricity consumption 
decreases or efficiency increases throughout production.
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Model (1) represents the undesired generation of 
products with electrical energy and a specific quantity 
of non-energy input at the intended output with a “Co” 
amplitude between 0 and 1. A higher absolute value 
indicates a more significant reduction in energy usage 
or emissions of pollutants. If this is not the case, the 
nation is ecologically ineffective. Evaluation of energy 
efficiency is biased since the comparison utilizes various 
energy types. Extending energy efficiency and energy 
dependence needs multiple techniques. This study uti-
lized a framework to evaluate highlighted countries’ total 
energy dependence efficiency and energy. This means 
many venture groups are f lexible enough to develop 
cross-broader speculations and advance their monetary 
interests. Relationship banking may be compared to this 
training since non-monetary components are prominent 
in propagating G-20 countries’ loans. Distinguish this 
cycle from the regular lending cycles in OECD coun-
tries. OECD business and concessional moneylenders 
pay strict attention to risk and expect special rates in 
high-risk circumstances, while strategic banks in G-20 
countries prioritize promoting G-20 countries’ initia-
tives. The relevance of national hazards is diminished as 
a result of this decision.

Study analysis design

This technique utilizes a simple moving idea to get an effi-
ciency measure each week or every month for each DMU. 
The same study framework for Vietnam’s developing nation 
with a series of overlays and years, the research evaluates 
the efficiency changes in many countries during 2008–2019 
of G-20 economies. The Charnel and Cooper software pro-
vides changing and cross-cutting data for evaluations of 
dynamic effects. The windshield had the remarks it saw. 
There is a limited chance of dealing with this big problem. 
For efficiency measurement, it was found that the width 
of a window is 3 or 4 cycles. To generate good electric-
ity results (imagine a window of width three). Thus, these 
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three years (2009-2019) were utilized for the first session. 
Our next window will last 1 year, and this procedure will 
continue until the window is over. A radius of impact may 
be calculated using and applying DEA based on window 
analysis for each country.

Results and discussion

DEA findings of renewable energy index

It is possible to fund RE initiatives using various methods 
and tools, from grants to concessional commitment and 
worth to simple corporate responsibility and worth, aiming 
to produce results that can be relied on. Cash may be divided 
into four distinct categories: notes, coins, and bills. Perform-
ing artists combine monetary assistance from both economic 
institutions (such as banks and other financial institutions) 
and non-monetary patrons (such as individuals, founda-
tions, and other non-profits) to create their monetary patrons 
(energy firms, private utilities, various firms, and families). 
Business banks provide green money, but institutional finan-
cial backers need collateral like public and personal assets 
and securities to secure their loans. People who do not need 
money to support their projects may raise money via vari-
ous means, such as crowdfunding, esteem ventures, or self-
financing. The ability, as mentioned earlier, is obscured by 
adventure financing, which is a sponsorship provided by an 

assistance (either an association or an organization foun-
dation), banks, and other financially valuable supporters 
(Tables 1, 2, 3, 4, 5 and 6).

As things stand right now, a company’s commitment or 
value is repaid from its profits. These profits are secured 
against the company’s assets in the same way that an asso-
ciation’s profits are secured against the company’s assets. 
Public entertainers might serve as financial backers (through 
open money-related associations like public, corresponding 
and multilateral banks, state utilities, government work-
places, and the government hold). With these money-linked 
streams, public actors may also cover the risk and bring new 
company fields into development upstream. Every year, 
enormous public resources are devoted to implementing 
a broad range of processes intended to aid in transmitting 
RE, including regulatory instruments and money-related 
incentives. These. They can supply money-related streams 
there via the collection of public actions. Devices may be 
divided into the market and non-market categories follow-
ing de Serres et al. (2010). We can tack on an exact cost 
to everyday externalities using market mechanisms. Some 
devices affect prices directly (such as GHG spreads) or indi-
rectly (tax breaks, net metering, FIT2 on renewable energy 
generation) and incentive systems that may be traded. There 
was a low degree of dependency on oil, and dependence on 
vaporous petroleum and renewable energy increased. Since 
the “11th Five-Year Plan for Energy Development” projected 
a decrease in coal and oil consumption while increasing the 

