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A B S T R A C T   

The emergence of Covid-19 has created a global panic that affects global economic performance and causes 
natural resources commodity price volatility. In this regard, the current research study investigated the nexus of 
natural resource commodity price volatility and global economic performance from January 01, 2019, to July 01, 
2021. Using the wavelet power spectrum and wavelet coherence approaches, the empirical findings reveal that 
only the natural resource commodity prices are vulnerable. However, no vulnerability has been observed for the 
global economic performance. Additionally, the wavelet coherence reveals that there is no long-run or the short 
run causal association between these two variables. Moreover, the Breitung-Candelon spectral Granger causality 
test confirms no causal relationship between natural resource commodity price volatility and global economic 
performance. Based on the empirical findings, this study provides some relevant policy implications.   

1. Introduction 

Since the beginning of the 21st century, the world has faced many 
challenges in the earlier decades, such as volatility in natural resource 
oil price, global financial crises, and the recent Covid-19 pandemic 
outbreak that discourages economic performance all around the world. 
Besides, crude oil in the global market has faced a significant downturn 
during the last two decades, specifically in the 2007–08 financial crises 
and Covid-19 pandemic crisis (Guan et al., 2021). In recent times, the 
world has been facing two major shocks: (i) the outbreak of Covid-19 
pandemic and (ii) the drop in the global natural resource commodity 
oil price (Sharif et al., 2020). The intersection of such two issues will 
almost certainly trigger a long-term economic depression, plunging the 
leading (US) economy and other economies of the world into another 
recession. The Covid-19 epidemic keeps spreading rapidly across the 
globe, producing record stock market volatility and economic policy 
uncertainty, with current stock volatility levels rivaling or exceeding 
those seen in October 1987, December 2008, and the 1929 stock market 
crash (Sharif et al., 2020). Besides the stock market volatility, recent 
studies argued that not only Covid-19 significantly promote natural 
resources commodity (crude oil) price volatility but also other factors 
such as Russia and Saudi Arabia trade war and negative oil price news 
(Zhang, 2021; Albulescu, 2020; Bourghelle et al., 2021). Besides, these 

studies argued that an increase in the Covid-19 new cases and death 
ratio significantly enhances volatility between 8% and 22%. Moreover, 
Gil-Alana and Monge (2020), in their recent study, empirically explored 
that this natural resource commodity oil price shock in the Covid-19 
pandemic is persistent and long lasting. (see Table 1) 

Concerning volatility or Uncertainty, many studies argued that nat
ural resources, specifically oil prices, adversely affect the country’s 
economic growth projected by the rising inflation and unemployment by 
degrading the financial assets, specifically in the oil-importing econo
mies (Sauter and Awerbuch, 2003). Still, the results are not consistent, 
as all the studies indicate diverse outcomes. The earlier study of Hooker 
(1996) unveils that there is no causal association between the natural 
resource commodity oil prices and economic performance by analyzing 
the data after 1980. In contrast, a number of studies, including Katoka 
and Dostal (2021), Hayat and Tahir (2021), Guan et al. (2021), Lardic 
and Mignon (2006, 2008), Brown and Yücel (2002), among others, that 
provide evidence for the asymmetric and non-linear association between 
the natural resource commodity price and economic performance. An 
increase in the natural resource commodity price, particularly, may well 
have a negative impact on economic activities. Still, a drop in the price 
of natural resource commodities does not always imply greater output 
levels. One might also argue that if an oil price decreases, it increases 
Uncertainty about price fluctuations; some of the increased production 
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would be countered by lower output levels as a result of increased Un
certainty. Therefore, rather than the oil price’s level, the oil price’s 
volatility (or Uncertainty) may be connected to the collective level of 
output. In this concern, Bashar et al. (2013) provide evidence that the 
natural resource commodity price does not influence the aggregate 
output level. However, the aftershocks of Uncertainty or volatility of 
natural resources commodity prices create panic and majorly contribute 
to the aggregate output level. 

After World War II, oil became the major energy resource, particu
larly for transportation and manufacturing, and is vital in industrialized, 
developing, and emerging economies (Su et al., 2020). Crude oil has the 
largest market share in the commodities sector, accounting for around 
40% of global energy consumption. Oil price volatility is a source of 
anxiety for economies, particularly those that are oil-dependent. The 
Uncertainty has negative and disruptive macroeconomic effects that, if 
not addressed, may become a hurdle to sustainable economic growth in 
the future (Shakoor et al., 2020; Su et al., 2021; Ebrahim et al., 2014). 
Petroleum crises such as the Arab oil embargo (1970), the Iran-Iraq 
conflict (1980), the first Gulf war (1990), the great recession/global 
economic crisis (2008), and the current Covid-19 pandemic (2020) 
enhance the instability in oil prices, which have a major impact in 
economic growth of the countries. Although supply and demand drive 
the long-term oil price pattern, oil-related events and speculating ac
tivity can enhance oil price volatility and create market uncertainty. As a 
result, business cycles and macroeconomic structures are greatly asso
ciated with natural resources price volatility (Guan et al., 2021; Sharma 
et al., 2021). However, after the emergence of the Covid-19 pandemic, 
most of the economies across the globe have taken precautionary mea
sures in response to the contagious pandemic (Doğan et al., 2020; 
Pandey et al., 2021). This resulted in the global lockdown, which in turn 
offset economic and production activities (Shahzad et al., 2021; Sarwar 
et al., 2021). It is believed that the fall in economic activities and 
transport, which is accounted for two-thirds of the oil demand, has 
seriously affected the oil demand (Algamdi et al., 2021). This reduction 
in the transport, production and economic activities significantly re
duces the natural resource commodity demand in the global market, 
which decreases the prices of that commodity across in the global nat
ural resource commodity market. 

Since Covid-19 pandemic is a contagious disease and a source of 
symmetric risk, there is a need for further research on the economic 
effects of the Covid-19 pandemic at the global level. In this concern, the 
current study aims to analyze the volatile behavior of global economic 
performance and natural resource commodity prices throughout the 
selected time period. The specific method adopted by this study would 
identify the volatility of each variable across time. Another objective of 
this study is to empirically investigate the causal link between the global 
economic performance and natural resource commodity price volatility 
in pre and post pandemic periods. However, to achieve the former 
objective, this study used two approaches, the wavelet coherence, which 
identifies both the short and long-run causal association between the 
variables and the frequency domain causality (further details of the said 
approaches are provided in Section-3). This study utilized the recent 
data set for global data covering the period from January 01, 2019, to 
July 01, 2021. The considered dataset covered the critical economic 
crisis period of Covid-19 when oil prices dropped to the lowest, where 
oil traded at $-37.63 per barrel. Whereas, prior to the oil price drop, the 

natural resources market was moving rapidly towards stabilization. 
Therefore, this oil price drop makes it more volatile and fluctuating than 
usual. 

