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The aim of the study is to test the nexus between energy prices risk and energy
efficiency for energy transition to recommend the implication for the period of
COVID-19 crises. This study uses short-term daily data of G-20 countries for
COVID-19 crises was taken to better estimate the study findings. To estimate
the results Data Envelopment Analysis estimation method was applied for
empirical inference. The findings revealed that the COVID-19 crises have the
biggest negative influence with 47.1% on oil prices which raised energy prices
risk at large. The aforementioned results hold even after substituting the
magnitude of extreme list of variables, re-estimating the equations with
energy efficiency. Such risk has further halted energy efficiency with 33.69%
in G-20 countries during COVID-19 which is one of the largest dent of the
mankind history. Our results also inferred that the relationship of energy prices
risk with energy efficiency remained significant but negative with energy
transition. Extending to it, the post-COVID-19, the danger of energy stock
price crashes is expected to diminish dramatically. The study suggest that the
corporations must participate in greater corporate social responsibility activities
have lower post-COVID-19 energy price collapse risk. Finally, we demonstrate
that post-COVID-19, the impact of COVID-19 on energy price collapse risk.

KEYWORDS

energy transition, energy price risk, energy efficiency, COVID-19 crises, G-20 countries

1 Introduction

As a fundamental determinant of human pleasure in the public economy, energy is
crucial. Overall political progress is affected, but there is also a link to peace and harmony
across the world because of this. Because of the expansion of money-related economic
sectors and the creation of item classes, energy has transformed from a raw resource for
production and consumption into a hypothesis. This year has seen a sustained expansion
of energy revenue markets, which has led to a rise in the scarcity of energy while also
recovering its financial item credits. Shocks have little effect on the energy and financial
sectors. Both associations- and organizations-and nations-affecting dangers are present in
the energy money market. The value of energy is the most important and well-known risk
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when it comes to funding energy projects. It is also a
controversial topic in the energy business to try to estimate
future energy costs. Changing energy market prices may now
have a greater impact on the monetary system, such as on
business endeavours, stock values, import and export
commerce. This is likely to be of even greater significance in
the future as globalisation and mobility of money continue
to grow.

Consequently, be on the lookout for hazard indicators such
as rising energy costs. The majority of scientists, according to a
previous research on energy value risk, are more concerned in
financial factors, such as U.S. dollar exchange rates and financial
transactions. Researchers also believe global risk leads to the
energy sector becoming more fragile, which necessitates changes
(e.g., Liu et al,, 2020). If the US dollar collapses, it might have a
huge impact on the energy value risk. This relationship between
ludicrous events and energy value danger has been effectively and
precisely isolated by restricted assessment (Tehreem et al., 2020).
Our analysis will fill up this gap in the composition. Several
reasons exist for considering unlikely events when evaluating the
oil value risk. It is important to keep in mind that bizarre events
like pandemics, as well as severe weather conditions like
droughts, may have a detrimental impact on the whole
economy and energy supply.

Many studies have demonstrated that in the financial services
business, unusual incidences of high returns and unpredictability
have predictive potential (Xu et al, 2020). The extreme
conditions might cause a venture’s demise or negatively effect
its use, both of which raise volatility in the financial markets.
Thus, we may conclude that extreme occurrences have a
significant influence on oil value risk. In a third approach,
dramatic events may influence the price of oil by increasing
the bounce risk. 3 According to new findings, hops may account
for a considerable percentage of the volatility in unrefined
petroleum prices. Statistically, it is shown that surprising time-
shifting occurrences enhance the value premium to make up for
the hop risk. Keep an eye out for (2008). From this vantage point,
it is feasible to claim that outrageous events also contribute to the
presence of hops in oil surplus returns as compensation for usage
shocks, to the point that outrageous event events enhance the
unpredictability of the oil market. This is true. Incidents such as
oil supply outages caused by psychological oppression assaults
might make oil prices more volatile. Finally, startling occurrences
like epidemic and psychological persecution may also enhance
the vulnerability of oil prices indirectly by affecting global
examples in a roundabout way (Rasheed and Anser, 2017).
COVID-19 flare-up had a greater influence on the global
danger presented by the United States, as indicated (Anser
et al., 2020). The COVID-19 outbreak and the government’s
reaction to it pose an international security threat (Yousaf et al,
2020).

As the COVID-19 quickly spreads
landmasses, nations across the world have proclaimed a well-

throughout six
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being crisis (Lin et al., 2021). The present pandemic has had a
substantial detrimental effect on many people’s life, including
financial difficulty. Companies who were not in the business of
delivering critical products or services were forced to close or
reorganise as a result of the pandemic’s consequences. As the
pandemic spreads, there will be more people affected by poverty,
unemployment, and other social ills. According to the United
Nations, the “Time of Action” for realising the UN’s One World
and One Human-Kind objectives will be between the years
2020 and 2030. A worldwide health crisis known as COVID-
19 is expected to strike in 2020, causing migration restrictions
throughout the world as well as blocked networks and separated
financial aspects (Jun et al., 2020). Beyond the obvious threat to
public health, this pandemic has immediate as well as long-term
social, economic, and ecological ramifications. As a consequence,
the global SDGs are being impacted in a variety of ways. Even
while early predictions for 2020 suggested that the global
economy will shrink by 1%, later estimations found that GDP
might collapse by 5.2 percent, the biggest loss in monetary
psychology since the Great Depression.