Table 1   Energy dependence index score of G-20 countries in the sample period

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

South Africa 0.450 0.415 −0.025 0.921 0.571 −0.168 0.622 0.641 −0.156 −0.128 −0.446
Singapore 0.763 −0.249 0.138 0.609 0.168 0.577 0.446 −0.325 0.645 −0.359 −0.778
Argentina 0.299 −0.762 0.311 −0.377 0.846 0.332 −0.673 0.872 −0.218 0.554 0.467
Saudi Arabia 0.525 0.301 0.966 0.744 0.513 0.424 −0.465 0.629 0.465 0.505 0.237
Turkey 0.338 0.075 0.644 0.865 0.835 0.741 0.531 −0.148 −0.654 −0.412 0.479
Switzerland 0.595 0.847 −0.864 0.259 0.103 0.855 −0.494 0.877 −0.648 0.124 0.199
Netherlands −0.002 -0.035 −0.756 0.426 0.693 −0.583 −0.179 −0.647 −0.104 −0.937 −0.978
Indonesia 0.118 0.657 0.308 0.194 0.488 0.849 0.672 0.472 0.523 0.546 0.791
United States 0.315 0.379 −0.999 0.111 0.727 0.266 0.969 −0.101 0.264 −0.231 0.197
Spain 0.094 0.835 0.132 0.571 −0.444 0.099 0.369 0.677 0.316 −0.253 −0.299
Australia 0.494 0.336 −0.765 0.592 0.465 −0.727 −0.063 −0.025 −0.716 −0.117 −0.205
Russia 0.263 0.805 0.018 −0.326 0.975 0.815 0.764 0.611 0.954 −0.155 0.444
Brazil 0.946 −0.333 0.343 0.259 0.175 −0.183 0.884 0.324 0.788 0.973 0.832
Canada −0.337 0.007 −0.042 0.289 0.522 0.972 −0.057 0.408 0.235 0.305 −0.606
South Korea 0.618 0.435 0.749 −0.635 −0.078 −0.175 0.029 −1.505 0.326 0.236 −0.776
India −0.331 0.147 0.553 0.764 0.118 0.796 −0.041 0.672 0.049 0.388 0.854
Japan −0.136 0.646 0.531 −0.201 0.962 −0.134 −0.275 0.492 0.405 0.183 0.996
United Kingdom −0.763 −0.571 −0.401 −0.549 0.398 −0.299 0.011 0.374 −0.249 0.553 0.589
G-20 countries 0.581 −0.875 −0.263 −0.407 0.595 −0.089 −0.037 −0.387 0.224 −0.445 0.581
Germany −0.103 0.268 0.622 −0.147 −0.344 −0.686 0.384 −0.602 0.303 −0.348 0.308
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use of vaporized petroleum and green power, this has hap-
pened. Dependency on combustible gas peaked in 2011, 
while dependence on renewable energy rose steadily from a 
low base until it peaked in 2016. There was the little depend-
ency on either coal or oil, although the latter has been stead-
ily decreasing.

According to the four energy dependence records, coal 
dependence is decreasing, oil dependence is fluctuat-
ing, gasoline dependence is increasing, and clean energy 
dependence is expanding. This visual depicts G-20 coun-
tries’ efforts to develop a low-carbon, energy-efficient infra-
structure that reduces the country’s reliance on coal while 
increasing its reliance on renewable energy. The results of 
the study are aligned with Chang et al. (2023)’s research. 
The amount of oil used is relatively low, and only a few tasks 
are necessary and unaffected. The most crucial combustible 
gas reliance list was 0.6406, the least was 0.3646, the most 

critical clean energy dependence list was 0.6405, and the 
most lowered was 0.3008. It was challenging to keep track 
of energy dependency at a certain level since the rest of the 
globe had a significant impact.

Since various energies have many distinct qualities, the 
vacillation degree of energy dependence was also variable. 
Coal, petroleum gas, oil, and clean energy comprised most 
of the annual average value of the comprehensive energy 
dependency file in sliding demand. It was clear that G-20 
countries’; asset enrichment of “rich coal, helpless oil, and 
less gas” was strongly linked to their dependence on coal 
(Yang et al. 2022; Wang et al. 2022). Coal has dominated 
G-20 countries’ energy use structure for a long time, and it 
will continue to be the primary energy source in the medium 
term. This means that coal dependency will continue to 
rise in the future. As a result of the public authority policy 
of converting coal into gas, G-20 countries have seen an 