In addition to the prior, this study employed the wavelet approach to 
analyze vulnerabilities and/or volatilities in the natural resource com
modity prices, global economic performance, and their causal associa
tion. Prior to this study, the same approach is utilized by Sharif et al. 
(2020) to investigate the US economic policy uncertainty, oil prices and 
stock market in the Covid-19 pandemic, Arain et al. (2020) to analyze 
dynamic relationship between foreign direct investment, renewable 
energy, economic growth and carbon emission in China, Adebayo and 
Akinsola (2021) to examine the causal linkage between economic 
growth, energy consumption and CO2 emissions in Thailand. These 
recent studies have adopted the mentioned methodology for vulnera
bilities identification and causal association between the variables. After 
employing the said methodology, this study’s results highlight signifi
cant long-run and short-run vulnerabilities in the natural resource pri
ces. At the same time, no significant vulnerabilities have been identified 
in the global economic performance and the causal linkage between 
them (natural resources price volatility and global economic 
performance). 

This study contributes to the existing literature in three ways. Firstly, 
this is one of the pioneering studies empirically investigating global 
economic performance and natural resource commodity prices vola
tility. Even though many studies contributed to the literature regarding 
oil prices and economic growth nexus. Still, a gap is present in economic 
performance and natural resources volatility, where this study attempts 
to fill this gap. Secondly, this study adopts both the pre and post Covid19 
pandemic periods for empirical analysis. Although the literature dis
plays many studies that have been done either in the pre-Covid-19 
pandemic era or the post-Covid-19 pandemic era, no study considers 
both periods of pandemic. Therefore, this study is novel in contributing 
to the literature analyzing both the mentioned periods concerning 
volatility in natural resources and economic performance via time- 
frequency analysis. Lastly, the current used the most recent dataset for 
empirical investigation, which could better display the current global 
economic performance and natural resource commodity price scenarios 
from a global perspective. 

The rest of the paper is organized as follow: Section-2 presents re
view of the relevant literature, that covers both the pre and post Covid- 
19 pandemic periods; Section-3 provides detailed methodology for both 
the wavelet approach and the frequency domain causality; Section-4 
presents the estimated results and their discussion; finally, Section-5 
provides conclusion and the policy implications. 

2. Review of literature 

Concerning the natural resource commodity price volatility and 
economic performance, many scholars and researchers have efforts to 
provide an extensive literature in both the pre and post pandemic pe
riods. Based on the two pandemic periods, literature in the current study 
have been distributed into two groups: (i) natural resource commodity 
prices volatility and economic performance in the pre-pandemic period, 
and (ii) natural resources commodity prices in the post pandemic pe
riods. Additionally, most of the studies targeted the crude oil prices as 
the natural resource commodity due to most traded natural resource that 
also covers 33% of the global energy demand (Van Eyden et al., 2019). 
Regarding the pre-Covid-19 pandemic period, many scholars, including 
Katoka and Dostal (2021), Hayat and Tahir (2021), Guan et al. (2021), 
Mukhtarov et al. (2020), Atil et al. (2020), Rosnawintang et al. (2021) 
among others, have empirically investigated the influence of natural 
resource(s) on economic and financial growth of various countries. 
While regarding the post-Covid-19 pandemic period scholars such as 
Kartal (2020), Albulescu (2020), Prabheesh et al. (2020), Sharif et al. 
(2020), Gil-Alana and Monge (2020), among others, empirically exam
ined the influence of Covid-19 on both the economy and oil prices in 

Table-1 
Descriptive table.   

CROP GLEP 

Mean 51.51903 − 0.803106 
Median 54.07000 − 2.057911 
Maximum 75.93000 8.012987 
Minimum 18.84000 − 4.043798 
Std. Dev. 13.01945 3.405818  
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different countries and regions, which are specifically discussed below. 
However, prior to the literature regarding natural resources and 

economic performance nexus, studies have extensively provided litera
ture covering natural resource volatility in the post-Covid-19 pandemic 
era. In this regard, Zhang (2021) used the autoregressive hetero
skedasticity model in China’s case and revealed that Covid-19 pandemic 
positively influences oil stock volatility. Albulescu (2020) utilized the 
autoregressive distributed lags (ARDL) model and validates the earlier 
study that an increase in the new cases of Covid-19 negatively and 
significantly affects oil prices in the long-run US. In consistent with these 
findings, Gil-Alana and Monge (2020) conclude that Covid-19 plays a 
positive role in oil market inefficiency. Also, the study found that the oil 
price series is mean reverting, while the shock will have a long-lasting 
effect. Bourghelle et al. (2021) argued that the trade war between 
Russia and Saudi Arabia in the Covid-19 period leads to an uncertain 
situation, which encouraged supply shock in oil market. However, the 
shock and Uncertainty lead to higher volatility in the natural resource 
oil price. Besides, Narayan (2020) and Devpura and Narayan (2020) 
explored that Covid-19 active cases and Covid-19 death ratio and 
negative oil price news also increase volatility in the oil prices between 
8% and 22%. Although these studies have mentioned volatility in the oil 
prices, they ignored most indicators, i.e., economic growth and eco
nomic performance in the Covid-19 pandemic. 

Concerning wavelet approach, studies are available that consider the 
said approach to obtain both the short-run and long-run estimates and 
the causal association for appropriate policy making. In this regard, the 
recent study of Sharif et al. (2020) analyzed daily data via employing the 
wavelet approach and concludes that the US economic policy uncer
tainty and oil market is greatly sensitive to and influenced by the 
pandemic outbreak. Concerning macroeconomic variables leading var
iables and oil price dynamics, Hathroubi and Aloui (2020) utilized the 
partial and multiple wavelet coherence and unveils that non-oil GDP, 
trade balance, public expenditures, and oil prices showed volatility be
tween 1970 and 2016 period. Besides, the study found a negative 
connection between non-oil balance and oil prices and a positive cor
relation between government expenditure and fluctuations in oil prices, 
revealing pro-cyclical fiscal policy. 

