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Abstract: This article discusses the effect of the oil shock on some OECD oil-importing countries 

such as Canada, France, Italy, China, and the United States and some OPEC oil-exporting countries 

such as Algeria, Iran, Kuwait, Saudi Arabia, and Venezuela. The model is estimated for the years 

1976-2021. five annual variables are used for each country. The variables within the model include 

real oil prices, GDP growth, inflation, real wages, and real effective exchange rates. Real GDP is the 

main variable that shows the effects of oil prices on the economy, and the impact of oil prices on 

other model variables will indirectly affect economic activities. For this purpose, we estimate the 

vector autoregression model. Estimates obtained for different countries show that oil price shocks 

are one of the variables affecting economic growth. Also, in oil-exporting countries, oil shocks on 

economic growth are positive and negative in oil-importing countries. Also, Covid-19 is studied as 

an effective parameter in creating oil shocks.  
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1. Introduction 

The dependence of technology on oil has made oil the main factor in the world eco-

nomic cycle[1]. Fluctuations in production costs in industrialized countries, due to rising 

or falling oil prices, as well as the implementation of development programs in oil-export-

ing countries, have increased the sensitivity and concern of both groups of countries to 

changes in oil prices, so that the success or failure of growth programs Economics, even 

social and cultural programs, depend on accurate forecasting of oil prices[2]. On the other 

hand, the people of oil-exporting countries are watching the fluctuations in oil prices be-

cause they owe their well-being and lives to rising oil revenues. The global oil market is 

practically overshadowed by the behavior of the two Organization of Petroleum Export-

ing Countries (OPEC) and the Organization for Economic Co-operation and Development 

(OECD), with OPEC holding more than half of its exports and members of the Organiza-

tion for Economic Co-operation and Development (OECD). With 64% of it consumed, 

they are the main players in this market. The members of these two organizations have 

long tried to control this market in their favor by adopting production and consumption 

policies. OPEC is a major supplier, accounting for 40 percent of production and more than 

half of the world’s oil exports. With this degree of importance, it is clear that any oil shock 

or disruption in the supply of this vital substance will cause a crisis in the global economic 

cycle[3]. Declining oil supply could lead to higher oil prices and problems for importing 

countries, making it much more difficult for underdeveloped oil-importing countries to 

deal with the crisis. This study focuses on the effect of oil shocks on the economic growth 

of exporting and importing countries. Research hypotheses are: 1- Oil price shocks are 

one of the variables affecting economic growth. 2- In oil-exporting countries, the effect of 
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oil shocks on economic growth is positive. 3- In oil-importing countries, the effect of oil 

shocks on economic growth is negative. 

2. Theoretical Framework 

In this section, we examine the factors affecting the market and global crude oil 

prices. Then we define the oil shock. Then we examine the relationship between economic 

growth and energy prices. A comparison has been made between the share of OECD 

countries’ crude oil and OPEC’s global crude oil supply[4, 5]. 

2.1. Investigating the factors affecting the market and world prices of crude oil 

The significant increase in world crude oil prices in recent years and the intensifica-

tion of price fluctuations in this strategic commodity have more than ever involved vari-

ous minds in analyzing the reasons for these phenomena[6]. 

In general, like any other commodity, three categories of factors affect crude oil 

prices. First - the basic factors mainly include supply and demand and the factors affecting 

them [7]. 

Second - political-psychological factors are usually political phenomena with psy-

chological effects and consequences, and as long as there is a political phenomenon, its 

psychological effects are also present. Oil is not a productive commodity but an extractive 

material. The major areas of reserves and, of course, the extraction and production of this 

substance do not match the major areas of consumption, and this fact has turned oil into 

a geopolitical phenomenon that is affected by any political change, especially in supply 

areas. 

Third - are technical or technical factors. Of course, due to the sensitivity, necessity, 

and strategic nature of this product, the intensity of the impact of these factors on its price 

is more than any other product. But there is a fourth factor that is perhaps more applicable 

to the oil market than any other commodity and complicates the analysis of the oil market 

and price forecasts, and that is information about supply and demand and the market[8]. 

2.1.1. The most important factors affecting demand 

In demand, it should be noted that crude oil is a commodity that naturally does not 

have a direct need and should be converted into petroleum products, so any factor that 

affects the demand for petroleum products indirectly affects the oil demand. Raw is also 

effective[5]. 

A. Price elasticity of demand: Crude oil and petroleum products are economically 

less elastic commodities, i.e., the percentage of quantity changes versus price changes is 

very limited, and the demand curve tends to be vertical. Econometric studies show that 

the demand curve has also become more helpful; That is, crude oil has become more and 

more an essential commodity [9]. 

B. Economic growth and demand: After the 1970s, the world average economic 

growth has been relatively high. 

C. Energy intensity and demand index: In OECD countries, the energy intensity in-

dex decreased sharply after the oil shocks of the 1970s but has not decreased significantly 

annually in the last decade, although it has almost reached relative stability. (Figure 1. 

Energy intensity index) 
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Figure 1. World’s Energy intensity from 1990-2019. 

D. Alternative energy and oil demand: It is noteworthy that during the last 3 or 4 

decades in industrialized countries, a lot of efforts have been made to increase the share 

of other alternative energy carriers and maintain the share of coal, but despite these ef-

forts, oil Raw still retains its 34% share of the world consumer basket[2]. 

E. The special position of the transportation sector in oil demand: In the transporta-

tion sector, no suitable alternative has been found for petroleum products despite all the 

efforts made. Were it not for this refinement in refining maneuvers, refineries would nat-

urally only change their refining composition to produce more gasoline, and demand for 

crude oil would not increase. 

G. Engines of economic growth and oil demand: Demand growth is also important 

in certain countries like the United States, India, and China. If intensified and turned into 

a recession, the recent decline in US economic growth could change prices in recent 

years[3].  

H. Demand for storage: Industrialized countries after the 1970s and the first oil shock 

have adopted a policy of storing some crude oil for critical situations, and the International 

Energy Agency has specific guidelines for OECD member countries in this regard. 

D. Fluctuations in the dollar and global oil demand: Given that the vast majority of 

goods, including energy and crude oil carriers, are priced in dollars when entering mar-

kets and global exchanges, so changes in the value of the dollar in particular In contrast, 

other major international currencies can affect the supply and demand of many commod-

ities, including crude oil[8]. 

J. Oil demand and stock exchange transactions: Other factors affecting demand and 

supply are oil exchange markets in which so-called futures trading occurs. Trading vol-

ume has been increasing rapidly since the mid-1970s when crude oil entered the stock 

market. 

 

2.1.2. The most important factors affecting supply 

A. Exploration and reserves: The amount of world oil reserves and the status, the 

number of exploration potentials, the number of discoveries, the level of annual replace-

ment reserves, and the volume of development investments affect the oil market[10](see 

figure 2). 
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Figure 2. OPEC spare capacity in 2001-2022. 

B. Production capacities: OPEC and non-OPEC production capacities are other im-

portant factors affecting the market. After the 70s in OPEC, the connection between pro-

duction capacities and real production was almost cut off, resulting from industrialized 

countries’ dependence on OPEC production. This has caused OPEC to always have excess 

capacity. Figure 2 illustrates the issue. 

C. Stocks: Commercial and strategic stocks affect supply as well as demand. In certain 

circumstances, it may be decided that these stocks will enter the market[10]. 

D. Production costs: Changes in the structure of production costs are also effective in 

supply. If technological developments cause a significant reduction in exploration and 

extraction costs from new areas under the above conditions, it will naturally affect the 

market [11,12]. 

E.Political-psychological factors: The psychological sensitivities of the oil market are 

very high. Political-psychological factors such as wars, terrorist attacks, and even threats 

put psychological pressure on the oil market and cause prices to rise. Especially in the 

current market conditions, reducing excess production capacity to close to zero has 

greatly increased the psychological sense of the market. It should be noted that political 

and psychological factors do not necessarily work in the same direction as the basic factors, 

i.e., in many cases, the basic factors may be to push prices down. Still, the political-psy-

chological factors have increasing pressure, and this is market analysis. Complicates[13]. 