Table 2   DEA score of nexus between green financing nexus and energy depended on the index

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

South Africa 0.789 −0.634 −0.596 0.336 0.282 0.759 0.381 0.149 −0.183 0.884 0.921
Singapore −0.187 0.305 −0.493 0.853 0.969 −0.313 −0.402 0.211 0.633 0.663 −0.723
Argentina −0.262 −0.169 −0.108 0.509 −0.433 −0.261 0.992 −0.959 −0.727 −0.197 0.502
Saudi Arabia 0.809 0.865 0.877 0.268 0.901 0.304 −0.409 0.906 0.156 0.202 0.953
Turkey 0.348 0.491 0.271 0.388 0.916 −0.925 −0.338 −0.577 0.693 0.176 −0.279
Switzerland 0.715 −0.588 0.443 0.683 −0.112 0.532 0.435 −0.371 0.555 0.307 −0.054
Netherlands −0.259 0.266 −0.401 0.226 −0.489 −0.626 0.341 −0.034 0.439 −0.028 −0.743
Indonesia 0.344 −0.078 0.175 0.066 −0.428 −0.149 −0.203 −0.664 0.828 0.116 0.239
United States −0.046 0.243 −0.079 0.966 0.529 0.042 −0.813 −0.307 0.785 −0.119 0.644
Spain −0.136 −0.385 −0.105 −0.199 0.711 0.965 −0.042 0.498 −0.585 −0.225 −0.708
Australia −0.648 0.422 −0.266 0.498 −0.021 −0.625 −0.313 −0.506 0.439 0.488 0.348
Russia 0.179 0.735 0.763 0.694 −0.764 0.605 −0.154 0.518 0.608 0.006 −0.597
Brazil 0.579 0.563 0.172 −0.102 −0.309 −0.748 0.645 −0.168 −0.869 0.652 −0.487
Canada −0.062 0.234 0.302 −0.662 0.085 −0.113 −0.053 −0.318 −0.026 0.764 −0.291
South Korea 0.938 0.912 −0.286 0.069 −0.297 0.813 −0.364 −0.161 0.845 0.748 0.834
India 0.625 0.172 0.514 0.978 0.467 −0.319 0.576 0.855 0.972 0.405 0.249
Japan 0.464 0.325 −0.573 0.279 0.557 0.357 −0.059 −0.005 −0.188 −0.234 −0.124
United Kingdom −0.695 0.274 −0.529 −0.188 −0.253 0.143 −0.197 0.485 −0.803 0.519 −0.429
G-20 countries −0.157 0.872 0.493 −0.203 0.194 0.973 −0.573 −0.081 0.921 0.166 0.152
Germany 0.674 0.777 0.320 0.639 0.431 0.542 0.551 0.982 0.505 0.123 0.111

Table 3   Renewable energy 
dependence and green financing 
temporal connection

Energy Dependence index parameter 2014–2015 2015–2016 2016–2017 2017–2018 2018–2019

Energy consumption per GDP 0.857 0.111 0.336 0.041 −0.296
Household energy elasticity 0.179 0.101 −0.597 0.471 −0.052
Energy structure ratio −0.941 0.893 −0.353 −0.289 0.697
Energy processing conversion 0.647 −0.838 0.515 0.895 −0.365
Energy demand and supply ratio −0.406 −0.814 0.893 0.674 −0.349
Energy production elasticity −0.294 −0.828 −0.269 −0.246 −0.745
Energy consumption elasticity −0.183 −0.387 −0.048 −0.264 0.961
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increase in their gaseous petrol market and a rise in energy 
dependency beyond the overall level of energy dependency. 
As a perfect energy source, gaseous petrol has minimal envi-
ronmental pollution and enormous improvement potential, 
and its dependence may continue to rise. The amount of 
dependence on oil was moderate (Fig. 2).