2.1. Literature review on the natural resource commodity price and 
economic performance in the pre-covid-19 pandemic 

One of Katoka and Dostal (2021) investigated economic perfor
mance, natural resources, and international commodity prices in 45 
Sub-Saharan African economies covering the 1990–2019 period. The 
study used random coefficient model and concluded that natural re
sources contribute to economic growth. Also, the results found that 
natural resource countries specialized in commodity exports performs 
better than the other economies. In contrast, Rahim et al. (2021) found 
the presence of resource curse in the next-11 countries. However, the 
natural resources in the present of human capital development posi
tively affect economic performance. The study of Hayat and Tahir 
(2021) investigated resource-rich economies including Oman, Saudi 
Arabia, and UAE throughout 1970–2016 and employed autoregressive 
distributed lag (ARDL) model. The results obtained reveal that natural 
resources positively and significantly affect economic growth only in 
UAE and Saudi Arabia. However, the volatility of the natural resource 
negatively influences economic growth in the three countries. Con
cerning energy consumption, oil price and economic performance, 
Shahbaz et al. (2017) and Sarwar et al. (2017) provide evidence about 
the existence of bidirectional causal association between oil price and 
economic growth. Also, these studies argued that oil price significantly 
affect economic growth in OECD countries. On the other hand, Waheed 
et al. (2020) argued that capital formation could be an efficient tool to 
boost renewable energy and tourism investment for sustainable eco
nomic growth in Saudi Arabia. 

Guan et al. (2021) examined natural resource price volatility and 

economic growth while employing the pooled mean group (PMG) and 
ARDL approaches concerning natural resource dependent countries. The 
results unveil that the natural resources price volatility could be detri
mental to economic growth in the long-run. However, economies 
behave differently in the short run. In the pre-Covid-19 pandemic 
period, Mukhtarov et al. (2020) examined the influence of oil prices on 
economic growth and other macroeconomic variables between January 
2005 and January 2019 in Azerbaijan. The study found that cointegra
tion exists between these variables using the Johansen cointegration and 
vector error correction model (VECM) approaches. Further, the study 
confirms that oil prices positively and significantly affect economic 
growth. Prior to Covid-19 pandemic, Bashar et al. (2013) investigated 
the oil price uncertainty and the macroeconomy of Canada while using 
the structural VAR model. The results asserted that the oil price shock 
does not exert an effect on the aggregate output level. However, the 
Uncertainty in the oil prices significantly contributes to the variations in 
the output levels. Also, the study illustrates that the oil price uncertainty 
reduces the durable and non-durable manufacturing in the sub-sectors. 
A similar insignificant causal association between the oil prices and 
macroeconomy has been found by the earlier study of Hooker (1996), 
which investigated the data after 1980. 

In case of Pakistan, Atil et al. (2020) the finance growth linkage 
while analyzing the role of oil prices throughout the 1972–2017 period. 
The study employed the long-run co-variability approach and concluded 
that although natural resources promote financial development. How
ever, the oil prices negatively affect financial development in the region. 
The study of Cevik et al. (2020) investigated oil prices, stock market, and 
volatility spillover in Turkey. The data covers the period from 1990 to 
2017 and employed EGARCH analyzing technique. The results explore 
that the oil prices significantly affect the stock market of Turkey. 
However, the study does not provide the spillover effect of oil prices, 
whereas the crude oil spillover effect is found only in 1993 and 
2008–2009. Using the panel ARDL approach, Rosnawintang et al. 
(2021) investigated the crude oil prices volatility impact on economic 
growth in ASEAN-5 economies over the 1995–2018 period. The study 
reveals that the crude oil price volatility negatively affects economic 
growth in the short run only. In contrast, Millia et al. (2020) used ARDL 
approach in the case of Indonesia throughout 1995–2018 and discov
ered that the crude oil prices volatility does not significantly affect the 
tourist arrival in the region. Although, the tourism industry has a sig
nificant contribution to the economy. Still, the influence of crude oil 
prices volatility is not significant in the tourists’ arrival. 

2.2. Literature review on the natural resource commodity price and 
economic performance in the post-covid-19 pandemic 

One of the recent studies of Kartal (2020) investigated the Covid-19 
pandemic impact on the Turkey’s oil prices. The study uses daily data 
from July 25, 2019, to October 30, 2020 and employed a multivariate 
adaptive regression. The results asserted that the volatility index affects 
oil prices. Also, the Covid-19 pandemic affect the local currency oil 
prices in the country. Albulescu (2020) investigated daily data from 
January 21 to March 13, 2020 and employed the ARDL model con
cerning oil prices and economic policy uncertainty in the US. The study 
results report that the Covid-19 deaths and cases increase do not affect 
economic policy uncertainty in the US. However, the oil prices nega
tively affect economic policy uncertainty in the Covid-19. For the case of 
top ten oil exporting economies, Prabheesh et al. (2020) investigated the 
time-varying dependence between stock markets and oil prices. The 
study analyzed daily data while employing the DCC-GARCH approach 
and exhibited the time varying dependence of oil prices and the stock 
market. Besides, this reduction leads to the fall of the stock market due 
to lower future’s profitability, that further decline economic activities. 

Additionally, Sharif et al. (2020) studied oil prices and economic 
Uncertainty along with the other macroeconomic factors in the case of 
the US. Using the wavelet based approach, the study reveals that the 

L. Sun and Y. Wang                                                                                                                                                                                                                            



Resources Policy 74 (2021) 102393

4

association between the variables varies across time. However, the 
Covid-19 pandemic has a greater influence on the economic Uncertainty 
of the US economy. Moreover, the authors argued that oil is the leading 
market in the US that displays both lower and higher frequencies across 
the observations. In continuation, Gil-Alana and Monge (2020) analyzed 
the influence of Covid-19 on crude oil prices. The authors asserted that 
the oil prices are highly persistent that displayed the mean reverting 
behavior. Besides, the authors argued that the data prior to Covid-19 
pandemic reveals an efficient market. In contrast, after the pandemic 
outbreak, the oil market becomes inefficient, and this shock will be 
transitory with having a long-lasting effect. 

In case of Saudi Arabia, Algamdi et al. (2021) investigated the impact 
of Covid-19 death cases on oil prices between January 22 and June 14, 
2020. The study used the ARDL modelling approach and concluded that 
the Covid-19 deaths significantly affect the oil prices in the country. 
However, the death ratio indirectly affects the crude oil price volatility. 
Moreover, Apergis and Apergis (2020) studied whether the Covid-19 
pandemic and oil price drive the US partisan conflict and asserted that 
both the oil prices and the Covid-19 significantly help mitigate the US 
political polarization. 

Although, extensive literature is available that empirically in
vestigates the influence of natural resources commodity prices and 
crude oil or oil prices on economic growth and other indicators. How
ever, to the best of our knowledge, no attempts have been made that 
empirically discussed and explored the natural resource commodity 
price volatility and global economic performance in both the pre and 
post Covid-19 pandemic periods. 