2.1.3. Technical factors 

 

Technical factors such as accidents that damage facilities, storms that close loading 

docks, or accidents to oil tankers are also influential, but the effects are short-lived. In the 

last one or two years, with major natural disasters such as the tsunami in South Asia and 

Hurricane Katrina in Central America, the impact of such factors on the oil market has 
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been significant. Especially when technical factors are combined with other factors, the 

market and oil prices are doubled[14]. 

2.1.4. Distorted market information 

 

One of the main reasons for the unpredictability of the oil market, which has received 

less attention and attention, is statistics. One is that statistics in the oil market are not 

standard. For example, OPEC, in its definition of crude oil, gas condensate Does not count 

as part of it. Still, some other authoritative authorities add condensate cultivars to crude 

oil, and that all market factors, both consumers and producers, for different reasons and 

with different motives, produce unrealistic figures from production and consumption. 

They present themselves. The type of misconduct is not such that in a certain direction it 

is estimated as more or less than real and can be corrected with adjustment coefficients, 

for example, some OPEC members show their production less than real to cover their 

violations, and others do not lose their quota, they over-report their production[15]. 

 

2.2. An Introduction to the Oil Shocks 

 

Oil shock caused by rising oil prices The rise in oil prices may be slow and gradual 

and sudden and unexpected. The oil crisis follows the oil shock, called the energy price 

shock, which increases energy prices. Crude oil, as one of the major energy carriers, di-

rectly affects energy prices. As crude oil prices rise in the world market, energy prices rise 

and vice versa. On the other hand, indirectly, with the increase in oil prices, the demand 

for other energy carriers increases, and in this case, the cost of producing competing 

sources for supply for energy sources increases, so competing for energy sources always 

changes with increasing oil prices. In general, the oil price shock is an energy price shock, 

and the energy crisis is directly related to the oil crisis. 

There are five main oil or energy shocks in 1973 (related to the Arab-Israeli war), 1979 

(related to the victory of the Islamic Revolution in Iran), and 1990 (related to the Iraq-

Kuwait war)[16, 17], Oil shocks of great economic crisis (2010-2011) and Covid-19 (2020-

2021). 

2.2.1. The relationship between economic growth and energy prices 

 

In addition to labor and capital, energy is also one of the inputs of production. There-

fore, production is a function of labor and capital, energy. 

Increasing each of these three factors increases production. On the other hand, energy 

itself is a function of the price of energy carriers. The relationship between energy con-

sumption and the price of these carriers is inverse. On the other hand, these carriers are 

substitutes for each other; in other words, the increase in the price of one carrier depends 

on the extent to which other carriers can be substituted in terms of technology. 

If such an alternative is possible, this price increase will have little effect on costs in 

the long run. To show the direct and indirect effect of energy price change, we do the 

following[18]: 

Y=Q – PE.E (1) 

 

First, we reduce energy costs from GDP (Q), (Y) economic growth; PE is energy prices. 

The effect of energy price change on the net product is obtained as follows: 

dlnY

dlnPE
= [

PK. K

y
] =

dlnK

dlnPE
+ [

PL. L

y
] (

dlnl

dlnPE
) − [

PE. E

y
] (2) 
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Therefore, the effect of a change in energy prices is expressed by the share of costs of 

each factor of production and the surrogate effect of energy prices on the amount of labor 

and capital used in production (the first two sentences). Third sentence: shows the direct 

effect of the price that the net product related to the share of energy costs in production 

decreases with increasing energy prices. Because of the increase in energy prices, addi-

tional resources are used for intermediate energy inputs. Whether used to compensate for 

energy imports or for domestic energy production, these resources will, in any case, re-

duce the net product[19]. 

In the short run, due to the industry structure, the cross-tension between energy and 

other factors is negative. As a result, the direct and indirect effects are in the same direction 

in the short run. In the long run, as energy becomes more expensive, industries may 

change their structure and replace cheap inputs[20]. 

 

2.3. Examining the future trend of global crude oil demand and OECD countries 

 

Forecasts for the future of energy demand by 2025 show that total energy demand 

will increase from 9008 million tonnes of oil equivalent in 2000 to 14890 million tonnes of 

oil equivalent in 2025, with an average growth rate of 2% for this period. 

Although the current trend indicates an increase in the importance of natural gas and 

a slight decrease in oil share, oil is still the most important source of energy supply, espe-

cially since its use is necessary for some sectors and there is no suitable alternative[21]. 

Studies show that oil demand growth in developing and transition countries will be 

much higher than in OECD and industrialized countries. So that the demand for oil in 

developing countries in 2025 will be more than double this demand in 2002. Although 

demand growth for this vital substance is very low in developed countries, OECD coun-

tries are still the main consumers of oil and in 2025 will consume nearly 48.69% of total 

oil. Despite the high growth of their demand, the share of transition countries is at a low 

level, and in 2010 and 2025 will consume 6% and 5.5% of total world oil, respectively. But 

the share of developing countries will approach the share of OECD countries with a sig-

nificant increase. 

US dependence on crude oil increased from 35 percent in 1973 to 50 percent in 1977. 

But in the years following the victory of the Islamic Revolution and the outbreak of the 

imposed war, the United States reduced the index to 27 percent in 1985 by increasing 

Alaska oil production and reducing US crude demand. Again, in 1986, following a grad-

ual decline in crude oil production and US economic growth, the share of imported crude 

oil in total domestic consumption rose steadily, reaching 15% in 2001. It is noteworthy 

that, despite rising global crude oil prices and the events of 9/11, the index fell by only 2% 

to 53% at the beginning of 2003[22] (see Figure 3). 
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Figure 3. History of Crude oil price changes. 

2.3.1. share of imported crude oil from total crude oil consumption 

 

Figure 3 shows the trend in crude oil prices and the degree of dependence of OECD 

countries on crude oil imports. According to the chart, the share of imported crude oil in 

total crude oil consumption declined in the 1970s and early 1980s. The decline in the share 

of imported crude oil in total crude oil consumption from 85% in 1975 to 50% in 1985 was 

the decline in OECD crude oil production, especially in Alaska and the North Sea[4]. The 

index rose again to 60 percent in the 1990s, mainly due to OECD economic growth during 

the period, a relative decline in US crude oil production, and a relatively steady trend in 

global crude oil prices[12]. 

With the onset of crude oil prices since 2001, OECD countries have become increas-

ingly dependent on crude oil imports fell to 51 percent at the beginning of 2003, which is 

a good indicator of the vulnerability of industrialized countries to oil shocks. 

However, the degree of vulnerability and degree of dependence on imported crude 

oil varies among OECD countries. Statistics show that in some countries, such as China, 

Sweden, and South Korea, almost all of their crude oil is imported, the more vulnerable, 

and in some other countries, such as the Netherlands and Ireland, the above index (the 

share of crude oil imported from Total crude oil consumption) is lower than the average 

level of OECD countries, the degree of vulnerability is lower[17](see figure 4). 
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Figure 4. Global final consumption by source. 

2.4. OPEC share of global crude oil supply 

 

According to experts, the second indicator of the OECD countries’ vulnerability to 

the suspension of crude oil supply is OPEC’s share of global crude oil supply. According 

to the chart, OPEC’s share fell from 56 percent in 1973 to 29 percent at the end of 1985. 

This rate remained almost constant between 1986 and 1993, then went up until 2000, 

reaching its highest level since 1980 at 44%. In recent years, OPEC’s share has been declin-

ing again, reaching 41.7% in 2005. 

According to the chart, crude oil surplus capacity is now at its lowest level in 30 years, 

even lower than during the Arab-Israeli war (1973), the Islamic Revolution of Iran (1979), 

and the Iraq invasion of Kuwait (1991). Excess crude oil production capacity is currently 

observed only in some OPEC member countries, mainly in Saudi Arabia[16]. 