DEA findings of nexus between green finance 
and renewable energy index

The global oil market significantly influenced G-20 coun-
tries’ dependence on unknown oil; therefore, the oil 

dependency ranking was constantly changing. Due to the 
lack of use and late development of clean energy, this year’s 
usual value of the ideal energy dependency list was the low-
est. It has been a while since renewable energy has advanced 
dramatically, but that is all because of public agreements 
and endowments. With its new and endless features, G-20 
countries’ dependence on clean energy has room to grow 
in the future. The relative change level of the list is used to 
make an unbiased assessment of the weight of a record using 
the entropy approach (Zhang et al. 2022). A smaller entropy 
value, more prominence given to the measure of data, and 
greater weight are all indicators of a record’s relative change 

Table 4   Changes in renewable green financing and energy dependence

Green financing Energy dependence index R2 F2

xij pij ej dj wj xij pij ej dj wj

South Africa 0.981 −0.966 0.262 0.082 0.495 −0.191 −0.598 −0.091 0.661 0.129 0.375 0.134
Singapore 0.384 −0.327 −0.467 0.401 0.345 0.975 −0.059 −0.359 0.173 −0.394 0.151 0.167
Argentina −0.489 0.398 0.989 0.689 −0.088 −0.781 0.523 0.343 −0.847 −0.932 0.282 0.121
Saudi Arabia 0.049 −0.966 0.137 0.837 0.956 −0.978 0.139 0.321 −0.409 0.326 0.207 0.193
Turkey −0.039 −0.253 0.163 −0.455 0.513 −0.083 −0.314 −0.127 0.155 −0.155 0.511 0.127
Switzerland −0.405 0.189 0.253 0.128 0.679 0.518 −0.696 −0.212 0.297 −0.296 0.454 0.108
Netherlands −0.349 0.226 0.991 0.845 0.401 0.545 −0.925 −0.234 -0.077 0.567 0.917 0.117
Indonesia −0.054 −0.513 −0.248 0.548 −0.524 0.413 −0.307 −0.772 0.258 −0.318 0.876 0.297
United States 0.095 −0.319 0.352 −0.607 0.143 0.856 −0.407 −0.103 −0.065 −0.021 0.252 0.102
Spain −0.526 −0.409 0.927 0.443 −0.361 0.649 −0.376 −0.229 −0.294 0.234 0.747 0.163
Australia −0.653 0.819 −0.264 −0.002 0.762 0.802 −0.216 0.854 −0.392 0.903 0.839 0.179
Russia −0.001 −0.832 0.664 −0.001 0.101 0.341 −0.461 0.985 −0.265 0.116 0.847 0.173
Brazil 0.658 0.596 0.942 0.298 0.124 0.955 0.932 −0.262 −0.255 −0.261 0.408 0.189
Canada −0.039 −0.174 0.615 0.148 0.817 −0.405 −0.334 0.442 0.984 −0.156 0.725 0.199
South Korea −0.816 −0.467 0.735 −0.224 −0.378 −0.446 0.404 0.179 −0.224 −0.003 0.173 0.194
India −0.067 0.436 0.591 0.263 −0.183 0.636 0.175 0.793 −0.073 0.853 0.624 0.137
Japan 0.654 −0.223 0.049 0.662 0.895 −0.398 0.434 0.368 0.444 −0.959 0.253 0.193
United Kingdom 0.816 0.474 -0.217 0.417 0.793 0.839 −0.166 0.976 0.137 −0.645 0.225 0.195
G-20 countries 0.266 0.844 0.714 0.197 0.531 0.289 0.299 0.355 −0.744 −0.121 0.814 0.168
Germany −0.644 −0.278 −0.044 0.283 −0.685 −0.171 0.614 −0.466 −0.177 −0.077 0.168 0.166

Table 5   Green financing role 
and efficiency analysis of 
renewable energy efficiency, 
renewable energy transition, and 
energy activity

RED renewable energy dependence; REA renewable energy transition; RET renewable energy transition

Time First-tier score Second tier score Third tier score

RED REA RET RED REA RET RED REA RET

2012–2013 −0.135 0.798 0.331 −0.231 0.855 −0.256 0.506 −0.278 −0.102
2013–2014 0.568 −0.594 −0.403 0.6279 −0.186 0.268 0.331 0.624 0.722
2014–2015 0.576 −0.841 -0.029 −0.541 0.495 −0.502 −0.423 0.129 −0.064
2015–2016 −0.883 0.227 −0.568 0.876 −0.524 0.029 −0.097 −0.679 0.216
2016–2017 −0.681 −0.386 0.169 −0.465 0.438 0.533 0.039 0.011 −0.589
2017–2018 0.532 0.527 0.556 −0.202 0.404 −0.004 0.227 0.916 0.261
2018–2019 0.869 0.271 0.833 0.639 −0.115 −0.005 0.994 −0.578 0.084
Mean 0.117 0.635 0.734 0.062 0.791 0.128 0.651 0.867 0.791
SD 0.025 0.908 0.171 0.888 0.186 0.145 0.193 0.223 0.323
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level. However, this technique relies heavily on accurate 
information and requires careful consideration and research 
of real-world difficulties, which might put excellent judg-
ment at risk.