3. Data and methodology 

3.1. Data and theoretical background 

This section of the study emphasizes on the choice of data and 
econometric procedure employed during empirical investigation. The 
current study used only two variables for the global representation of the 
correlation between natural resources commodity prices volatility and 
economic performance. In this regard, the study opted for the data for 
both the pre and post Covid-19 pandemic periods. Specifically, we 
adopted monthly data covering both pre and post pandemic periods 
from January 01, 2019, to July 01, 2021. The data for the under dis
cussion variables are collected from two sources: the global economic 
performance data is obtained from the world development indicators 
(World Bank, 2021) and the crude oil prices data is extracted from the 
West Texas Intermediate (WTI, 2021). This study specifically used the 
crude oil prices in dollars and the global economic performance con
cerning the variables. The reason for taking the crude oil prices (CROP) 
is that crude oil is the most traded natural resource and covers 33% 
primary energy consumption globally (Wachtmeister et al., 2018). 
However, this 33% of the crude oil consumption contributes to the 
economy in the form of industrial production and residential purposes. 
In this regard, the prices of such natural resources played an essential 
role in the economic performance of both the energy importing and 
exporting economies. Besides, unlike other natural resources, the vola
tility in the crude oil prices largely swings relative to other minerals and 
natural resources (Mehrara and Oskoui, 2007; El AnshasyBradley, 2012; 
Plourde and Watkins, 1998). From a theoretical perspective, it is well 
established that an increase in natural resources like crude oil in this 
case, promotes economic growth and enhances revenue of the oil 
exporting economies and vice versa. But on the other hand, the price 
hike in natural resources adversely affects and offsets economic per
formance due to a reduction in industrial production and other eco
nomic activities (Van Eyden et al., 2019). This negative effect of the 
natural resource commodity price volatility on the global economic 
performance could be better explained by the theory of irreversible in
vestment, which is pioneered by Henry (1974) and Bernanke (1983). 
During the Uncertainty, the theory of irreversible investment predicts 

that the investors would limit or postpone the expenditures considered 
irreversible. At the same time, the limiting or postponement in the in
vestment reduces the output on the aggregate level and for those con
sumers due to the price volatility in the natural resources (Hamilton, 
2003). Therefore, the natural resource commodity price volatility pro
motes Uncertainty and investors’ concerns regarding profitability in the 
future. This simultaneously enhances the postponement of the in
vestments and expenditures, which consequently adversely affects eco
nomic performance. 

3.2. The wavelet 

The wavelet analysis possesses some advantages in economic 
research, as instead of the basic classifications of short-term fluctuations 
and long-term trends used by traditional approaches like error- 
correction models and co-integration associations, it breakdown a 
time series into fully specific time scales (Iqbal et al., 2020; Yan et al., 
2021). By collecting data differences, wavelet analysis also allows for 
retaining essential variables information that might otherwise be lost 
using standard approaches (Kim Karlsson et al., 2018). Wavelet analysis 
reveals how the distinct periodical elements of a time series vary over 
time by estimating the spectral properties of the time series as a function 
of time (Fareed et al., 2020). The wavelet transform enhances a time 
series into scaled and shifted versions of a function termed as the mother 
wavelet–which has a restricted duration and spectral band in time 
(Aguiar-Conraria et al. (2008). The capacity to execute natural local 
analysis of a time series is provided by the wavelet transform, in which 
the wavelets’ length varies endogenously: it extends into a lengthy 
function of wavelet to evaluate movements with low frequency, and it 
also squeezes into a short function of wavelet to estimate movements 
with higher frequency. For example, in order to catch rapid changes, 
very short functions would be appropriate (narrow windows). Simulta
neously, very lengthy functions would be appropriate for isolating slow 
and consistent movements (wide windows). Moreover, another advan
tage of the wavelet approach is that it could deal with the 
non-stationarity issue of the time-series, which other approach are 
mostly unable to tackle (Sifuzzaman et al., 2009). This is exactly what 
the wavelet transform can do in an empirical investigation compara
tively to other time varying methodologies. The current study joins the 
strand of Iqbal et al. (2020) and Yan et al. (2021), they also employed a 
similar empirical strategy for COVID related empirical studies. 

A wavelet (ψ) is integral square function with the mean and real 

value equals zero, that is 
∫∞

− ∞
ψ(t)dt = 0. The wavelet function will wiggle 

via the t-axis executed like a wave. To explore the time-frequency 
dependence of natural resource commodity prices and economic per
formance, we used the specific wavelet consisting of both the wavelet 
power spectrum and wavelet coherence approaches belongs to the 
Morlet wavelet family premiered by Goupillaud et al. (1984), which 
could be demonstrated as following: 

ψ(t) = π− 1
4

1
eiω0 te

− 1
2t2 (1)  

where a wavelet could be performed on the finite time series, i.e., p(t) =
1, 2, …, T. 

Following the Heisenberg uncertainty principle, the Uncertainty is 
present among the scale and time localizations. A fair selection of the 
central frequency is the Morlet wavelet w0 = 6, this is because this 
approach adequately balances both the time and scale localization as 
mentioned by Rua and Nunes (2009). 

3.2.1. The continuous type of wavelet transforms 
A wavelet is made up of two parameter values, namely, location or 

time (x) and scale (y). By altering the wavelet, the time parameter “x” 
defines the exact location of wavelet in time. The scale parameter “z” is 
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used to regulate how inflated the wavelet is in order to pinpoint different 
wavelengths. Furthermore, as the scale increases (decreases), the 
wavelet becomes less (more) compressed, indicating a low (higher) 
frequency. By transforming the ψ , we initially constructed ψx,y. The 
transformed equation is provided as Eq. (2) below: 

ψx,y(t)=
1
̅̅̅y√ ψ

(
t − x

y

)

, x, y ∈ R, y ∕= 0 (2) 

The continuous wavelet transformation may be produced from the 
wavelet ψ as a function of location or time (x) and scale (y) given a finite- 
length time series, Wp(x, y) via comparing the p with the entire wavelet 
family as presented in Eq. (3) below: 

Wp(x, y)=
∫∞

− ∞

p(t)
1
̅̅̅y√ ψ

(
t − x

y

)

dt (3)  

where the bar in the priorly mentioned equation indicates the complex 
conjugation. However, the original time-series p(t) in Eq. (3) can be 
reconstructed with its corresponding coefficient is provided in Eq. (4) 
below: 

p(t)=
1

Cψ

∫∞

0

⎡

⎣
∫∞

− ∞

⃒
⃒Wp(x, y)

⃒
⃒2dx

⎤

⎦ dy
y2 (4) 

The squared absolute value or the subsequent wavelet power spec
trum (WPS) can provide further information about the amplitude (i.e., 
the largest possible displacement from the equilibrium moved) of a 
given time-series. The embracing of the WPS is appropriate as it cate
gorized more materials and ampliture of the relevant time variables. The 
obtained WPS equation is provided in Eq. (5) below: 

WPSp(x, y)=
⃒
⃒Wp(x, y)

⃒
⃒2 (5) 