A pandemic’s pace of environmental change and natural
contamination may be slower than that of an environmental
change, yet environmental change and natural contamination
may be very dangerous to human endurance if not addressed
quickly enough. With the global financial crisis of 2008-2009 in
mind, it is easy to see how the world economy may be affected by
COVID-19 (Liu et al., 2020). Achieving the United Nations
Sustainable Development Goals by 2030 might be jeopardised
if these outcomes occur. For example, this pandemic has
triggered the unforeseen emergency in numerous regions
including starvation, unemployment, chronic weakening,
helplessness, and a lack of worldwide collaboration in areas
like education and disinfection. Finally, this situation is setting
off a major tragedy for people all around the world, and it might
have ramifications for both sustainable growth and the global
economy.

The aim of the study is to test the role of energy price risk in
COVID-19 with energy efficiency helping to enhance energy
transition. Using long-range daily data spanning from April
1983 to December 2019, this is the first research to examine
how outlandish occurrences impact energy value hazard. This is a
significant issue for all of us. This is the first contribution of the
study. A pandemic or excessively high temperature are examples
of typical outlandish events; floods, storms, or a rapidly spreading
fire are examples of typical outlandish events after recovering
contingent unpredictability from the GARCH (1) model (for the
most part zeroing in on illegal intimidation). This is the second
contribution of the study. A broad variety of remarkable
occurrences and oil price threat are examined in more detail
using multivariable regression models, as well. This is the third
research contribution We also alter the estimate markers for
outrageous events, re-evaluate the models for two subsamples,
and use varied information frequencies over the course of a week
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and month to investigate the connection between outrageous
occurrences and oil value risk. On this study presents multiple
policy recommendations that is the fourth research contribution
of this inquiry.

Shocking occurrences, according to our research, have a
major influence on oil value danger (Liddle and Sadorsky,
2020). Even the most absurd of circumstances may put your
safety at danger. The oil value risk level is also raised to new
heights by catastrophic events as well as psychological subjection
(Ebrahimi, Kianfar, and Bijari, 2021). The devastation caused by
an oil price epidemic is on a par with all other natural disasters
(Figus et al., 2020). However, even after replacing the estimation
markers for outrageous events, re-evaluating the models for two
subsamples, and investigating the link between outrageous events
and oil value risk using an SVAR model with different
information frequencies over the course of the week and over
the course of the month, the upper end is still very solidly
supported. When we looked at the flaimmable gas danger a
third time, we discovered that psychological oppression had a
major effect on it, even when catastrophic events increased the
flammable gas value threat.

2 Review of literature

The total energy market’s ability to meet demand is
dependent on it being secure. High energy costs, especially
high oil prices, must be considered in order to have adequate
energy markets. Determine what factors, if any, might affect the
level of energy threat. These features may be divided into long-
term components and temporary variables (Usman et al., 2021).
The long-term pattern of increasing energy prices is influenced
by earlier occurrences because to altering stock solicitation
linkages in the energy market. As a result of these mental
market assumptions, current changes are frequently frightful
and produce short-term volatility in energy value (Usman
et al, 2021). Many scientists base their study on the long-
term effects on energy esteem risk factors on the market in
terms of income (Owoeye et al., 2020). Oil prices, according to
Scarcioffolo and Etienne, (2021), are not driven by market factors
like inflation, but by basic interest and supply shocks. If market
revenues do not match, we may expect an increase in oil prices
very soon (Pach-Gurgul, Smiech and Ulbrych, 2021).

They found that market revenue factors are critical in
understanding oil esteem instability using the SVAR model,
developed by Lombardi and Robays (2011). Economic cycles
have had a significant impact on oil consumption, which has
resulted in price fluctuations in the US since 1982. In the DSGE
model of the US economy, a real oil accumulation model is
incorporated, as reported by Unalmis et al. (2012). Astveit and
others (2012) use the FAVAR model to look at how crude oil
prices affect developing and developed economies, notably in
Asia, and they find that emerging economies have two times the
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interest in crude oil as developed nations. Similarly, the evolution
of energy product markets links all natural market factors and
long-term components that might impact on energy prices. For
another way of putting it, international energy organizations seek
to exercise control over the whole supply chain and affect energy
prices by doing so (Fernandes, Dias and Nunes, 2021). The
substitution of diverse energy sources also affects changes in
energy value (Zou and Chau, 2020).

Because of the complexity and change in global financial
and political institutions, an increasing number of specialists
are concentrating on current second impacting elements
(Ratner, Berezin and Sergi, 2021). Energy value risk is
influenced by a variety of factors, but finance is a critical
one. The influence of item list store theory on the risk
premium plan for crude oil destinations has been more
certifiable over time as the hazard price of oil has changed
considerably since about 2005, according to Hamilton and Wu
(2014). Theoretically, hypothetical components may have only
a little effect on energy prices and eccentricity, according to
some experts. This, however, has to be shown (Hanif et al,
2021). According to Antunes et al. (2021), the petroleum
products spot market has a constant value for premiums and
supply of raw gasoline. This value does not change over time.
Spot value, solicitation, and crude oil stock are all separated
using an agreement model for the purpose of simplicity. The
results show that speculative factors do have an influence on
crude oil’s value swings.