As shown in Fig. 3, the inhabitants’ living loads were 
more remarkable for the four energy sources, whereas 
the natural climate measurement loads were lower. Due 

to increased occupants’ expectations for daily amenities, 
the four lists significantly increased the residents’ living 
measurement weight. The low weight of biological climate 
measurements may have two reasons. One was that the num-
ber of people with a higher level of education, the pace at 
which SO2 levels are decreasing, and the degree to which 
people care about environmental pollution management 

Table 6   Crescendos of green financing for energy dependence mitigation

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

South Africa −0.163 0.948 −0.707 −0.358 −0.168 −0.027 −0.559 −0.474 −0.271 −0.116 −0.294
Singapore 0.831 0.375 0.384 −0.217 0.961 −0.136 −0.067 0.013 0.682 0.088 0.328
Argentina −0.205 0.824 0.689 0.772 0.431 0.547 −0.161 0.114 −0.076 −0.682 0.543
Saudi Arabia 0.957 0.707 0.294 −0.185 −0.228 −0.439 0.072 0.625 −0.845 0.975 −0.145
Turkey −0.066 0.281 −0.148 −0.071 −0.955 0.362 −0.354 −0.066 −0.619 −0.369 −0.715
Switzerland 0.285 0.431 −0.205 0.111 0.416 0.443 0.605 0.717 0.341 −0.091 0.114
Netherlands 0.695 0.757 0.242 0.232 0.139 0.941 0.613 0.046 0.886 0.482 0.886
Indonesia 0.782 −0.414 0.883 −0.624 0.897 −0.213 −0.706 −0.812 −0.905 0.937 −0.093
United States 0.762 0.643 0.388 0.025 −0.319 0.592 0.037 0.803 0.847 0.002 0.333
Spain 0.129 −0.506 −0.415 −0.029 0.635 −0.125 0.768 −0.133 0.848 −0.248 −0.428
Australia −0.524 0.738 −0.022 −0.405 0.483 0.796 −0.412 −0.501 −0.152 0.746 −0.164
Russia −0.126 −0.878 −0.039 −0.145 −0.356 −0.445 0.456 0.201 −0.036 −0.325 −0.655
Brazil 0.848 −0.775 −0.102 −0.215 0.762 0.616 0.309 0.199 0.736 0.556 0.224
Canada −0.597 0.736 0.862 −0.601 0.858 −0.368 0.905 −0.784 −0.258 0.273 −0.238
South Korea −0.557 0.164 −0.343 −0.796 −0.818 0.232 0.659 −0.927 −0.183 0.061 −0.694
India −0.583 −0.319 0.114 −0.696 0.213 0.447 0.544 0.526 −0.935 0.598 −0.072
Japan −0.225 −0.153 0.839 −0.103 −0.066 0.647 −0.109 −0.973 0.676 0.288 0.182
United Kingdom −0.735 0.591 −0.599 0.278 0.347 −0.761 −0.116 −0.439 0.013 0.546 0.108
G-20 countries −0.204 0.947 −0.669 0.704 −0.324 0.959 0.474 −0.108 −0.231 −0.049 −0.254
Germany −0.323 0.797 0.523 0.228 0.592 0.115 −0.778 0.752 −0.899 0.719 −0.395

Fig. 2   DEA-based variations in energy dependence indexRETRACTED A
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were all based on the exact data for the four energy sources 
(Tu et al. 2021). There was a noticeable difference in the 
relative change levels of the four files. Oil, petroleum gas, 
and clean energy loads were relatively near in the financial 
improvement measurement, while coal’s heaviness was typi-
cally low. Two major proposals were to increase non-fossil 
energy, oil, or gas use while lowering coal use in the “action 
plan on prevention and control of air pollution” and “Thir-
teenth Five-Year Plan for Energy Development.” The overall 
value of the drop in coal use under this strategy’s base was 
considerable, but as G-20 countries’ primary energy source, 
its general shift was slight. However, compared to coal’s 
massive use, the other three were little used; however, this 
seemingly insignificant increase has resulted in enormous 
shifts in the ratio.