Generally, the wavelet transform works under the following 
procedures: 

3.2.2. The wavelet coherence 
Current study also adopts the wavelet coherence approach. Wavelet 

coherence resembles classical correlations in certain ways, but it differs 
in that it depicts any correlation of two time series, i.e., p(t) and q(t) in a 
combined time-frequency based causal relationship. The cross wavelet 
transforms of the two time series p(t) and q(t) could be described in Eq. 
(6) below: 

Wpq(x, y)= Wp(x, y)Wq(x, y) (6)  

where Wp(x, y) indicates the cross wavelet transform for the first time 
series [p(t)] and. Wq(x,y)

Indicates the cross wavelet transform for the second time series [q(t)] 
as mentioned by Torrence and Compo (1998). These authors mentioned 
the squared version of the wavelet coherence, which could be described 
as Eq. (7) below: 

R2(x, y)=
⃒
⃒C

(
y− 1Wpq(x, y)

)⃒
⃒2

C
(

y− 1
⃒
⃒Wp(x, y)

⃒
⃒2
)

C
(

y− 1
⃒
⃒Wq(x, y)

⃒
⃒2
) (7) 

From the priorly mentioned Eq. (7), the “C” captures the smoothing 
over the time and scale from 0 to 1, i.e., 0 ≤ R2(x,y) ≤ 1. Additionally, it 
is noted that when the R2(x,y) approaches to one (1), this indicates that 
there exist the correlation between the two time series at a specific scale, 
which is further surrounded by the thick black line (contour), and 
signified by the red color. However, if the R2(x,y) approaches zero (0), it 
indicates that there is no correlation among the two time-series, which 
depicted by the blue color. 

In addition to the prior, there is no specific differentiation for the 
negative or positive correlation while estimation the R2(x,y) value. 

Hence, the Torrence and Compo (1998) theory assists by detecting the 
variance in the wavelet coherence through the deferrals indications in 
the wavering of both the time series. The differentiation in the wavelet 
coherence phase is provided in Eq. (8) below: 

φpq(x, y)= tan− 1
(

L
{

C
(
y− 1Wpq(x, y)

)}

O
{

C
(
y− 1Wpq(x, y)

)}

)

(8) 

From the priorly mentioned Eq. (8), the L and O are the lag operators, 
that represents the imaginary operator and the real part operator, 
respectively. Here, the equation refers two dimentional plot, which 
represents the wavelet coherence difference results. The results could be 
interpreted as the horizontal axis indicates the time dimensions, while 
the vertical axis depicts the frequency in the wavelet coherence graph
ical presentation. Furthermore, a lower frequency indicates a greater 
scale. In areas of time-frequency domain where two series co-vary, the 
wavelet coherence can be used to find them. Furthermore, the red color 
implies a strong relationship between series, whilst the blue color sig
nifies a weaker relationship among the time variables. With no 
connection between the series, the colder areas away from the signifi
cant region indicate about time and frequency. The lag and lead phase 
connection between the studied variables is depicted in the form of an 
arrow in the wavelet graphical displays. A co-movement across two time 
variables at a certain scale is depicted by the zero phase difference. 
Furthermore, when the arrows travel to the right (left), the time series 
are in phase (anti-phase). Whenever the two series have been in phase, it 
means that both the variables are moving in the same direction, whereas 
opposing anti-phase means they are moving in the opposite way. 
Further, an arrow going left-up or right-down on a wavelet coherence 
schematic graph indicates that the first variable is dominating the other 
variable. On the contrary, when the arrows are heading towards left- 
down, the second variable lead the first one. 

3.3. Frequency domain causality test (spectral BC causality test) 

After identifying the volatility and the correlation among the two 
time series via employing the wavelet power spectrum and wavelet 
coherence approaches, we also checked for the granger causal associa
tion between the global economic performance and natural resource 
commodity price volatility. Therefore, we employed the time and fre
quency causality tests to examine the possible causalities between the 
variables of interest. The Toda and Yamamoto causation test provided 
by the Toda and Yamamoto (1995) could be used if the time series 
variables are integrated of order zero, one, or two, in contrast to the 
Granger causality test established by Granger (1969). Besides, even if 
the time variables are not co-integrated, the Toda and Yamamoto (1995) 
causality test could be used. We may do vector autoregressive (VAR) 
estimates in levels using the Toda and Yamamoto causation test, irre
spective of whether the time series have or not the same integration 
order. As a result, there will be no dimensionality reduction since the 
disparity of the time series data is prevented. Using the Toda and 
Yamamoto causality techniques, we removed the pre-test bias problem 
while examining the causal relationship between global economic per
formance and natural resource commodity price volatility. The Toda and 
Yamamoto (1995) causality test could be presented in the standard 
equation form as Eq. (9) below: 

yt =α + β1yt− 1 + … + βpyt− p + … + βp + dyt− (p+d) + εt (9)  

where the left hand side (LHS) (yt) is a vector of k variables, α represents 
the intercept, β′ s indicates the matrix parameters and the εt signifies the 
residual term of the equation, and finally, the t in the subscript repre
sents the time period of the adopted series. 

The major distinction among the time-domain and frequency- 
domain approaches would be that the time-domain method tells us 
when a particular variation occurs within a time series, whereas the 
frequency-domain technique quantifies the magnitude of that 
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fluctuation. The earlier studies of Granger (1969), Geweke (1982), and 
Hosoya (1991) proposed measures and testing techniques for 
frequency-domain causality tests. Where the Geweke (1982) used the 
Wald testing approach to decompose the spectral density and provided a 
causality test at a specific frequency. Breitung and Candelon (2006) 
proposed a granger causality that incorporates both the short-term and 
long-term prediction at a certain pre-specified frequency, consistent 
with earlier work by Geweke (1982) and Hosoya (1991). This research 
tries to apply Breitung and Candelon’s (2006) test technique to see 
whether there is a spectral causal connection among financial risk and 
economic risk. The opted procedure could be step by step explained as 
following. 

We assume that Xt = [x1t , x2t ], where the LHS (Xt) is a two- 
dimensional vector of the stationary and endogenous variables deter
mined in the finite time i.e., t = 1, 2, …, T. This study assumes that the Xt 
holds a VAR of finite-orders, which is presented in Eq. (10) below: 

Θ(L) Xt = εt (10)  

where Eq. (10) reveals that Θ(L) is a 2-by-2 lag polynomial of order p, 
which can be presented as, Θ(L) = I − Θ1L1 − … − ΘpLp with the LkXt =

Xt− k. Whereas the error term is assumed to be the white noise with 
E(εt) = 0 and (εtε

′

t) = Σ. Here, Σ is positive definite and symmetric. In 
consistency to the Breitung and Candelon’s (2006) study, this study did 
not consider any of the deterministic term in Eq. (10) in order to easily 
provide the presentation. 