We must analyse whether or not SDGs are acceptable for the
post-pandemic time [15] and how much they need to be altered
in light of the COVID-19 impact, which is alarming in the grand
scheme. You can make progress on the 2030 Agenda for
Sustainable Development by understanding the effect of this
pandemic on SDGs. A great deal has been achieved in confirming
SDG centres since 2015 (Gil-Alana and Monge, 2020). Varied
nations faced different challenges in their public development
projects, but they were all able to achieve their goals to some
degree. These nations’ commitment estimations, however, have
changed because of the COVID-19 pandemic strategy.
Consequently, the main objective of this audit is to analyse
how COVID-19 has influenced current progress towards UN
SDGs (Antunes et al., 2021). Environmental and energy capacity-
related SDGs such as SDG-7, 9 and 13 are clearly in focus since
they have a direct or indirect relationship to affecting the
ecosystem or environment (Apergis and Gangopadhyay,
2020). As a result of this audit, both negative and specific
environmental and SDG consequences associated with energy
usage and consumption have been identified (Dawar et al., 2021).
The survey makes use of the Analytic Hierarchy Process (AHP)
to determine how many perceived advantages and drawbacks
there are for each environmental and energy-related goal. There
are also four to one assessments that monitor progress that may
be used to judge if the implications for the SDGs are sincere
(Nasreen et al,, 2020). As a result, it is difficult to know exactly
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how the pandemic may affect environmental and energy-related
Sustainable Development Goals (Golpira and Bahramara, 2020).

The review’s results suggest that the pandemic offers a chance
to create activity designs that might aid in the construction of a
more naturally useful future (Hammoudeh et al., 2021). Only a
small number of late exams have written on both the positive and
bad impacts of COVID 19 on the SDGs. As stated by de Vries,
(2021), “The COVID-19 should be considered as a platform for
advancing further on SDGs. SDG implementation should take
advantage of obstacles brought on by pandemics. SDGs,
according to Mukhtarov et al. (2020), must be coordinated at
the public and individual levels when pandemics arise. In order to
mitigate the consequences of the COVID-19 pandemic
2020),
Researchers studied the causes of a pandemic that swept the

(Christensen et al., data frameworks are critical.
globe. The influence of the pandemic on the Sustainable
Goals (SDGs) is

According to their predictions, the pandemic might have a

Development thoroughly studied in
negative impact on achieving the Sustainable Development
Goals (SDGs). What little progress has been made on the
Goals (SDGs) is

because of the pandemic, particularly because of the rise in

Sustainable Development disappearing
excessive need (Fitzpatrick et al, 2020). The negative and
positive effects of a pandemic on the 17 SDGs have been
separated. In the years after the epidemic, innovators have
come up with innovative ideas for meeting the Sustainable
Development Goals. To minimize any inconsistencies in SDG
implementation, looked into the financial ramifications of this
pandemic and made a few suggestions on how it should be
handled going forward. According to a study of the literature on
the subject, COVID-19 had a detrimental influence on the
Sustainable Development Goals. Despite this, no research has
yet analysed the overall effect of the pandemic on progress
toward the SDGs (Alaba et al, 2021). To put it another way,
this research is ground-breaking in terms of evaluation (Wang
and Wang, 2020). The review system’s system demonstrates a
step-by-step procedure for you to follow (Greve et al.,, 2021).
According to Tiwari et al. (2018)’s study, OPEC’s oil supply
management policy has a direct impact on oil price swings and
patterns for the first time. According to Bonaccolto et al. (2018),
monetary arrangements and stock market susceptibility were the
most important driving variables in oil movements. For instance,
Liu et al. (2019) used the GARCH-MIDS-GPRS model to study
the effect of global oil value hazard risks and found that overseas
hazards affect oil market volatility. During the COVID-19 event,
oil demand and monetary regions had more moderately
unfavourable openings to oil value danger, as shown by
Akhtaruzzaman et al. (2020). Extreme occurrences have had a
limited influence on energy value risk, according to a small
number of exact research conducted to yet. Crude oil prices were
the first to be affected by outlandish events, according to Zhang et al.
(2008a, 2008b). In the medium term, outrageous occurrences are the
most significant drivers of variations in the value of unrefined
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petroleum, and the shocks associated with spectacular events are
more frequent and genuine now than in the past.

3 Strategy of inquiry
3.1 Design

There seems to be a fairly little corpus of information that can
be added by using the DEA severed human predictions about
Energy prices risk. No research has been done on the utility DEA
model for predicting Energy prices risk from the usage of
economic growth and power consumption in the most recent
cutting-edge research, in specific. A first-of-its-kind analysis of
G20 nations’ Energy prices risk predicts the interrelationships
and impudence levels of the monetary boom and electricity
consumption based on the DEA model.