 

2.5. Covid-19 impacts 

The outbreak of COVID-19 disease and the restrictive measures taken to deal with it 

led to all markets, especially the energy market, facing severe shocks on the consumer 

side. According to most institutions, the average oil demand in 2020 decreased signifi-

cantly and most sectors in the energy industry damaged by the pandemic. The oil and gas 

industry is especially damaged more than any other energy sector during the pandemic’s 

early days. And several prices, demand, and technical shocks hit the hydrocarbon market 

in several regions (i.e., Negative oil price in April 2020). Reviewing energy reports and 

other professional oil and gas market essays, this article analyzed the oil and gas market 

during the COVID-19 crisis. However, it can be studied quantitatively, and many methods 

can be implemented to study these markets, but lack of data for several parameters of the 

oil and gas market is the most important limitation of this kind of study, which prevents 

researchers from comprehensive research in this field. Therefore, this article tried to use a 

literature review to fill that limitation and illuminate this section of Covid’s story in the 

light of the energy industry. Our results show that the oil industry is rapidly losing in-

vestments, and many mega projects in this industry are closing due to a lack of funding. 

Thus, it can be concluded that the oil industry needs a new strategy to stabilize its funding 

backups and attractiveness to the FDI. 
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3. Literature Review 

Fereydoun Hosseini used the GDP index as a dependent variable and used invest-

ment, employment, oil price, and the wholesale price index of primary goods as inde-

pendent variables in the model. The study period is from 1970 to 1993. The countries cov-

ered in this paper are 11 countries: the United States, Canada, the United Kingdom, Ger-

many, Spain, China, Italy, the Netherlands, Switzerland, Sweden, and France. To test the 

oil price symmetry, use the Panel data method and apply the weighted least squares 

method to calculate the effect of rising and falling oil prices on the GDP growth of selected 

OECD countries. He concluded that the coefficient of the impact of oil prices on economic 

growth is negative for all countries, but this coefficient is significant only for the United 

States, Germany, and Italy at 95%. In other words, an increase in oil prices harmed eco-

nomic growth, while a decrease in oil prices did not have a significant effect on economic 

growth. 

Maryam Keshavarzian examines oil price fluctuations in some industrialized, indus-

trialized countries (OECD), whether exporters such as Norway, the United Kingdom, 

Canada, or importers such as the United States, Italy, France, and China. The period is 

1970 to 2004. For this purpose uses the non-linear specification of oil prices, which is esti-

mated by the GARCH method, and then estimates the VAR model (autocorrelation vec-

tor). He concluded that the effect of rising oil prices on the economic growth of selected 

OECD countries was not the same. First, in most countries, except for certain countries, 

falling oil prices have not had an effect on economic growth in those countries, while in 

the case of rising oil prices in all cases this effect is significant, in other words, oil price 

fluctuations have an asymmetric effect on economic growth. Second, monetary shocks 

and oil price shocks are major and significant sources of economic growth instability. 

Saeed Peighambari examines the effect of oil price fluctuations on the economies of 

important OECD countries. In other words, this study examines the interaction between 

the growth rate of oil prices and the economic growth of important OECD countries. The 

statistical population used in this study is the major OECD countries: the United States, 

Germany, the United Kingdom, Italy, China, France, and Canada. As for oil prices, it is 

the OPEC oil basket. From 1980 to 2005 and data are quarterly. Time series analysis mod-

els are used to examine the relationship between variables. The findings of this study 

show that the effect of oil prices on the level of real GDP of OECD countries is limited to 

the short term. In addition, for the sake of Granger, the growth rate of the OPEC oil basket 

price to the real GDP growth rate of each of these countries has been established, but the 

opposite is not the case. There is also a negative effect of oil storage on the price of the 

OPEC oil basket. Oil storage by OECD countries also has a positive effect on economic 

growth in the face of oil price shocks. 

Anton Kenneth Mork studied real GDP with macroeconomic variables such as real 

oil prices, imported goods, workers’ wages, unemployment, implicit GDP, and quarterly 

treasury interest rates. They concluded that positive changes in oil prices were negatively 

correlated with US real GDP. The series of rising oil prices affect and reduces GDP growth. 

If the fall in oil prices does not affect GDP growth and the HO hypothesis that the coeffi-

cient b is zero can not be rejected. 

James Hamilton states that the behavior of oil prices has changed radically since 1986 

because there had been no major oil declines until then. He pointed out that oil price on 

his consumption and investment refers to the asymmetric effect of oil prices. The figure is 

that the increase in oil prices greatly affects regulators, while in the case of lower oil prices, 

this effect is zero. In 1984-1994 in the United States, the Chow test showed that the rela-

tionship between economic growth and rising oil prices is statistically significant. He also 

concluded that the initial oil shock is effective for the first four seasons based on the in-

stantaneous reaction function obtained. Rising oil prices after 1973 had a smaller effect on 

the economy than in the years before 1973. 
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Antoine Mork stated that the linear relationship between oil prices and production, 

which Hamilton stated in 1983, is inconsistent with recent observations. He cited oil prices 

as an unreliable factor for macroeconomic analysis from 1986 onwards. In his paper, An-

toine Mork used the VAR model for his analysis and entered the oil price variables, quar-

terly treasury interest rate, GDP index, and import price index. The hypothesis of endog-

enous oil prices is rejected. He noted that from 1948 to 1973, most macroeconomic varia-

bles were not the culprit for oil prices. If in the 1973 to 1994 sample, there is no Granger 

causality variable for oil prices. Rising oil prices in 1973 had a major impact on the US 

macroeconomy, while the effects of falling oil prices in the 1980s were smaller and difficult 

to describe. 

In 2003, Jackal Canada and Fernando Perez Garcia examined oil prices on inflation 

and industrial production in some European countries during 1960-99. They considered 

correlation and structural failure and also chose a non-linear model for their analysis. 

They concluded that oil prices have a lasting effect on inflation and a short-term and asym-

metric effect on economic growth. 

In 2003, James Hamilton sought to examine the non-linear effects of oil prices on GDP 

growth. In the United States from 1949 to 1980, the non-linear VAR model concluded that 

rising oil prices affected the economy. If the price reduction does not affect the economy 

and the price increase that occurs after a period of oil price stability has a greater effect on 

the economy than the increase that takes place after a period of oil price reduction. An 

increase in oil prices will cause a recession, and a decrease in oil prices will lead to a boom, 

i.e., a decrease in oil prices will increase production. 

Rebecca Jimenez-Rodriguez and Marcello Sanchez used multivariate analysis (VAR) 

in 2004 using a non-linear oil model. They examine the effect of oil price fluctuations on 

actual activities in industrialized countries in 1972-2001. The United Kingdom and Nor-

way are considered two oil exporters, and the United States and the European region and 

China and Canada and France and Italy and Germany as oil importers. First, the Granger 

causality test shows that the relationship between oil prices and macro variables is bilat-

eral in most countries and unilateral in some countries. The next step analyzed the vari-

ance and stated that oil shocks are a reliable source for further instability of model varia-

bles. Oil price shocks along with monetary shocks are the largest source of instability of 

macro variables. Seven seasonal variables were used for each country studied. 

The variables considered for the model are real GDP [4], real effective exchange rate 

[5], real oil prices, real wages, inflation, and long-term and short-term interest rates. Some 

variables are defined as logarithms, while others are simply defined in levels. The pro-

posed VAR model creates a monetary sector (with short- and long-term interest rates in-

stead of money supply indices) that can respond to inflationary pressures. Also, the labor 

market (by the index of real wages) plays an important role in total supply or demand. 