As priorly mentioned that Σ is positive definite and symmetric: 
therefore, there exists a Cholesky decomposition, i.e., G′G = Σ− 1, 
where the G′ assumed the upper triangular matrix and the G is presumed 
as the lower triangular matrix. In this case, the E(ηtη

′

t) = I, while ηt =

Gεt. With the use of the Cholesky decomposition, the moving averages 
(MA) could be represented in the following Eq. (11) and Eq. (12) below: 

Xt =

(
x1t
x2t

)

= ​ Φ(L)εt =

[
Φ11(L) Φ12(L)
Φ21(L) Φ22(L)

][
ε1t
ε2t

]

(11)  

=

(
x2t
x1t

)

= Ψ(L)ηt =

[
Ψ11(L) Ψ12(L)
Ψ21(L) Ψ22(L)

][
η1t
η2t

]

(12)  

where the above equations reveal that Φ(L) = ​ Θ(L) − 1 and Ψ(L) =

​ Φ(L)G− 1, respectively. However, the spectral density of x2t could be 
provided by utilizing the aforementioned equations as follows: 

fx2(ω)=
1
2π

{⃒
⃒
⃒
⃒Ψ11

(
1

eiω

)⃒
⃒
⃒
⃒

2

+

⃒
⃒
⃒
⃒Ψ12

(
1

eiω

)⃒
⃒
⃒
⃒

2}

(13) 

Based on Eq. (11) and Eq. (12), the volatility in the natural resource 
commodity prices could be explained as the two uncorrelated moving 
averages process’s summation, which have the power to determine the 
global economic performance. However, the economic performance’s 
predictive power could be determined at each frequency (ω) by the 
comparison of the predictive component of the spectrum having the 
frequency’s intrinsic component. Thus, it could be noted that the global 
economic performance does not actually cause the natural resource 
commodity price volatility at ω when the factor of prediction concerning 
natural resources commodity price volatility spectrum at frequency ω is 
zero. This further encourages the causality measures suggested by 
Geweke (1982) and Hosoya (1991), which are provided in Eq. (14) and 
Eq. (15) as following: 

​ Mx1→x2(ω)= ​ log

[
2πfx2(ω)

|Ψ11(e− iω)|
2

]

(14)  

= ​ log

[

1+
|Ψ12(e− iω)|

2

|Ψ11(e− iω)|
2

]

(15) 

The above-mentioned Eqs. (14) and (15) concerning the Geweke 

(1982) calculation is zero when |Ψ12(e− iω)|
2
= 0. Based on this notion, 

we presumed that natural resources commodity prices do not causes 
global economic performance at frequency ω. Besides, the study of 
Breitung and Candelon (2006) have modified the preceding equations 
by locating the linear restrictions on the first component coefficients of 
the VAR model as follows: that is the null hypothesis Mx1→x2(ω) = 0 is 
equivalent to the linear restrictions. i.e., H0 : R(ω)β = 0. Where the β =

[β1,…, βp]
′

indicates the global economic performance’s coefficients, and 
the R(ω) from the prior equation could be presented as following: 

R(ω)=
[

cos(ω)cos(2ω)…cos(pω)
sin(ω)sin(2ω)…sin(pω)

]

(16) 

The F-statistics for the prior Eq. (16) could approximately be 
distributed as F(2, T - 2p) for ω є (0, π). While two (2) is the restriction 
number, and ‘T’ represents the observation number which are utilized 
for the VAR model of order p estimation. 

Moreover, while analyzing the frequency domain causality, 
Although the time horizon is not significant, the frequency method of
fers distinct benefits over the time-domain technique. In the short series 
investigations, for example, a seasonality may be relevant, and the fre
quency domain enables such fluctuations to be eliminated. Furthermore, 
the frequency-domain method enables us to detect non-linearities and 
causality cycles, i.e., causation at multiple wavelengths (high and low 
frequencies). To discover plausible information on causality patterns 
among natural resource commodity price and global economic perfor
mance, we utilise the spectral Breitung and Candelon (2006) causation 
method. 

4. Results and discussion 

4.1. Descriptive statistics 

We begin our analysis by estimating the descriptive statistics of the 
data. In an empirical investigation, estimating the descriptive statistics is 
important as it summarizes the whole data. The current study has 
adopted two variables, i.e., natural resource commodity price repre
sented by ‘CROP’ and the global economic performance (GLEP). 
Regarding the descriptive statistics, the mean value for the CROP is US$ 
51.519. While the median value is reported more than the mean value, it 
accounted for US$ 54.07. The range value revealed a greater difference, 
ranging from the minimum value of US$ 18.84 to the maximum value of 
US$ 75.93. This indicates the higher value of the deviation from the 
mean value of the CROP. Specifically, the standard deviation value of 
the CROP is US$ 13.02, which shows the average deviation of each 
observation from the mean value. Concerning the GLEP, the index shows 
the mean value of − 0.803 and the median value of − 2.058. However, 
there is a substantial difference between the minimum and maximum 
GLEP index values. The minimum and the maximum values are 
accounted for − 4.044 and 8.013, respectively. This difference in the 
range values indicates the higher value of the deviation from the mean 
value. Hence, the standard value obtained on average for each obser
vation is accounted for 3.406 deviations. 

4.2. Global economy in the pre and post Covid-19 era 

There is significant evidence demonstrating that Covid-19, after its 
emergence, adversely affects global economic performance. This results 
in reducing production and manufacturing activities, decreasing in
come, and rising unemployment, among other issues. However, some of 
the sources such as the IMF, World Bank, and the OECD, among others, 
provide the current and predicted economic growth for the year 2022, 
which are discussed as follows. 

4.2.1. Deviation of output from pre-pandemic projections 
With reference to Fig. 1 , all the countries across the globe perform 
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negatively in response to the emergence of the Covid-19 pandemic. As 
can be clearly seen from the figure that the global economic growth falls 
negatively and drops to − 6% for the advanced economies and − 5.8 and 
− 5.7% growth for the world and emerging market and developing 
economies (EMDEs), respectively. Besides, the lower income economies 
(LIC) are faced a smaller shock than those of developed nations. 
Furthermore, the advanced economies have been settled and start the 
growth again at the pre-Covid-19 pandemic phase from 2020 last 
months, and it is expected that these developed economies will retain 
the same pre-pandemic growth in 2022. However, the EMDEs also 
follow the path of regaining economic growth from the end of 2020. 
While the LICs are still facing negative economic growth but at a slower 
phase than the earlier late 2019 and early 2020. 