There is a current query that aims to use the DEA model to
achieve the following goals. Using actual data from G20 nations
between 2010 and 2016, explore the link between strength
consumption, Energy prices risk, and monetary growth.
Predict Energy prices risk by generalising the links between
the input and output metrics. This will make it easier to
examine how power usage and Energy prices risk tie together
in G20 nations during periods of economic growth. Predicting
Energy prices risk in G20 nations between 2010 and 2019 using
just power use and financial boom data. Paper contrasts primary
power consumption (PEC), emissions, as well as economic
growth and environmental performance in G20 countries
using a slack-based DEA model from 2010 to 2016. Using the
DEA model, it adds to the current body of knowledge on energy
efficiency, carbon dioxide emissions reductions, and
environmental financial efficiency. Learn more about the
calculations that show how much Energy prices risk may be
reduced while maintaining the necessary energy consumption.
Finally, recommendations are made for legislative changes and
operational improvements that might not only lead to
measurable effects in the dynamic structure of countries, but
it could also serve as motivation for policymakers, academics,
and everyone else who read the report.

This technique will let tricksters accurately anticipate Energy
prices risk from daily datasets with non-linear data structures, in
light of the aforementioned goals. Other indicators that might
affect Energy prices risk could be studied using this work. Section
2 discusses the research’s methodology, and Section 3 examines
the findings after they’ve been pondered and evaluated. Section 4
brings the article to a close by summarising the findings.

3.2 Data analysis technique: DEA

Research a building procedure where both desired results and
unwanted outputs are generated. Assume that the directions of
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inputs, acceptable output, and bad throughput were
available,X = (x; +x5....... Xn), Y= (V1 + 2. eonnn Ym), U =
(uy +uy ... .. uj)  correspondingly. = The  manufacture

technology T can be defined as:

The hypothesis enforced on T proposed by Faere et al. (1989)
in instruction to model a production technology that produces
both desirable and undesirable outputs are offered as follows.

T = {(X,Y,U): X can produced (Y,U)} (1)

1) Outputs are weakly nonrefundable, i.e.,
2) if (X,Y,U) € Tand 0<0<1 then (X,0Y,0U) € T

3) Desirable and undesirable outputs are null-joint, i.e., if
(X, Y, U)eTU=0thenY =0

It is strongly reversible to provide to the premise I good and
unwanted results. So, as this suggests, cutting down on undesired
products is not completely free. It is also feasible that the ratio of
desired to unwanted production will diminish. Supposition 2)
states that in order to achieve desirable results, undesirable
results should be generated. To put it another way, the only
way to eliminate unwanted production is to complete the
manufacturing process.

In the case of nonparametric specification, the piece-wise
linear production technology T is evidently protected and can be
widely in use in scientific investigations. It is possible that this
type of production technology T is classified as an ecologic DEA
new tech, as described by, meanwhile this knowledge has
enclosed in the DEA foundation. Assume there are k=
K DMUs. So for DMUjthe of
contributions, necessary outputs and unwanted productions

instructions

are nearby

asxg = (X + Xokeovnnn- XNiVk= Vi + Y2 eeennn. YMk)> Uk =
(U + U v vonn e ujr) congruently. Ecological DEA skill that
demonstrations continuous rate of return (CRS) can be took
as follows

T ={(xyu)}
k
Zkzlzkymkzym m = 1,2,..

k .
zkzlzku}»k =u;, j=12,..
220, k=1,2,...,K

k
kilzkx,,kgx,, n=12,...,N

LM )

')]

For example, the outputs are weakly non-refundable and the
desired and unpleasant outcomes are zero, which confirms that
model (1) fits all the prerequisites outlined previously. DEA
systems are either output- or insight based on a DMU’s ability to
produce the highest output or, conversely, to accomplish the
minimal input quantities by the particular output. The input-
oriented paradigm was used in this research because a farmer has
greater control on supplies than outcomes. Equation S6 may be
transformed into a linear equation using the insight CCR
paradigm (radial model). As Eq. 3-4:
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Mme = Zilvm ij (3)
3.3 Exposed to the subsequent
circumstances
5y X <0 “
Zj:lu"Yrj = 17 urZO;VizO (5)

where x denotes the inputs vector, y is the outputs vector, vand u
are the inputs’ and outputs’ weights, i and r show the number of
inputs and outputs, respectively. The construct rating ranges
from 0 to 1. An effective DMU with really no reduction reaction
has an efficiency rating of one. A DMU with a score of 0 efficiency
is considered inefficient (Zhang 2015). Non-radial models, as
opposed to radial models, take into account the slacks as well as
the proportional change in inputs or outputs (Cooper et al.,
2007). Section S5 of SF goes into further into on the differences
between radial and SBM models. Quasi models” performance is
determined using a vector called the loose measure of efficiency
(SBM). Tone was responsible for introducing and developing
SBM (2001). SBM is generally expressed as follows:

1= (I/m)Y s [xio
1+ (i)ZL]S?/J’ro

(6)

minA, S-,S+p =

mind, S—,S+1=1— l/mz:ilts{ [xio 7)
Subject to: 1=t +1 Y t57/ y03% = XA +575 0= YA=s"51 >0,
s$2=20,s">20,t>0.

Minimize 7 = t= Y 57 /xio,

Subject to: 1 =t +137° S,y 5 txg = XA + S5 tyg = YA =S

A>0,5>20,8=>0,t>0

Where S~ = ts7, S* =ts*, and A = tA.