Due to coal’s lower relative weight and the other three’s 
more substantial financial improvement, coal and gaseous 
petrol had the highest loads in the energy security measure-
ment, while oil and renewable energy had the lowest loads. 
Coal’s greater mass might be attributed to G-20 countries’ 
transformation from net coal importers in the years after 
2009 into net coal shippers, resulting in a significant shift 
in the data on energy security. Higher flammable gas loads 
resulted from the “coal to gas” project’s increased pace in 
2013 and increased petroleum gas imports.

Sensitivity analysis

G-20 countries’ high oil and clean energy needs, which 
should have remained consistent, contributed to the low 
weight values for oil and clean energy. As a result, there 
were only minor changes in the benefits of the energy 

security assessment for these two energy sources. Coal stood 
out among the four energy sources used by the residents, 
with the other three being quite close together. Accelerat-
ing “coal-to-gas” and “coal-to-power” projects is one of the 
goals of the United Nations’ “Action Plan on Prevention and 
Control of Air Pollution” (Fig. 4).

Due to this method, residents could use more coal, pri-
marily distributed coal, and the era of clean energy power 
was born. Even though coal was replaced by clean and flam-
mable gas in the residents’ living area, it was not used to its 
full extent, which resulted in a significant relative improve-
ment in the occupants’ life measurements. In contrast, that 
for clean energy and gaseous fuel was little. Clean e is used 
to gauge the natural climate.

Discussions

To fully understand G-20 countries’ speculative activity, it 
is necessary to consider an equally important debate: G-20 
countries’ banks are often accused of favoring countries with 
an elevated risk of defaulting on their debt obligations (Maz-
zucato and Semieniuk 2018). G-20 country’s banks should 
be more indulgent when it comes to funding projects in 
countries with particular country hazard profiles, such as 
high credit risk (move and conversion hazard), high admin-
istration hazard (lower government adequacy and more 
defilement), and moderately stable global politics (Yoshino 
et al. 2019). As a result, according to this theory, unlike 
non-G-20 countries’ MDBs, G-20 countries’ banks are pre-
dicted to be mostly unconcerned about the political system 
in which a government operates (Chirambo 2016). This idea 
is based on the fact that the G-20 countries’ and non-G-20 

Fig. 3   Green financing trends to mitigate energy dependence over the sample period

RETRACTED A
RTIC

LE



63822	 Environmental Science and Pollution Research (2023) 30:63811–63824

1 3

country’s MDBs have different goals: The G-20 countries’ 
banks want to spread G-20 countries’ money over the world, 
while the non-G-20 countries’ MDBs wish to help the coun-
tries they are investing in the energy sector (De Jager et al. 
2011). Even though G-20 countries do not want to interfere 
in international affairs, the decentralization of the venture 
interaction (Egli et al. 2018) and the monetary and politi-
cal objectives of entertainers engaged with dynamic cycles 
influence task selection and lead to the grouping of interests 
in countries with a previously mentioned hazard profile.

The review also discusses these factors (Painuly and 
Wohlgemuth 2006). First, note that G-20 countries’ banks 
provide money to specific operations outside G-20 coun-
tries rather than to foreign countries. Unlike an unknown 
guide, their hypothesis offers a meaningful comparison 
between businesses and governments. The ownership of a 
task is not held by a company based in the country where 
the study is located (Delina 2011). G-20 countries’ enti-
ties claim a large portion of the responsibilities performed. 
G-20 countries Petrochemical Corporation received $800 
million from CDB for Ghanaian energy projects in 2011. 
When dealing with domestic challenges, G-20 countries’ 
businesses adhere to the same norms as the rest of the 
world (Zhang et al. 2022). In contrast to non-G-20 coun-
tries’ MDBs, such as the World Bank, G-20 countries’ 
banks do not impose non-monetary requirements on the 
organizations, groups, and governments to whom they pro-
vide loans (Liming 2009).