All variables remained the same with the order of magnitude. To evaluate the effect of 

shocks on endogenous variables, the instantaneous response functions were tested using 

Chulsky analysis [6]. Their model considered the following order: real GDP, real oil prices, 

inflation, short-term interest rates, long-term interest rates, real wages, and real effective 

exchange rates. They concluded that in net oil-importing countries, the real effect of rising 

oil prices is negative in the short run. In the case of net oil-exporting countries, they con-

cluded that rising oil prices positively affected economic growth in Norway, while in the 

United Kingdom, rising oil prices harmed economic growth. The number of countries af-

fected by oil price shocks is greater than the number of countries affected by monetary 

shocks. 

The OPEC+ member strategy to reduce supply to support price recovery now focuses 

aggressively on stocks and the shape of the oil curve, and the nature of an approach to 

supporting the short-term market [24,25,26]. Spot prices are higher than futures contracts, 

allowing refiners and traders to sell off oil inventories [27]. 
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Several references also have provided some preliminary estimates about the behavior 

of the oil-stock nexus during the COVID-19 pandemic. The results suggested that the 

probability of having negative oil and stock returns during the pandemic may be due to 

uncertainty associated with the relevant markets. Also, results in a study, that daily 

changes in overall reported cases and total cases of daily deaths induced by COVID-19 

have a substantial negative impact on stock returns. The negative impact of COVID-19 on 

stock returns is becoming more prominent; the study uses total cases of deaths to proxy 

the effect of this infectious disease[28]. 

A recent review of the literature on this topic, the Brent price curve remains in con-

tagion phases attack, where long-term oil was more expensive than short (18). So, the price 

difference between contracts for delivery now and in 6 months remains in contagion [29]. 

However, it has narrowed significantly over the last two months. For the OPEC +, the 

ideal scenario is to move the curve shape from the current contagion, when comparing 

prices lower than future prices [31], into a mild backwardation, with spot prices higher 

than forward ones. OPEC is still focusing on increasing revenues sustainably through a 

combination of higher prices and a more significant market share [32]. 

Research has tended to focus on COVID-19 Cases rather than COVID-19 deaths. The 

additional problem is that opinion presents a new approach to give an insight into the 

relationship between oil prices and the number of deaths caused by Coronavirus. Also, 

the rapid spread of COVID-19 deaths triggers shockwaves on both the stock market and 

the oil crude, as well, in the real economy. Then, the new economic downturn’s depth will 

impact the policy response to the coronavirus crisis through economic, traffic, trade, fi-

nancial, and public behavior prevention [33]. 

Studies that reviewed the long-term relation between GCC stock markets and oil 

prices also came to the opposite conclusion. Surprisingly, the two studies showed that 

positive data shows a robust long-term correlation in all countries except Saudi Arabia (is 

negative)[34, 35]. 

Nevertheless, Albulescu (26) believes Coronavirus (COVID-19) creates fear and un-

certainty, hitting the global economy and amplifying the volatility of the financial market. 

The study investigates the impact of COVID-19 numbers on crude oil prices while con-

trolling for the impact of financial volatility and the United States (US) economic policy 

uncertainty. The finding shows that the new cases and new deaths have a marginally neg-

ative impact on the crude oil prices in the long run[36]. 

Concerns have arisen; the increase in the death rate for COVID-19 causes more stag-

nation and less production, travel, and commercial ties, which explains the decrease in oil 

prices [37, 38]. That describes the countries implementation of large-scale prevention pol-

icy and an attempt to revitalize the economy through the budget and job support, allow-

ing for a slight recovery in the market supported by preventive measures [39]. 

According to another study, the COVID-19 outbreak is causing shock waves in finan-

cial markets and the real economy worldwide, and a policy reaction depends on the depth 

of the future recession. The study discusses the effect on the uncertainty of the US eco-

nomic strategy of COVID-19 (measured by the number of new cases and deaths) and oil 

prices. The study results suggest that new cases in the USA have a substantial impact on 

the market. However, there are no significant impacts on economic policy uncertainty in 

death cases. Also, there is a reverse relationship between branch oil prices and political 

uncertainty, which can boost economic policy uncertainty as branch oil prices decline. A 

similar relationship was observed between the number of cases and the VIX index [40]. 

The empirical evidence concerning the correlation between oil prices and Corona-

virus disease and the explanations that affected them have positively investigated the im-

pact of the COVID-19 pandemic on the Chinese stock market. The prevalence of COVID-

19 has been measured by the daily growth in total confirmed cases and the daily growth 

in total deaths from COVID-19. Their estimate shows that the reduction in both daily 
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growth in total confirmed cases and total deaths from COVID-19 involves increasing eq-

uity returns across all companies. They also demonstrate that the control variables are 

negative and meaningful[41, 42]. 

Also used the Swamy-Arora method to analyze panel data to examine the Tunisian 

stock market’s reaction to the current COVID-19 pandemic. COVID-19 is measured by the 

daily growth of confirmed cases, the daily growth of the death toll, and the daily growth 

of recovered cases. They concluded that the daily growth of confirmed cases has a positive 

relationship with inventory returns, while the daily growth of mortality cases adversely 

affects stock returns performance. On the contrary, the daily growth of recovered cases 

has a positive but not significant effect. At the same time, they support that the Tunisian 

authorities have an essential role in combating the spread of the epidemic by taking early 

preventive measures to protect the population and save the economy[43]. 

Also, using the daily change in the main stock index and the daily growth in con-

firmed COVID-19 cases and death data from 64 countries [34] confirms that stock markets 

respond negatively to the increase in confirmed COVID-19 cases. It also documents a 

weak stock market response to the number of deaths due to COVID-

19[44,45,46,47,48,49,50]. 

Also, many experts now contend hypotheses regarding COVID-19 deaths appear to 

be ill-defined debatable. There is a significant negative relationship between the con-

firmed cases and death cases from COVID-19 and the volume trading on the stock ex-

change in the world. In the short term, it will be challenging to adapt supply to the possi-

bly faltering demand for recovery because of the recovery of output from non-OPEC (oil 

prices stability). Despite this interest, no one, to the best of our knowledge, examined the 

nature of the impact that correlates coronavirus deaths cases with crude oil prices globally 

and its economy and COVID-19 spillover using ARDL specification[51]. 

4. Results and Discussion 

 

This study investigates the effect of oil shocks on the economic growth of some oil-

importing and exporting countries. The model of this research is taken from the model 

studied by Rebecca Jimenez-Rodriguez and Marcello Sanchez. The model studied in this 

research is as follows: 

 

rOP=a0+a1dlgdp+a2rcpi+a3rw+a4reer+a5dc  (3) 

 

rOP is the real price of oil [7]. The real price of oil is the same for all countries. The 

real price of oil is obtained by dividing the nominal price of British oil by the producer 

price index [8] of the United States. dlgdp is the differential logarithm of GDP. 

 rcpi = dlog (cpi) The logarithm of differential GDP is called GDP growth. The loga-

rithm differential of the consumer price index [9] is inflation. rw is the real wage [10]. Real 

wages are obtained by dividing nominal wages by the consumer price index [11]. reer is 

the real effective exchange rate. And also, dc shows the logarithm of the number of death 

cases of the country during the covid-19 period to address the 2020-2021 oil shocks with 

the model. This statistic does not exist for Kuwait. It should be noted that for each country, 

its first English letter is used in the model. The study period is 1976-2021. 

4.1. Oil exporting countries 

In this section, we review some of the OPEC oil exporting countries [12]. The selected 

countries for this study are Algeria, Iran, Kuwait, Saudi Arabia, and Venezuela. We will 

also use the method of Rebecca Jimenez-Rodriguez and Marcello Sanchez in this study. 