4.2.2. Global growth has lost momentum 
Before the COVID-19 epidemic, activity statistics remained soft, 

although survey indices in manufacturing and services had begun to 
stabilize or improve, as shown in the Fig. 2. Financial circumstances had 
also improved due to measures to loosen monetary policy and lessen 
trade policy conflicts. According to preliminary estimates, global GDP 
growth dropped even more in 2019s fourth quarter, to just over 2.50% 
(on a PPP basis), with strikes, social chaos, and natural catastrophes 
hamper activities in most of the nations (OECD, 2020). In the US, growth 
stayed close to the trend. At the same time, demand dropped sharply in 
Japan after the consumers tax hike in October and deteriorated in 
economies heavily impacted by global trade slowdowns, such as Ger
many. Many emerging market countries’ developments slowed, with 
China’s GDP growth falling and India’s investment being hampered by 

huge non-performing loans and over-leveraged corporate balance 
sheets. Despite continuing gains from the steady employment, industrial 
production remained stagnant in late 2019, and consumer spending 
growth has been slowed down. The rate of decrease in worldwide auto 
sales decreased over 2019. Still, demand has plummeted again, with 
initial statistics indicating a monthly decline of 10% in January 2020, 
with a 20% drop in China. 

4.2.3. Government priorities to recover from Covid-19 
As discussed earlier, almost all the countries in the world face 

downfall economically with the fall in the global GDP growth to nega
tive. However, after the Covid-19 peak period, economies have started 
recovery based on their priorities. Fig. 3 shows the priorities of gov
ernments’ efforts across the globe to achieve the pre-pandemic condi
tions. In this regard, about 78% of the governments have attempted to 
restore growth to the pre-pandemic period. However, 63% of the 
economies have made efforts to recover the most vulnerable, 46–47% of 
the governments have focused on providing employment opportunities 
to the lower income population. Additionally, some of the countries, i.e., 
30%, have started efforts for debt sustainability. Besides, other countries 
have also started an initiative for digitalization and innovation to 
combat future epidemics and protect the general public from such suf
ferings (Shahzad et al., 2022). 

4.3. Wavelet power spectrum 

Several time series in economics and other fields have statistics that 
are nonstationary. Whereas the series might incorporate dominating 
periodic signals, the amplitude and frequency of these signals might 
change with time. In this regard, the wavelet coherence technique is 
used to investigate the co-movement amongst global economic perfor
mance and natural resource commodity price volatility, which is a 
critical goal for governors and researchers in the recent pandemic 
period. Since the wavelet coherence technique integrates time and fre
quency domain-based causation methods, this allows the current 
research study to discover both the short-run and long-run relationships 
between global economic performance and natural resources commod
ity price volatility. It is feasible to evaluate the level of co-movement at 
various frequencies across time using wavelet analysis. These previously 
mentioned characteristics are the wavelet method’s distinguishing 
characteristics above other previously proposed causality methods (Yan 
et al., 2021). 

In the current study, to investigate the behavior of the global eco
nomic performance and natural resource commodity prices and to 
capture the time-frequency dependence of the global economic perfor
mance and over the period from January 01, 2019, to July 01, 2021, 

Fig. 1. Deviation of output from pre-pandemic projections. Source: World 
Bank (2021).11 

Fig. 2. Global GDP growth and new orders in advanced economies. Source: OECD (2020).  
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both the wavelet approaches, i.e., wavelet power spectrum and the 
wavelet coherence approaches are taken into consideration to fill this 
gap in the existing literature. With reference to Fig. 4, 5 and 6, the white 
curve corresponds to the cone of influence refers the boundary edge 
below which the wavelet power is insignificant and hard to incorporate. 
The dark black outlines (contour) represent the wavelet power spec
trum, which is significant at the 5% level, with Monte Carlo simulations 
used to produce significant test results. The color refers to the power 
spectrum contrasts from red to blue. The red color represents strong 
interrelation, and the blue indicates the no or low interrelation in the 
variable(s) across the time (Kirikkaleli, 2020; Fareed et al., 2020). 

With reference to Fig. 1, it can be seen that the natural resource 
commodity price (CROP) is vulnerable between the Covid-19 peak pe
riods, i.e., from November 2019 to August 2020, at six and eight quar
ters’ scale. Additionally, the vulnerability of the CROP is also observed 
between February and April 2020 but for the short run at two quarter 

scale. Thus, it could be concluded that vulnerability in the CROP is found 
during the initial stage and the peak period of the Covid-19, while the 
weaker vulnerability has been observed in the pre-Covid-19 pandemic 
period. With reference to Figure-2, although the black curve referring to 
the cone illustrates the significance level of 5%. However, no vulnera
bility has been observed in the global economic performance in both the 
pre and post Covid-19 pandemic periods. 

4.4. Wavelet coherence 

Concerning the wavelet coherence graphical display, the horizontal 
axis represents time, while the vertical line represents frequency (the 
lower the frequency, the larger the scale). The wavelet coherence 
identifies regions in time-frequency spaces where the two time series co- 
vary. Hotter color (i.e., red) indicate places with a significance inter
dependence, whereas cooler the color (i.e., blue) indicate less interac
tion of the time series variables. Beyond the important areas, cold zones 
reflect time and frequencies without any dependency on the series. 
Additionally, an arrowhead in the wavelet coherence graphs shows the 
lead/lag phase relationships between the investigated series. A zero 
phase difference indicates that the two time series are moving in the 
same direction at a specific scale. When the time variables are in phase, 

Fig. 3. Government priorities in support of the Covid-19 recovery effort. Source: OECD (2021)21  

Fig. 4. Wavelet Power Spectrum for crop.  

Fig. 5. Wavelet power spectrum for GLEP  

1 Available at: https://www.worldbank.org/en/news/feature/202 
1/06/08/the-global-economy-on-track-for-strong-but-uneven-growth-as-covid- 
19-still-weighs. 
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the arrows are pointing to the right. However, when the time variables 
are in anti-phase, the arrows are heading toward left. Moreover, if the 
arrows are heading to the right-down or left-up, it indicates that the first 
variable is leading. However, if the arrows are heading toward right-up 
or left-down, this indicates that the second variable is leading the other 
variable. 

With reference to Fig. 6, 7, the wavelet coherence graphical displays 
cold colors across the selected time period. Therefore, no specific or 
significant causal association has been observed between the global 
economic performance and natural resource commodity price volatility 
at any scale or frequency. The results of this study showed consistency to 
the earlier findings of Bashar et al. (2013) for Canada and Hooker 
(1996). These studies demonstrate that the natural resources commodity 
price volatility does not affect macroeconomic performance. However, 
Uncertainty creates panic that adversely affects economic and produc
tion activities. Which further contributes to affect economic 
performance. 