This leads to the last argument: that the projects are 
decided based on the financial and political aims of the 
G-20 countries’ governments and corporations (Anser et al. 
2021). G-20 countries’ strategy banks’ venture selections are 

decentralized, overseen by focal and local authorities, and 
influenced by domestic and foreign enterprises and organi-
zations (Butu et al. 2021). Most theories are built from the 
ground up. It is hoped that administrators in both countries 
would give the initiative the go-ahead, bringing together task 
implementers, lenders, and other public and private benefit 
seekers (Ming et al. 2014). Administrators like to fund ini-
tiatives that help them achieve their personal financial and 
political goals or the group's goals with which they are affili-
ated. Often, undertakings are evaluated at the sub-public 
level, where a great deal of speculation is not subject to the 
approval of critical authorities (Narbel 2013). Most local 
government officials are vested in supporting initiatives that 
benefit them personally. Therefore, they are likely to form 
informal alliances with nearby SOEs and depend on them 
partly (Bell et al. 2011). Sub-public states rely heavily on 
the standard and civil SOEs for employment opportunities 
and revenue (Ng and Tao 2016).

Conclusion and policy recommendations

This study’s overarching goal is to learn more about the 
current green funding trends movement in relation to the 
G-20 countries’ reliance on renewable energy sources. Data 
envelopment analysis (DEA) is a method that provides con-
text for studies and examples that are timely. A contrasting 
image of popular support is presented, and the Wald econo-
metric approach is used for robustness analysis. According 
to the findings, public support during the COVID-19 crisis 
has a major impact on green funding measures. There is no 
consistent role for public assistance funds in green finance 

Fig. 4   Energy dependence threshold and variating role of green financing
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because of the unpredictability of COVID-19. With public 
money, G20 countries funded 17% of overall green funding, 
adding 4% to GDP; as a result, they reduced their yearly 
energy reliance by 16%, thanks to COVID-19 and increased 
their renewable energy generation by 24%. The findings of 
this study need heavy backing from government bureaus 
and agencies dedicated to boosting energy efficiency. This 
article discusses a variety of policy interventions, such as 
on-bill financing, direct efficiency grants, guaranteed energy 
efficiency contracts, credit lines for energy efficiency, and 
more, which may improve the efficiency of renewable energy 
sources. If the proposed regulations are put into action, the 
crisis’ effects should be mitigated, and energy efficiency 
spending should increase. On this, study directs following 
implications to the stakeholders;

The reliance on coal and oil need a fix. Coal depend-
ency has deteriorated the most, while dependency on oil 
has remained relatively stable, with just a tiny decrease. 
This makes sense with coal dependence’s four components, 
notably economic progress estimate, in decline, and oil 
dependence’s four segments, particularly residents’ living 
estimation, in phenomenal growth. In other words, we have 
become more dependent on gas and renewable energy due 
to how the four estimates for the four forms of energy are 
expanding. Clean energy dependency has grown signifi-
cantly, which would be a direct outcome of the more sig-
nificant advancements in the score of the four aspects of pure 
energy dependency. In other words, growing scores in the 
inhabitants’ living estimations for oil, vapor oil, and renew-
able technology reveal a more considerable effect on overall 
energy reliance, which is predictable given the mountains 
of different energy tenants’ living estimates. The following 
are the most important takeaways from the close mentioned 
above per the supporting material. Reducing coal and oil 
dependency depends on an increase in ephemeral hydrocar-
bon and green power reliance, which shows that the G-20 
countries’ government has achieved significant progress in 
their energy cleansing approach lately and that G-20 coun-
tries’ dependence on energy has also migrated to renewable 
power. The disparity between the four energy situations may 
be found in the inhabitants’ living fields. By cutting down on 
coal use in homes, the objective of faultless warmth of cook-
ing and heating may be achieved, for example, via schemes 
like “coal to gas” and the “coal to control” projects, which 
can, in turn, lead to a rise in gas and clean energy use. Gen-
erally, reducing oil dependency in the tenants’ living fields 
is intended to speed up the development and advancement 
of new energy vehicles, which may increase the use of clean 
energy. As G-20 countries’ primary energy source, reduc-
ing coal dependency must also include energy security, and 
a steady and assured coal supply must be secured. Using 
clean coal, combustible gas, and oil coke to replace oil may 
be made possible by public authorities. This can be proved 

by various situations that might create dependency on gaso-
line, coal, and gas in the area of the financial new building. 
An increase in fuel gas dependency also demands consid-
eration of energy security, which includes expanding local 
gas examinations, improving gas importing pathways, and 
ensuring that the gas supply is safe and secure.
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