The procedure is as follows: In the first stage of the test, the root of each unit of variables 
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is examined in terms of significance and anonymity. Then the vector autoregression pat-

tern is estimated. Optimal interruption is also considered. The instantaneous response 

function describes the effect of a shock unit of a variable on a period. The cumulative 

response function shows the effect of a shock unit of a variable up to the nth period. The 

Chulsky method will be used to obtain the instantaneous and cumulative reaction func-

tion. One of the characteristics of this method is that the ranking or sequence between 

variables is effective in the results. The order of the variables is as follows: GDP growth, 

real oil prices, inflation, real wages, and real effective exchange rates. Each instantaneous 

response function describes the effect of a shock unit of a variable on a period, and then 

the analysis of variance is estimated. In this study, the increase in oil prices has been con-

sidered. In the discussion of the analysis of variance, it is stated how effective the model 

variables were in justifying the changes of a particular variable in the first period. The 

method of analysis of variance determines the share of impulses entered into different 

model variables in the variance of the predictive error of a variable in the short and long 

run. To measure the share of changes in each variable over the changes in other variables 

over time(see table 1). 

Table 1. Results for Algeria and K. of Saudi Arabi. 

 Saudi Arabia Algeria 

Single root test Significance Dickey-Fuller test  Significance 
Dickey-

Fuller test  

GDP 1% level -3.61 

-3.38 

1% level -3.63 

-3.89 
Variable test 

5% level -2.94 5% level -2.94 

10% level -2.61 10% level -2.61 

Inflation 1% level -4.27 

-7.19 

1% level -2.64 

-5.13 
Variable test 

5% level -3.55 5% level -1.95 

10% level -3.21 10% level -1.61 

Exchange rate 1% level -2.65 

-2.71 

1% level -2.65 
-1.68-11.68   

-1.68 Variable test 
5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.60 

Oil price 1% level -2.63 

-4.34 

1% level -2.63 

-4.34 
Variable test 

5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

wages 1% level -4.21 

-3.76 

1% level -3.61 

-2.61 
Variable test 

5% level -3.53 5% level -2.94 

10% level -3.19 10% level -2.60 

Covid deaths 1% level -7.12 

-6.72 

1% level -5.12 

-5.33 
Variable test 

5% level -6.66 5% level -4.66 

10% level -6.57 10% level -4.57 

 

In Algeria, the generalized Dickey-Fuller test was performed on model 1 variables. 

The basis of the work is that the generalized Dickey-Fuller test statistic presented should 

be greater than the critical values at the desired confidence level. The results show that 

the generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, 

these variables are 90% constant. As a result, these variables are I (0). The optimal interval 

length is Akaike 2 criterion. By performing the cumulative reaction function test, the real 

oil price shock effect on GDP growth in all periods has a positive upward trend. That is, 

the effect of the real oil price shock on GDP growth is positive. As shown in Table 2, the 

cumulative reaction function has an upward trend from the first to the third period. It has 

a downward trend from the third to the tenth period. In the analysis of variance in the 
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first period, 100% of GDP growth shock is justified by the shock of GDP growth itself, and 

in subsequent periods, its amount is reduced to about 69% in the tenth period. 

Table 2. Results for Kuwait and Iran. 

 Iran Kuwait 

Single root 

test 
Significance 

Dickey-Fuller 

test  
Significance Dickey-Fuller test  

GDP 1% level -3.62 

-4.31 

1% level -3.62 

-6.31 
Variable test 

5% level -2.96 5% level -2.94 

10% level -2.61 10% level -2.61 

Inflation 1% level -3.66 

-3.84 

1% level -3.66 

-4.76 
Variable test 

5% level -2.96 5% level -2.96 

10% level -2.61 10% level -2.61 

Exchange rate 1% level -2.64 

-4.28 

  

 
Variable test 

5% level -1.95   

10% level -1.61   

Oil price 1% level -2.63 

-4.348 

1% level -2.63 

-4.34 
Variable test 

5% level -1.95 5% level -1.95 

10% level   -1.61 10% level -1.61 

wages 1% level -2.62 

-1.57 

1% level -4.21 

-2.91 
Variable test 

5% level -1.94 5% level -3.53 

10% level -1.61 10% level -3.19 

Covid deaths 1% level -4.42 

-4.36 

1% level -8.05 

-5.78 
Variable test 

5% level -4.31 5% level -5.88 

10% level -4.05 10% level -5.32 

Single root 

test 

1% level -2.62 

-6.37 

1% level -4.62 

-6.69 5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

 

In Iran, the generalized Dickey-Fuller test was performed on model 1 variables. The 

basis of the work is that the generalized Dickey-Fuller test statistic presented should be 

greater than the critical values at the desired confidence level. The results show that the 

generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, these 

variables are 90% constant. As a result, these variables are I (0). However, because the 

generalized Dickey-Fuller test statistic is smaller than the critical values, the HO hypoth-

esis of variable anonymity at the 10% level cannot be ruled out. Therefore, this variable is 

at the Namana level and is larger than the critical values by the one-time difference of the 

generalized test-Fuller statistic. The null hypothesis that this variable is anonymous is re-

jected at the 09% confidence level. As a result, this variable means the difference of the 

first order or I (1). As a result, these variables are I (0). The optimal interval length is 

Akaike 2 criterion. By performing the cumulative reaction function test, the real oil price 

shock effect on GDP growth from the tenth period onwards has an increasing trend. The 

effect of the real oil price shock on positive GDP growth is weak (see table 2). 

As shown in Table 2, the cumulative reaction function has a decreasing trend from 

the first period to the second period. It has an increasing trend from the second to the third 

period. From the third to the fourth period, it has a decreasing trend. It has an increasing 

trend from the fourth to the fifth period. It has a decreasing trend from the fifth to the 

sixth period. It has an upward trend from the sixth to the tenth period. In the analysis of 

variance in the first period, 100% of GDP growth shock is justified by the shock of GDP 

growth itself, and in subsequent periods, its amount is reduced to approximately 66% in 

the tenth period. 
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In Kuwait, the generalized Dickey-Fuller test was performed on model 1 variables. 

The basis of the work is that the generalized Dickey-Fuller test statistic presented should 

be greater than the critical values at the desired confidence level. The results show that 

the generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, 

these variables are 90% constant. As a result, these variables are I (0). However, because 

the generalized Dickey-Fuller test statistic is smaller than the critical values, the HO hy-

pothesis of variable anonymity at the 10% level cannot be ruled out. Therefore, this vari-

able is at the Namana level and is larger than the critical values by the one-time difference 

of the generalized Dickey-Fuller test statistic. The null hypothesis that this variable is 

anonymous is rejected at the 09% confidence level. As a result, this variable means the 

difference of the first order or I (1). As mentioned earlier, Kuwait does not have real effec-

tive exchange rate statistics. We estimated the model without this statistic. The optimal 

interval length is Akaike 1 criterion. By performing the cumulative reaction function test, 

the effect of real oil price shock on GDP growth has a positive upward trend in other 

periods except for the second period. That is, the effect of the real oil price shock on GDP 

growth is positive. As shown in Table 2, the cumulative reaction function has a downward 

trend from the first period to the second period. It has an upward trend from the second 

period to the fourth period. It has a positive upward trend from the fourth to the tenth 

period. In the analysis of variance in the first period, 100% GDP growth shock is justified 

by the GDP growth shock itself, and in subsequent periods, its amount is reduced and 

reaches about 80% in the tenth period. 

In Saudi Arabia, the generalized Dickey-Fuller test was performed on model 2 vari-

ables. The basis of the work is that the generalized Dickey-Fuller test statistic presented 

should be greater than the critical values at the desired confidence level. The results show 

that the generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, 

these variables are 90% constant. As a result, these variables are I (0). As a result, these 

variables are I (0). The optimal interval length is Akaike 2 criterion. By performing the 

cumulative reaction function test, the real oil price shock effect on GDP growth in all pe-

riods is increasing. That is, the effect of the real oil price shock on GDP growth is positive. 

As shown in Table 2, the cumulative reaction function has a negative upward trend from 

the first to the second. From the second period to the third period, it has a negative de-

creasing trend. It has a negative upward trend from the third to the sixth period. It has a 

negative decreasing trend from the sixth to the seventh period. It has an upward trend 

from the seventh to the twelfth period. In the analysis of variance in the first period, 100% 

of GDP growth shock is justified by the GDP growth shock itself, and in subsequent peri-

ods, its amount is reduced to about 39% in the tenth period(see table 1). 