A two different framework configuration, the discovery
chance is obviously shown as: the PPS of standard response in
use for DMUk by 2 different founding document and the
assertion of usual, progressed to a large extend how they can
survive a construction with expelled well-organized units, they
would be able to survive amorphous because they are:

-y R Y0

n — .
S.t.zj:llljxij + Si:X,'k’I =1,...,m,

®)

n +
ijlllj}’rj =S, yuwr=1....s,
n
Zj:lAjZdj = Zgk t+ Rd)d =1,...,D,
n
ijlyjzdj =24k — Td)d =1...,D,

s5;20,i=1,...,m,
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si20,r=1,...,s,
RdZO,TdZO, d= 1,~--;D)
AjZO,},lJvZO,j: 1,...,11

Then the below model is solved;
Ml = min 1—12 wfi *Z / Z
k m—i=1 'x dlzdk dlzdk
1s A S:
+ ;Zrzlwrﬂ>

)

s.t. Z;’:l)tjxij+ s;=xi, i=1,...,m, Z;‘:l“jyfj —st =y r=1...8
Z;‘lejzdj: Zak + R;, d =1,...D, Z?:lp'jzdj = Zak — T;,
d=1,...D,

s;20,i=1,...m,

sE>0,r=1,..s

0<w{<1l,i=1..,md=1...D,

0<w?!<l,r=1..,5d=1...D,

)L >0, B >0,j=1,..,0

The evaluation of the ecological impact is an essential aspect
of the sustainability assessment. While LCA assesses a

manufacturing game’s environmental impact, it doesn’t offer
any suggestions for change. To move an unproductive wheat
farm toward a more efficient production system while ignoring
the repercussions, DEA uses the appropriate quantity of inputs
(i.e. less or higher input consumption).

..yr] eRM, b=

o xy|€RY, y = [y1, yas ..

= [bl, bz, . b]] GRi

x = [x1, %, ..

(10)

Among the most difficult problems to solve in recent times
was the seamless combination of LCA and DEA. This kind of
integration makes it possible to verify if lower input energy
demands have the potential to have a bad impact on the
environment. In addition, this method aids regulators and
producers in assessing the operational and environmental
performance of production methods.

3.3 Data acquisition

The prediction is made using historical data spanning the
years 2010-2019. Energy consumption and economic growth are
the two most important factors used in Greenhouse gas estimates
for G20 nations. Since 2015-2020, records from G20 nations has
been utilised to develop the DEA Model for Energy prices risk,
which relies heavily on only 2 indicators: basic power usage
Greenhouse effect and associated economic efficiencies. For the
period of 2013-2017, we used four different DEA systems to
track G20 nations’ energy use, Energy prices risk, and ecological
capital adequacy, and energy efficienct. Although Models 03 and
04 were used to create Economic Environmental Efficiency,
Models 01 and 02 are the most relevant in terms of energy
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TABLE 1 Energy efficiency estimates.

G20 economies 2015 2016 2018 2019 2020
Australia 0.7383 02642  0.0441 0.0311 0.9963
Japan 0.7504  0.1064  3.000 0.3053 1.5674
United states 0.8109  0.1262  0.1689 0.0099  0.0203
Germany 07432 0.1614  0.0642 0.0507  0.1349
Canada 04585 00152  0.0775 0.0018  0.0441
United Kingdom 0.1224 02434 03615 0.7116  0.1986
Ttaly 03117 0.1903  0.1111 0.0038  0.4445
United Korea 02119 00763  0.2657 0.0121 0.1984
Spain 0.1141 02235  0.8769 0.0278  0.4206
France 0.0882 05864  0.4811 0.0147 02412
Turkey 0.4448  0.1371 0.1244 0.0141 0.1357
Mexico 0.0212 09322 04435 0.1348  0.3065
Argentina 0.5411 0.0262  0.1343 0.0188  0.1735
China 0.0151 0.1055  0.23381 0.0099  0.0007
Indonesia 0.1009 01659  0.2096 2.5671 0.0056
Russia 0.0417  0.1631 0.6217 0.0198  0.0229
Saudi Arabia 0.0986  0.6932  0.4567 0.0171 0.3687
India 03203  0.0418  0.000467  0.0732  0.2099
South Africa 2.0001 0.2606  0.4356 0.0748  0.0717
Brazil 0.1214 00537  0.0296 0.0137  0.0642

consumption and energy efficiency. This research makes use of
one inputs, one acceptable result, one and unwanted outcome.
Demographics (estimated in millions), Gross Domestic Product
(GDP) (calculated in billions of US dollars), energy consumption
(EC), energy intensity (EI), and Emissions of carbon dioxide are
all factors to consider.

4 Results and interpretations
4.1 Empirical results

The study’s major objective is to look at how various types of
extraordinary occurrences affect energy value risk. Shocking
occurrences are divided into two categories: those that occur
on a regular basis, and those that test human limitations.
Drought, epidemics and extreme weather are examples of
routinely ludicrous phenomena. To make sure that time series
variables are stationary before conducting the relapse inquiry, the
results of which are reported in Table 1.