4.5. Causality test 

When the time series variables are integrated of orders I(0), I(1), or I 
(2), the frequency-domain causality test developed by Toda and 
Yamamoto (1995) gives efficient estimates. Consequently, even if the 
time series variables are not cointegrated, the Toda and Yamamoto 
causation test may be applied. As a result, this test is appropriate for use, 
and the projected results are given in Figure-7. The Breitung-Candelon 
(BC) spectral Granger causality test also gives the causal link in all 
runs, including the long-run, medium-run, and sort-run. The horizontal 
red line, on the other hand, indicates the connection between the vari
ables at a 5% level of significance. Thus, it could be clearly observed that 
under discussion figure that there is no causal association between the 
natural resource commodity price volatility and global economic per
formance in the medium and the short-run. However, a slight causality 
running from the CROP towards global economic performance has been 
detected but only in the long run. 

4.6. Discussion 

Before the emergence of Covid-19 pandemic, economies and natural 
resources market was rapidly growing at a steady phase. However, after 
the contagious pandemic outbreak, each economy across the globe has 
suffered due to lock-down and postponement of economic activities. 
Concerning empirical estimations of current research, like the previous 
empirical studies, this study also found that the natural resources price is 
volatile across the Covid-19 pandemic and high vulnerability is observed 
especially in the Covid-19 peak period (where the new Covid-19 cases 
and Covid-19 death ratio were at peak). As described by earlier studies 
(Zhang, 2021; Albulescu, 2020; Gil-Alana and Monge, 2020; Narayan, 
2020; Devpura and Narayan, 2020), the Covid-19 pandemic creates 
volatility in the natural resources, especially in oil prices. Although, 
Covid-19 contributes greatly to the crude oil price volatility. However, it 
is not the only reason, many other factors significantly influences oil 
market price and oil stock price. Such factors include the trade war 
between Russia and Saudi Arabia, supply shock (Bourghelle et al., 
2021), and negative oil price news (Narayan, 2020). Besides, the esti
mated results also showed no association between natural resources 
commodity price volatility and the global economic performance, which 
are consistent with the earlier findings (Bashar et al., 2013; Hooker, 
1996). Prior to the Covid-19 emergence, these studies demonstrate that 
the natural resources commodity price volatility does not affect a 
country’s macroeconomic performance. However, it is Uncertainty 
which creates panic and adversely affects economic and production 
activities. Which further contributes to affect economic performance of 
the country. Furthermore, evidence unveils that this shock will be 
transitory and will have a long lasting effect on the economy (Gil-Alana 
and Monge, 2020). Thus, the causal association is expected in the 
long-run, for which further research is required. 

Moreover, as mentioned by Figure-1-2-3, the slowdown in 
manufacturing, trade, investment, economic growth, and services sector 
are greatly affected by the Covid-19 pandemic. Volatility in natural re
sources as validated by this study, is also influenced by Covid-19 
pandemic. Since most industrial and economic activities are highly 
related and responsive to crude oil prices, volatility in natural resources 
price could also contribute to the destruction of such sectors. However, 
further research could polish the specific influence of natural resources 
on each sector as mentioned above. 

5. Conclusion and policy implications 

The question of whether natural resources are a curse or a blessing 
for an economy has been extensively studied and evidence is provided 
against the characteristics of a country or region. Still, the question 
regarding volatility in natural resources prices remained the topic of 
interest for the scholars and policy-makers. Currently, the emergence of 

Fig. 6. Wavelet coherence between crop and GEP  

Fig. 7. Causality.  

2 Visit: https://www.oecd.org/coronavirus/en/themes/global-economy. 
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Covid-19 creates a global panic that results in the slowdown of global 
demand for natural resource commodities due to the lockdown envi
ronment. However, this lockdown in most of the world’s economies 
reduced various production, transportation, manufacturing, and other 
economic activities, affecting economic growth. Besides, reduction in 
the global natural resource commodities caused Uncertainty and 
reduced the natural resources commodity prices (for instance, crude oil 
price) in the peak period of the Covid-19 pandemic. Regardless of the 
efforts made for the relationship of natural resources and economic 
performance, the specific area of the volatility of natural resource 
commodity prices and global economic performance remained unex
plored in the pre and post Covid-19 pandemic. Therefore, the current 
study investigated the relationship between natural resource commodity 
prices and global economic performance from January 01, 2019, to July 
01, 2021. The selected time period covers both the pre and post Covid- 
19 pandemic periods. 

For an empirical investigation of the natural resource commodity 
price and global economic performance, current study adopted the 
wavelet power spectrum and wavelet coherence approaches, which 
considered both the short-term and the long-term causal association 
between time series. The empirical findings of the wavelet power 
spectrum suggest significant vulnerabilities only in the natural resource 
commodity price. This further indicates that natural resource com
modity prices are more volatile in the Covid19 pandemic peak period. 
However, no vulnerability has been found in the global economic per
formance across the selected time span. Moreover, the wavelet coherent 
approach’s empirical findings reveal no significant causal association 
between the under discussion variables in the selected time period. 
Besides, current study also utilized the Breitung-Candelon spectral 
Granger causality test, which also showed no causal association among 
the time series variables. However, further research is required for an 
extensive comparison of pre and post Covid-19 pandemic over the 
dataset of longer period. 

Based on the empirical findings, the current study recommends some 
practical policy implications that need an urgent implementation to 
recover the economy and tackle natural resources commodity price 
volatility. Firstly, policy must be designed to regulate natural resources 
price freezing or ceiling for at least a shorter time. Secondly, natural 
resources hedging could be a remedial measure to overcome volatility in 
natural resources in both short and long-run. Moreover, most countries 
across the globe still highly depend upon traditional energy sources for 
industrial and manufacturing activities, which require more consump
tion of natural resources. However, this increases demand for natural 
resources, affecting the price level of natural resources such as oil and 
natural gas. Therefore, policies must be designed regarding promoting 
renewable energy sources and technological innovation for efficient and 
sustainable use of natural resources and tackling natural resource price 
volatility. 

Besides the priorly mentioned empirical findings, this research study 
is held limitations. Like the earlier mentioned studies, this study also 
adopted crude oil price in terms of natural resources price volatility. 
However, natural resources are not limited only to crude oil prices, but 
also include coal price, natural gas price and other minerals price such as 
gold, silver, etc. Furthermore, this study utilized monthly data for an 
empirical investigation, which covers only 30 months. However, data 
for a longer period could provide consistent results. Therefore, future 
researchers and scholars are directed to adopt a wide range of natural 
resources to extensively examine natural resources commodity price 
volatility and its impact on economic performance. Future research 
could also consider comparative studies of the developing and devel
oped world. Moreover, an extensive dataset consideration would pro
vide consistent results for these regions. 
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