In Venezuela, the generalized Dickey-Fuller test was performed on model 1 variables. 

The basis of the work is that the generalized Dickey-Fuller test statistic presented should 

be greater than the critical values at the desired confidence level. The results show that 

the generalized Dickey-Fuller test statistics are larger than the critical values. Therefore, 

these variables are 90% constant. As a result, these variables are I (0). However, because 

the generalized Dickey-Fuller test statistic is smaller than the critical values, the HO hy-

pothesis of variable anonymity at the 10% level cannot be ruled out. Therefore, this vari-

able is at the Namana level and is larger than the critical values by the one-time difference 

of the generalized Dickey-Fuller test statistic. The null hypothesis that this variable is 

anonymous is rejected at the 90% confidence level. As a result, this variable means the 

difference of the first order or I (1)(see table 3). The optimal interval length is Akaike 1 

criterion. By performing the cumulative reaction function test, the real oil price shock ef-

fect on GDP growth has an increasing trend in all periods except the second period. That 

is, the effect of the real oil price shock on GDP growth is positive. As shown in Table 2, 

the cumulative reaction function has a downward trend from the first period to the second 

period. It has an upward trend from the second to the tenth period. In the analysis of 

variance in the first period, 100% of GDP growth shock is justified by the GDP growth 



Nima Norouzi 16 of 26 
 

 

shock itself, and in subsequent periods, its amount is reduced to about 41% in the tenth 

period. 

Table 3. Results for Canada and Venezuela. 

 Canada Venezuela 

Single root 

test 
Significance 

Dickey-Fuller 

test  
Significance Dickey-Fuller test  

GDP 1% level -4.22 

-3.67 

1% level -4.22 

-4.26 
Variable test 

5% level -3.53 5% level -3.53 

10% level -3.20 10% level -3.20 

Inflation 1% level -4.27 

-2.01 

1% level -3.65 

-2.61 
Variable test 

5% level -3.55 5% level -2.95 

10% level -3.21 10% level -2.61 

Exchange rate 1% level -2.64 

-5.27 

1% level -2.64 

-6,798441 
Variable test 

5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

Oil price 1% level -2.63 

-4.26 

1% level -4.37 

-3.65 
Variable test 

5% level -1.95 5% level -3.60 

10% level   -1.61 10% level -3.23 

wages 1% level -2.63 

-4.34 

1% level -2.63 

-4.34 
Variable test 

5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

Covid deaths 1% level -7.61 

-7.12 

1% level -5.64 

-4.53 
Variable test 

5% level -6.94 5% level -4.66 

10% level -6.60 10% level -4.11 

 

4.2. Oil importing countries 

In this section, we review some of the oil-importing countries that are members of 

the OECD. The countries selected for this study are Canada, France, Italy, China, and the 

United States, respectively. The process is the same as for oil-exporting countries, as de-

scribed in the previous section. 

In Canada, the generalized Dickey-Fuller test was performed on model 1 variables. 

The basis of the work is that the generalized Dickey-Fuller test statistic presented should 

be greater than the critical values at the desired confidence level. The results show that 

the generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, 

these variables are 90% constant. As a result, these variables are I (0). However, because 

the generalized Dickey-Fuller test statistic is smaller than the critical values, the HO hy-

pothesis of variable anonymity at the 10% level cannot be ruled out. Therefore, this vari-

able is at the Namana level and is larger than the critical values by the one-time difference 

of the generalized Dickey-Fuller test statistic. The null hypothesis that this variable is 

anonymous is rejected at the 90% confidence level. As a result, this variable means the 

difference of the first order or I (1). The optimal interval length is Akaike 1 criterion. By 

performing the cumulative reaction function test, the effect of real oil price shock on GDP 

growth in all periods has a negative downward trend. That is, the effect of the real oil 

price shock on GDP growth is negatively strong. As shown in Table 3, the cumulative 

reaction function has an increasing trend from the first period to the second period. It has 

a decreasing trend from the second period to the third period. It has a negative downward 

trend from the fourth to the seventh period. From the seventh to the tenth period, it has a 

negative upward trend. In the analysis of variance in the first period, 100% GDP growth 
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shock is justified by the GDP growth shock itself, and in subsequent periods, its amount 

is reduced to about 85% in the tenth period(see tables 4 and 5). 

Table 4. Results for Italy and France. 

 Italy France 

Single root 

test 
Significance 

Dickey-Fuller 

test  
Significance Dickey-Fuller test  

GDP 1% level -4.22 

-4.44 

1% level -4.22 

-2.76 
Variable test 

5% level -3.53 5% level -3.53 

10% level -3.20 10% level -3.20 

Inflation 1% level   1% level -2.63 

-9.20 
Variable test 

5% level  5% level -1.95 

10% level  10% level -1.61 

Exchange rate 1% level -2.63 

-1.90 

1% level -2.63 

-4,966797 
Variable test 

5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

Oil price 1% level -2.63 

-4.86 

1% level -2.63 

-6.09 
Variable test 

5% level -1.95 5% level -1.95 

10% level   -1.61 10% level -1.61 

wages 1% level -2.63 

-4.34 

1% level -2.63 

-4.34 
Variable test 

5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

Covid deaths 1% level -8.12 

-7.99 

1% level -7.63 

-7.55 
Variable test 

5% level -7.94 5% level -6.98 

10% level -7.60 10% level -6.55 

Table 5. Results for USA and China. 

 USA China 

Single root 

test 
Significance 

Dickey-Fuller 

test  
Significance Dickey-Fuller test  

GDP 1% level -4.22 

-4.66 

1% level -4.23 

-4.00 
Variable test 

5% level -3.53 5% level -3.54 

10% level -3.20 10% level -3.20 

Inflation 1% level -2.63 

-1.02 

1% level -2.63 

-3.31 
Variable test 

5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

Exchange rate 1% level -4.39 

-4.77 

1% level   

Variable test 
5% level -3.61 5% level  

10% level -3.24 10% level  

Oil price 1% level -4.27 

-2.79 

1% level -2.63 

-4.52 
Variable test 

5% level -3.55 5% level -1.95 

10% level   -3.21 10% level -1.61 

wages 1% level -2.63 

-4.34 

1% level -2.63 

-4.34 
Variable test 

5% level -1.95 5% level -1.95 

10% level -1.61 10% level -1.61 

Covid deaths 1% level -7.11 

-6.97 

1% level -8.21 

-7.99 
Variable test 

5% level -6.94 5% level -7.53 

10% level -6.60 10% level -7.19 
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In France, the generalized Dickey-Fuller test was performed on model 1 variables. 

The basis of the work is that the generalized Dickey-Fuller test statistic presented should 

be greater than the critical values at the desired confidence level. The results show that 

the generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, 

these variables are 90% constant. As a result, these variables are I (0). However, due to the 

smaller generalized Dickey-Fuller test statistic than the critical values, the HO hypothesis 

of variable anonymity at the 10% level cannot be ruled out. Therefore, this variable is at 

the nominal level and is larger than the critical values by the one-time difference of the 

generalized Dickey-Fuller test statistic. The null hypothesis that this variable is anony-

mous is rejected at the 90% confidence level. As a result, this variable means the difference 

of the first order or I (1). The optimal interval length is Akaike criterion 1. 

By performing the cumulative reaction function test, the effect of the real oil price 

shock on GDP growth in all periods has a negative upward trend. That is, the effect of the 

real oil price shock on GDP growth is negatively strong. As shown in Table 3, the cumu-

lative reaction function has a downward trend from the first to the fourth. It has an in-

creasing trend from the fourth to the fifth period. It has a decreasing trend from the fifth 

to the sixth period. It has an increasing trend from the sixth to the seventh period. It has a 

decreasing trend from the seventh period to the eighth period. It has an almost constant 

trend from the eighth to the tenth period. In the analysis of variance in the first period, 

100% of GDP growth shock is justified by the GDP growth shock itself, and in subsequent 

periods, its amount is reduced to about 82% in the tenth period. 