Table 1 shows that in all tests, all-time series factors are fixed
cycles with the same capture and pattern. Table 2 shows the
impact of frequent outlandish occurrences on the WTI raw
petroleum value risk on the WTI raw petroleum value. In
Table 3, Brent is used as the dependent variable, and the
findings show the impact of catastrophic occurrences on the
Brent unrefined petroleum value hazard. This causes a faulty
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TABLE 2 Primary Energy Consumption efficiency.

Country

Australia
Japan

United states
Germany
United Kingdom
Canada

Italy

United Korea
Spain

France
Turkey
Mexico
Indonesia
China

Russia

Saudi Arabia
South Africa
Argentina
Brazil

India

Energy consumption efficiency

0.99
0.89
0.81
0.87
0.67
0.45
0.67
0.88
0.30
0.45
0.50
0.57
0.43
0.43
0.31
0.65
0.34
0.39
0.32
0.10

TABLE 3 Energy Price Risk estimation through DEA.

G-20 economies

France
China
Canada
United States
Germany
Ttaly

Japan
Turkey
United Kingdom
Mexico
South Korea
Australia
Argentina
India

Saudi Arabia
South Africa
Russia

Spain

Brazil

Indonesia

2015

0.7383
0.7504
0.1809
0.1742
0.2585
0.0355
0.3117
0.2119
0.1141
0.0882
0.4448
0.0212
0.5411
0.0151
0.1009
0.3417
0.0986
0.0303
0.1237
0.0114

Frontiers in Environmental Science

2016

0.2642
0.1064
0.1262
0.1614
0.3152
0.2434
0.1903
0.0763
0.0235
0.5864
0.1371
0.9322
0.0262
-0.0055
0.1659
0.1631
0.16932
0.3418
-0.2606
-0.0537
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border assessment since autocorrelation will increase the
computed relapse line’s swing scope.

This indicates that the aggravation term is not auto
correlated, as shown by the correlation test, which reveals that
the vast majority of Durbin Watson insights are close to 2. To
begin, let’s take a look at what happened at Table 2. Segment 1’s
data show that the Drought Coefficient is 0.6241, meaning that a
dry spell generates a 0.6241 percent rise in WTI oil value risk.
This increases the risk by 0.6241 percent. According to this
finding, the presence of a dry season affects the risk associated
with WTT oil prices. This segment’s Infectious coefficient of
1.0825 is large at the 1 percent level, as seen by the findings of
segment 2. WTI oil value hazards increase by an average of
1.0825 percent in response to a plague outbreak, indicating that
Epidemic has a negative influence on oil value hazards.

Excessive temperature occurrences raise WTT oil value risk by
0.6451 percent, as shown in segment 3. The computed coefficient
of temperature is thus 0.6451 percent at a 1 percent level of
measurable significance. Section 1’s findings show that Storm’s
coefficient is 0.7508, which is higher than the 1% criterion. This
conclusion suggests that the unusual character of the tempest has a
negative influence on the chance of an increase in the price of
crude oil. As per study findings, the estimated flood coefficient is
0.9107 when the three control variables US, Gold, and Production

2017 2018 2019 2020
0.0441 0.0311 0.9963 0.3965
0.1243 0.3053 0.0964 0.5827
0.1689 0.1099 0.0203 -0.0816
0.0642 0.1507 0.1349 0.1834
0.0775 —-0.1018 0.0441 0.1056
0.3615 0.7116 0.1986 0.6278
0.0764 —-0.0038 0.0025 0.1996
0.0657 0.2121 0.1984 0.1337
0.8769 —-0.3278 0.4206 0.2869
0.0811 0.0147 0.2412 0.9529
0.044 0.10141 0.1357 0.4636
0.4562 0.1348 0.3065 0.0822
0.1343 0.0188 0.0735 0.6403
0.0381 0.099 0.0007 0.4014
0.2096 24113 0.1056 0.2775
0.6217 0.2198 0.9229 0.2308
0.1525 1.4171 0.3687 0.1458
0.0467 0.0732 0.2099 0.9699
0.4356 0.0748 0.0717 0.1351
0.0296 0.4137 0.0642 0.3359
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are put together. This value is significant at the 1% level since it
implies that a flood raises the risk of WTT oil value.

Regardless, they only cared about the price history of West
Texas Intermediate (WTI) oil and ignored the possibility of oil
price volatility. There is also a lack of research on the impact of
various sorts of remarkable occurrences on oil price risk, since
the time frame only goes up to May 2006. EMD-based event
research approach was utilized by Zhang et al. (2009) to relate
ludicrous events in raw petroleum markets. Although this
procedure yielded conclusive results, they were not universally
recognized or successful. In addition, we distinguish between
normal and human-caused outrageous occurrences, and then
utilize multivariable relapse models to explore the connection
between the various types of spectacular events and oil price risk.