In Italy, the generalized Dickey-Fuller test was performed on model 1 variables. The 

basis of the work is that the generalized Dickey-Fuller test statistic presented should be 

greater than the critical values at the desired confidence level. The results show that the 

generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, these 

variables are 90% constant. As a result, these variables are I (0). The optimal interval length 

is Akaike 1 criterion. By performing the cumulative reaction function test, the effect of real 

oil price shock on GDP growth in all periods has a negative upward trend. That is, the 

effect of the real oil price shock on GDP growth is negatively strong. As shown in Table 3, 

the cumulative reaction function has a downward trend from the first to the third. It has 

an upward trend from the third to the tenth period. In the analysis of variance in the first 

period, 100% GDP growth shock is justified by the GDP growth shock itself, and in sub-

sequent periods, its amount decreases and reaches approximately 81% in the tenth period. 

In China, the generalized Dickey-Fuller test was performed on model 1 variables. The 

basis of the work is that the generalized Dickey-Fuller test statistic presented should be 

greater than the critical values at the desired confidence level. The results show that the 

generalized Dickey-Fuller test statistic is larger than the critical values. Therefore, these 

variables are 90% constant. As a result, these variables are I (0). The optimal interval length 

is Akaike 2 criterion. By performing the cumulative reaction function test, the real oil price 

shock effect on GDP growth, except for the first five periods, has a negative upward trend. 

That is, the effect of the real oil price shock on GDP growth is negatively weak. As shown 

in Table 3, the cumulative reaction function has an upward trend from the first period to 

the second period. It has a downward trend from the second to the seventh period. It has 

an increasing trend from the seventh period to the ninth period. It has an almost constant 

trend from the ninth to the tenth period. In the analysis of variance in the first period, 100% 

of GDP growth shock is justified by the GDP growth shock itself, and in subsequent peri-

ods, its amount is reduced to about 78% in the tenth period(see Table B1). 

In the United States, the generalized Dickey-Fuller test was performed on model 1 

variables. The basis of the work is that the generalized Dickey-Fuller test statistic pre-

sented should be greater than the critical values at the desired confidence level. The results 

show that the generalized Dickey-Fuller test statistic is larger than the critical values. 

Therefore, these variables are 90% constant. As a result, these variables are I (0). However, 

because the generalized Dickey-Fuller test statistic is smaller than the critical values, the 



Nima Norouzi 19 of 26 
 

 

HO hypothesis of variable anonymity at the 10% level cannot be ruled out. Therefore, this 

variable is at the Namana level and is larger than the critical values by the one-time dif-

ference of the generalized Dickey-Fuller test statistic. The null hypothesis that this variable 

is anonymous is rejected at the 09% confidence level. As a result, this variable means the 

difference of the first order or I (1). The optimal interval length is Akaike 2 criterion. 

By performing the cumulative reaction function test, real oil price shock on GDP 

growth from the thirteenth period onwards has a negative decreasing trend. That is, the 

effect of the real oil price shock on GDP growth is negatively weak. As shown in Table 3, 

the cumulative reaction function has a positive upward trend from the first period to the 

second period. It has a downward trend from the second period to the eighth period. It 

has an increasing trend from the eighth period to the eleventh period. It has a downward 

trend from the 11th to the 16th period. In the analysis of variance in the first period, 100% 

of GDP growth shock is justified by the shock of GDP growth itself, and in subsequent 

periods, its amount decreases and reaches about 70% in the tenth period(see figure A1 

and figure A2. 

Results showed that the covid-19 death cases are effective on the oil market in every 

studied country. However, this impact is more significant in the oil-exporting countries 

than the hybrid or non-oil exporting countries. 

With the spread of the COVID-19 epidemic, growth, travel, and trade stagnated, and 

the price of oil decreases. So, it explains the interest conflict of debt producers with differ-

ent budget requirements, fiscal deficits, and market expectations, substantiating previous 

findings in the literature[31-35]. 

There has been some disagreement concerning main OPEC member’s hopes to keep 

oil prices high, and Russia seeks to achieve a share of world oil markets and their impact 

on prices. Moreover, later spending in China and Europe, once the epidemic is under con-

trol, will ultimately promote economic recovery since the effect of better monetary policy 

and targeted fiscal responses from governments will lead to recovery. As such, oil prices 

are likely to reach new lower levels, but a medium-term recovery is in sight. 

We have found that investors changed their investment strategy as oil spot prices 

reported a first decline that contributed to high volatility in the future commodity market 

during the first cycle of coronavirus spread. Our results are consistent with a theory of 

future expectations on the market, which shows that speculators can predict future price 

patterns as economic agents [36-42]. 

We believe that the quick spread of COVID-19 deaths causes a shock wave of the 

economy, oil, and real estate of the financial market and the depth of the economic down-

turn depends on the political response to the crises of the Coronavirus by opening up the 

markets, investment, trade, industrial growth, and public prevention. The excess oil stocks 

would weigh the oil price in the short term; strict OPEC discipline will need to clear these 

stocks over the next few years, faced with a slow rebound in demand [32] has provided 

some preliminary estimates about the behavior of oil-stock nexus during COVID-19 pan-

demic[43-51]. The results suggested that the probability of having negative oil and stock 

returns during the pandemic may be due to uncertainty associated with the relevant mar-

kets. Unexpected situations such as a pandemic can significantly affect market fundamen-

tals in the short term, and there have been correlations with indexes and oil[52-55]. 

Our study provides additional support; OPEC must also handle the recovery of 

crude oil output as demand and oil prices increase. The analysis calls for the two possibil-

ities to involve OPEC Crude Oil. In the middle of 2020, in the negative case, the demand 

for OPEC crude oil increased to 32 MMbpd in 2024 and then fell to 31 MMbpd. The market 

for OPEC oil grew in the 2030s, following secular declines of several major non-OPEC 

producers, especially Russia. The plant remarkably counts from the main basins for the 

two Covid-19 scenario models in the spring of 2020, the delays due to both falling and 

rising oil prices[56-61]. 
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This result was not anticipated; the reason for this is probably, after the Covid-19 

pandemic, the widening gap between oil demand and supply in the US, triggered by the 

high death rate in the mid-2020s. The fundamental explanation expected for this is the 

decline in US production from 2020 to 2024. In the early 2020s, net oil imports are projected 

to hit 3–4 MMbpd. Coronavirus has a significant effect on the global economy, and thus 

oil demand, particularly in the most likely cause of a deep and sustained recession, is 

linked to a prolonged pandemic. Until mid-2023, the average crude oil price will remain 

below $50/bbl without active OPEC action. 

The results indicate that the COVID-19 deaths toll has a significant impact on oil 

prices. However, it mainly influences the situation reported in the United States. If we 

evaluate the case outside the United States, we can see the positive impact on oil prices of 

the estimates of the COVID-19 death. Hence the amplification of mortality risks in the 

stock market and the real economy caused by the increasing economic instability in the 

United States. 

The evidence from this study suggests the impact of the pandemic will surely reach 

oil prices, which will continue to decline, at least in the short term, as a result of lower 

demand for crude oil. Here comes the role of OPEC, a central element in reducing oil price 

losses through the consent of OPEC members. The reduction in market production thus 

promotes crude oil prices and improves cash resources. 

Our work has led us to conclude several oil-exporting and importing countries are 

confronted with daunting tasks to challenge group unity. If OPEC manages effectively 

this decade, the quality of research, strategy, and decision-making must be significantly 

improved. In the short term, it will be challenging to adapt supply to the possibly faltering 

demand for recovery because of the recovery of output from non-OPEC. 