There is a strong correlation between wildfire and WTI oil
prices because wildfires increase the risk of an oil price drop. The
calculated coefficient for wildfire is 0.4886, and it is manifestly
crucial at the 1% level. The mortality coefficient is shown to be
positive and big in segment (7), demonstrating that the larger the
power of catastrophic events, the greater the negative influence on
oil value risk. After that, we’ll examine section’s repercussions (8).
By analysing the coefficients of all the aforementioned absurd
occurrences, we determine that a pandemic has a negative
influence on WTI oil value risk. As an example, the COVID-
19, which is now spreading over the world, originally delayed the
rise of global oil consumption, causing in a sharp drop in oil prices
and an increase in long-term oil cost risk. 15 A major oil-
producing country’s decision to reduce output is more likely
now that COVID-19 has had a negative influence on global
demand for crude oil.

While oil demand and supply would be impacted
immediately, the COVID-19 pandemic might raise oil prices’
susceptibility in the long term by impacting global patterns. 16 In
spite of the small coefficients for Drought and Wildfire, their
route follows the assumptions, which is important to remember.
Table 3 shows the impact of catastrophic events on the Brent oil
value hazard, which we examine in more detail below.

After effects of the segment show that Terrorism3’s
coefficient is 0.2547, which is statistically significant at 1%.
(3). A psychological warfare event’s death toll has a negative
influence on the risk of the WTI oil price, according to this
analysis. Terrorism4 is the last factor to consider when figuring
out how much intimidation is legal. Because of this, an increase in
both offenders’ and victims’ confirmed non-fatal wounds raises
the chance of WTT oil’s value rising.

4.2 Sensitivity analysis

As shown by study results the coefficient of 0.3342. It is
possible to infer from the results of Table 2, table 3, and Table 4
that psychological warfare raises oil value risk by having
significant coefficients for the majority of illegal intimidation
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TABLE 4 Impact of energy prices risk on energy efficiency in sample
period.

G-20 economies 2015 2016 2017 2018 2019 2020
France -0.231 0.113 0.859 0.042 -0.247  0.175
China 0.127 0.099 -0.239  0.085 -0.073  -0.359
Canada -0.381 -0.952 -0.417 -0.201 -0.069 -0.523
United States -0.105 -0.504 -0.102 0.454 -0.268 —0.903
Germany 0.837 -0.083 -0.099 -0.673 -0.179 -0.207
Italy -0.419 -0.438 0.765 -0.719 -0.009 0.351
Japan -0.205 -0.957 -0.257 0.234 -0.036  0.846
Turkey -0.153 -0.194 -0.553 0.014 -0.084 0.356
United Kingdom -0.331 -0.043 0.273 0.795 0.00 0.472
Mexico -0.331 -0.003 -0.487 0.131 -0.864 0.853
South Korea 0.0837  0.917 0.000 0.276 0.884 0.262
Australia 0.0571 -0.674 0.829 0.896 0.478 0.798
Argentina -0455 -0.215 -0.591 0.149 0.445 -0.562
India 0.415 0.484 0.176 0.192 -0.256  —0.024
Saudi Arabia 0.893 0.113 0.068 0.688 -0.472  0.696
South Africa 0.219 0.507 0.009 -0.429 -0.213 0.405
Russia -0.875 0.191 -0.153  0.785 -6.745 0.219
Spain -0.477 -0.342  0.294 0.278 -0.922  0.226
Brazil -0.261 -0.035 -0.148 -0.102 -0.573 -0.055
Indonesia 0.587 0.385 0.827 0.132 -0.261 -0.818

factors. Figures 1, 2 come up with a similar outcome as well. The
reason catastrophes have such a large influence on oil value risk is
explained. To begin, unexpected occurrences have lowered
market estimates for oil consumption and given the market a
pessimistic outlook for the rest of the year (. There is a greater
likelihood of oil prices rising when the economy is under stress. A
second possibility is that the occurrence of unusual events may
raise oil price risk by jeopardising the whole financial system.
When a super level hits a single monetary market, it has a greater
impact.

We begin by comparing the real cost of oil to the perceived cost as
a measure of strength. We utilise the apparent unrefined petroleum
cost divided by the US currency record as of 1 April 1983 to determine
the true oil cost. To find out how unexpected occurrences affect actual
oil value risk, we go deeper. Tables 5 display the findings.

According to our results, unusual occurrences might raise the
actual oil value risk, which is in line with previous relapse
research. Important outcomes section also presents results
when energy value risk is determined by applying the oil
value risk (See Table 5).

4.3 Discussion

Due to the high repetition data in a trial examination offers
more advantages than low repetition data, the preceding section’s
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FIGURE 1
Input-output based empirical movement of energy prices risk.
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FIGURE 2
Input-out empirical nexus between study variables.

empirical delaying effects are dependent on consistent data. The
repeatability of empirical results was examined by Hernandez
et al. (2019) using step-by-step data, step-by-step data, and
month-to-month repetition data. Re-evaluating the models
using step-by-step and month-by-month data allows
researchers to analyse the outcomes’ energy. Step-by-step and
pay period data at the funny events oil cost risk associations.
There is a lot of information in Sections 1 and 6 on the impact of
various sorts of catastrophic occurrences on WTI and Brent
crude oil values.