5. Conclusion 

Oil price shocks are one of the variables affecting economic growth. We confirmed 

this hypothesis in the analysis of variance, which is one of the variables affecting economic 

growth is oil price shocks. In oil-exporting countries, the effect of oil shocks on economic 

growth is positive. In Algeria, the shock effect of real oil prices on GDP growth is strong. 

In Iran, the effect of real oil price shocks on GDP growth is positively weak. In Kuwait, 

the shock effect of real oil prices on GDP growth is positive. In Saudi Arabia, the shock 

effect of real oil prices on GDP growth is positive. In Venezuela, the shock effect of real oil 

prices on GDP growth is strong. In oil-importing countries, the effect of oil shocks on eco-

nomic growth is negative. In Canada, the effect of real oil price shocks on GDP growth is 

strong. In France, the shock effect of real oil prices on GDP growth is negative. In Italy, 

the effect of the real oil price shock on GDP growth is negative. In China, the effect of the 

real oil price shock on GDP growth is negative. In the United States, the effect of the real 

oil price shock on GDP growth is negative. Also, Results showed that the covid-19 death 

cases effectively affect the oil market in every studied country. However, this impact is 

more significant in the oil-exporting countries than the hybrid or non-oil exporting coun-

tries, and these impacts are negative, meaning rising in death cases negatively impacts the 

real oil price. 

Therefore, providing effective solutions to ensure the security of crude oil supply and 

reduce the vulnerability and dependence on imported crude oil is of great importance for 

OECD countries. According to the results, they adopted various strategies to deal with 

the future energy crisis and ensure supply security. Among the most important of these 

strategies, divided into two general parts, demand-side strategies and supply-side strate-

gies, the following can be mentioned. 

A) Demand-side strategies 

Managing energy consumption in various economic sectors is one of the most im-

portant ways to deal with the energy crisis among OECD countries, reducing the intensity 

of energy in various sectors such as industry, agriculture, transportation, home, and trade, 
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etc., which are the first steps in this regard. According to the EU Energy Security Docu-

ment, it started in 2000. 

B) Supply-side strategies 

• Various sources of energy supply for OECD members 

To reduce dependence on crude oil, complete and comprehensive studies have 

started replacing other types of renewable and new (non-fossil) energy. 

• Diversification of crude oil supply sources 

As the Gulf region has historically been regarded as one of the world’s most politi-

cally unstable regions, OECD countries seek new energy sources outside the Persian Gulf 

region. 

• Effective and close interaction with oil-exporting countries 

The policies and guidelines of OECD member countries must be adopted to engage 

and engage seriously with oil-producing countries and create appropriate solutions to 

bring peace and stability to sensitive and oil-rich regions. 

The following orientations are presented to improve the management of oil resources 

of OPEC countries: 

Restructuring the tasks of OPEC governments to empower and improve the effi-

ciency of OPEC governments in the development process, because of the developments 

in the global economy and explaining the new role of OPEC governments and concentrat-

ing OPEC governments’ spending on quality public goods with OPEC member countries 

with infrastructure and Skills with higher production technology should be able to use 

the opportunities and benefits of oil revenues to provide the necessary ground for pro-

ductive investment in society. 

OPEC member countries must have a well-planned and forward-looking plan for 

how to use oil revenues, be more productive of these oil revenues, be more productive of 

these revenues in productive and infrastructure investments in society, and create added 

value and use in Produce more diligence. 

One hundred years of experience in the production and export of crude oil has clearly 

shown that economic development can not be achieved with the revenues from crude oil 

export because economic development is not a commodity that can be bought in world 

markets. The dynamism of R&D activities and the appropriate allocation of R&D budgets 

in OPEC member countries must be achieved. 
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Appendix A 

Algeria 

Accumulated Response of ADLGDP to Cholesky 

One SD. DLROP” Innovation 

 

  

 Iran 

Response of IRDLGDP to Nonfactorized One SD. 

DLROP” Innovation 

 

Kuwait 

Accumulated Response of KDLGDP to Nonfactorized 

One SD. DLROP  Innovation 

 

Suadi arabia 

Response of SDLGDP to Cholesky 

 

  

Venezula 

Accumulated Response of VDLGDP to Cholesky One 

SD. DLROP  Innovation 

 

  

Figure A1. Oil exporting countries Accumulated Response. 
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Figure A2. Oil importing countries Accumulated Response. 
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Appendix B 

Table B1. Oil exporting countries variance analysis. 

Algeria 

Period SE. DLROP1 ADLGDP RACPI ARW AREER1 

1 0.024 0 99 0 0 0 

2 0.036 3.433 84.549 7.478 2.945 0.595 

3 0.04 4.233 78.682 11.566 3.604 0.914 

4 0.043 3.784 70.217 10.455 12.468 2.076 

5 0.044 3.768 69.119 10.916 13.216 1.981 

6 0.044 3.741 69.57 10.688 12.642 2.358 

7 0.045 3.772 69.32 10.595 12.681 2.632 

8 0.045 3.718 69.465 10.253 13.068 2.496 

9 0.045 3.833 68.933 10.733 13.061 2.439 

10 0.046 3.857 68.483 11.011 13.141 2.508  

Iran 

Period S.E. DLROP1 IRDLGDP RIRCPI IRRW DLIRREER1 

1 0.039 0 99 0 0 0 

2 0.041 12.587 72.074 0.796 0.377 13.166 

3 0.043 12.729 72.438 0.851 0.406 12.576 

4 0.044 13.516 68.126 1.87 0.541 14.946 

5 0.045 13.282 66.726 2.567 1.001 15.425 

6 0.046 13.779 65.987 2.799 1.135 15.3 

7 0.047 13.939 65.683 2.957 1.194 15.226 

8 0.047 14.041 65.615 2.966 1.192 15.187 

9 0.048 14.037 65.568 2.972 1.238 15.184 

10 0.048 14.005 65.477 3.003 1.361 15.154  

Kuwait 

Period S.E. DLROP1 KDLGDP RKCPI KRW 

1 0.037 0 99 0 0 

2 0.04 5.708 87.441 5.832 0.019 

3 0.041 7.454 85.89 5.368 0.287 

4 0.042 8.142 82.073 6.428 2.357 

5 0.043 8.396 80.647 6.637 3.32 

6 0.043 8.779 80.218 6.579 3.424 

7 0.044 8.872 80.11 6.577 3.44 

8 0.044 8.9 80.068 6.578 3.454 

9 0.044 8.909 80.038 6.578 3.474 

10 0.044 8.907 80.013 6.576 3.504  

Arabia 

Period S.E. DLROP1 SDLGDP RSCPI SRW DLSREER1 

1 0.042 0 99 0 0 0.042 

2 0.045 0.114 69.652 21.459 7.761 0.045 

3 0.049 2.153 50.286 17.016 29.387 0.049 

4 0.051 2.308 50.201 24.193 22.146 0.051 

5 0.052 2.587 39.881 36.886 18.749 0.052 

6 0.053 4.149 39.625 35.645 17.74 0.053 

7 0.053 5.706 39.445 34.465 17.322 0.053 

8 0.054 5.974 38.419 34.711 17.747 0.054 

9 0.054 5.918 38.243 34.264 18.342 0.054 

10 0.054 5.786 38.798 34.351 17.878 0.054  
Venezula 

Period S.E. DLROP1 VDLGDP RVCPI VRW VREER1 

1 0.045 0 99 0 0 0.045 

2 0.049 1.012 79.354 7.429 0.91 0.049 

3 0.051 3.199 68.132 10.153 4.46 0.051 

4 0.052 3.359 57.109 8.441 3.781 0.052 

5 0.053 4.06 49.959 8.64 3.195 0.053 

6 0.053 4.342 45.861 8.308 2.938 0.053 

7 0.053 4.441 43.099 7.859 2.926 0.053 

8 0.053 4.497 41.708 7.686 3.336 0.053 

9 0.053 4.488 41.494 7.617 3.696 0.053 

10 0.053 4.466 41.506 7.697 3.843 0.053  
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