As evaluated there has a negative impact on WTI oil value risk,
as shown in Figures 1, 2 and Table 4 examine the impact of unlawful
terrorism on the Brent oil price risk. In Table 1, we first presented the
coefficients of typical hilarious occurrences after a substantial
number of data weeks. Drought and catastrophic explosion
catastrophes are the only two that tend to increase the likelihood

of oil depreciation. The negative effect of illness on oil value risk is

Frontiers in Environmental Science

09

10.3389/fenvs.2022.982322

> 2 R I RS D e
f NS IR N N RS, \C N AN A\
& @ &EF P @
$ & Rl S
AR O &
*

considerable, as we see when we separate the coefficients of these
catastrophic event factors. We get the same result while using Brent
oil value risk as the dependent variable. Table 2 displays the mental
fighting factor coefficients for data acquired over an extended period
of time. Mentally battling raises the chance of losing esteem both
inside and externally, according to research.

When dread-based oppressive occurrences produce more
fatalities or injuries, oil prices are put in jeopardy. Amazing
occurrences have a divergent influence on oil price risk by raising
WTI peril or Brent esteem risk in light of about anything. The
results are clear at all data rates, which is exactly what is needed.

The International Disaster Database (EM-DAT) reveals that
the vast majority of these disasters are related to oil-producing
regions and key oil-destination markets all over the world. Due to
geological and geographical causes, the Middle East and North
Africa, for example, have actual dry seasons. Africa has the most
pandemics, Europe has the most extreme temperatures, and
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TABLE 5 Robustness analysis.

1 2 3
C 133.55%* 233.430¢ 145.237%%
(—4.14) (—4.11) (-3.67)
EPR —3.589*** — —
(-5.99) — —
EE — —2.4544** —
— (-3.33) —
EC — — —
EG — — —0.034***
— — (-8.12)
Res_ — — —
EPR — — —
Res_EE — — 0.078**
— — -7.16
Res_ — — —
EC — — —
EI — — —
Res_ — _ _
EI — — —
Adjusted R2 0.774 0.797 0.567

North America has the most flooding. Because of this, we use
data from catastrophic events on each continent to figure out
how crazy events are related to growing oil prices. 18 As a result,
we examine the influence of catastrophic events in North
America on WTT oil value risk, the impact of devastation in
Europe on Brent oil value risk, and the impact of horrible events
in Asia and Africa on Dubai oil value risk individually.

The results are summarised in Table 5. It turns out that the
5 percent coefficients for Drought, Epidemic, Storm, and Flood
are tremendous, suggesting that the occurrence of most
catastrophic events in the Americas has boosted the energy
price risk significantly Because of these and other tragic
occurrences, the risk that Brent crude may rise in value has
grown. The heightened risk to Dubai’s oil value has been
exacerbated by the fact that the great majority of catastrophic
catastrophes have occurred in Asia and Africa. As you can see
from the backslide results provided above, they assess the
fundamental results’ strength from the side.

5 Conclusion, implications and future
research

Using step-by-step data from, this research explores the
consequences of different forms of amusing events on energy
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188.21**
(~3.56)

0.789
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167.156** 108.01** 78.09*** 34,110

(~4.03) (-2.01) (-2.01)

—-0.623

(-3.99)
—3.799%

(-0.57) (-5.67)
~0.89* —
(-1.33) —
—0.201**
(-1.84)
0.064** —

-2.19 —
— ~0.032+
— (~2.66)
0.049%%* —

-5.31 —

— — — 0.059%%*
-2.77

0.056*** —0.089*** —

—7.84 (-6.93) —
0.079*%* —

-3.67 —

0.678 0.895 0.562 0.789

esteem peril. Overall, our trial data first imply a strong influence
of ludicrous events on oil esteem risk. In general, unusual incidents
boost the danger of oil depreciation. More particular, both
catastrophic events and mental persecution aggravate this. Among
all the calamities, the adverse effect of a pandemic on oil price volatility
is substantial. The following closures are astounding after superseding
the evaluation points of unusual occurrences, re-surveying the models
for two subsamples, and employing varied data frequencies of step by
step data and month to month data.

« We additionally exploit vaporous petroleum cost risk as a
substitute variable for energy cost risk, and find that the
occurrence of catastrophic occurrences boosts combustible
gas esteem risk, but mental maltreatment has the biggest
influence.

« The disclosures in this paper open the way for crucial study
in the domain of energy funding.

o Furthermore, these results might be beneficial to firms
searching for enhanced ways for monitoring energy esteem
danger, as well as councils worried about the influence that
power valuation risk may have on monetary outcomes and
prosperity.

We understand that our paper may serve as a warning to
governing authorities and energy organisations to concentrate

frontiersin.org


https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.982322

Shao and Wang

more on the negative impacts of catastrophic occurrences and
unlawful terrorism and to respond to them on time. In
particular, officials in various countries must concentrate
on the adverse effect of epidemics on oil prices, such as
COVID-19, which is presently sweeping the world. This
work has strong coordination implications for future
research in the domains of energy and finance. Energy
finance danger, for example, mixes development risk,
social risk, and so on, in addition to energy esteem
hazard. Nonetheless, the influence of weird events on
energy financial risks other than energy esteem risk
should be further investigated in the future. Furthermore,
the influence of COVID-19 on energy financial concerns will
be examined later down.

Data availability statement

The original contributions presented in the study are
included in the article/supplementary material, further
inquiries can be directed to the corresponding author.
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