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Oil shocks and the volatility of BRICS and G7
markets: SVAR analysis

Houda BenMabrouk® and Wafa HadjMohamed*

Abstract: Based on the Structural Vector Auto regression (SVAR) model, we study
the impact of oil shocks on the volatility of the BRICS and G7 markets. We decom-
pose oil shocks into three types: oil supply shocks, aggregate demand shocks and
oil-specific demand shocks. The results indicate that there is a significant impact of
oil shocks on both markets but this impact differs according to the nature of the
shock and according to the studied market. We find that the reaction of all the
considered market volatilities is more intensive for a demand shock especially for
a specific demand shock than for a supply shock. BRICS and G7 markets volatilities
react very similarly on impact to oil-specific demand shocks, while their responses
present some differences to aggregate demand shocks and oil supply shocks. Our
results reflect the changes experienced by the BRICS and G7 economies in recent
years.

Subjects: Environmental Management; Environment & Business; Environment & Economics

Keywords: oil shocks; returns volatility; SVAR; BRICS; G7 countries

JEL classification: G1; C58; Q41

1. Introduction

Recently, the oil market has experienced different events, which makes oil prices one of the most
volatile variables. That is why the study of oil prices evolution and their impact on the whole
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economy has been a matter of great concern to economists and researchers. Oil prices affect
different asset markets such as commodity markets (Balcilar et al., 2021; Naeem et al., 2020; Umar
et al,, 2021a), exchange rates (Ji et al., 2019; Malik & Umar, 2019), metal markets and agricultural
raw material markets (Jiang et al., 2018; Umar et al., 2021b), and stock markets (Alqahtani et al.,
2020; Aloui et al., 2012; Antonakakis et al., 2017; Bastianin et al., 2016; Bastianin & Manera, 2017,
Ferrer et al., 2018; Kilian, 2009; Kilian & Park, 2009; Salisu & Gupta, 2021; Tchatoka et al., 2018;
Wang et al,, 2013a; Wen et al,, 2019; Zhu et al.,, 2020).

The risk of the stock markets is associated with increased risk of oil prices. Theoretically, if oil prices
increase costs will increase such as rising transportation, production, and heating costs; resulting in
the delay of investment decisions (Bernanke, 1983; Pindyck, 1990), hence generating uncertainty for
firms. Another explanation can be offered is that high oil prices lead to strong economic growth; by
increasing oil demand; hence lower uncertainty about future cash flows. Empirically, the study of oil
prices-stock market dependence leads to different results and different explanations giving this
subject more interest and novelty. Some studies showed a significant and positive dependence.
However, other found a significant and negative relationship between oil prices and market volatility
or an insignificant relationship. Different explanations have been provided depending on the research
methodology followed that is detecting the source of oil shock and distinguishing between oil supply
shock and oil demand shock (Kilian, 2009; Kilian & Park, 2009; Bastianin et al., 2016; Antonakakis
et al,, 2017) or by distinguishing between oil importers and exporters countries (Tchatoka et al., 2018;
Wang et al., 2013a) or by considering different market circumstances (Aloui et al., 2012; Ferrer et al.,
2018; Salisu & Gupta, 2021; Wen et al., 2019), or by comparing the impact of oil prices on the stock
market to other impact (Algahtani et al., 2020; Zhu et al., 2020). It should be noted that all the results
confirm the need to detect the source of oil price variation in order to understand and analyze
variations in the stock markets, and while some of these studies chose to examine the impact of oil
prices on developed markets (Wang et al., 2013q; Bastianin et al., 2016; Bastianin & Manera, 2017;
Ferrer et al., 2018; Wen et al.,, 2019), others chose emerging markets (Aloui et al., 2012; Tchatoka
et al,, 2018; Salisu & Gupta, 2021). But to our knowledge there is no study collecting and exposing the
behavior of the two types of markets as the case of our study which examines the reactions of the
BRICS and G7 markets both following the oil shocks. Motivated by the challenge of the BRICS
economies and their convergence with those of the G7 (Golam & Monowar, 2015; Gyedu et al,
2021; Mensi et al, 2014; Naik et al, 2018; O'Neill & Stupnytska, 2009; Plakandaras et al., 2019;
Ruzima & Boachie, 2018) we have chosen to study the behavior of the BRICS and G7 markets
following the oil shocks.

This paper attempts to show the extent to which oil price shocks explain the volatility of BRICS
and G7 market returns by decomposing oil price shocks into three shocks: supply shock, aggregate
demand shock, and specific demand shock through the SVAR analysis, impulse response functions
and variance decomposition.

Our objective is motivated by: First, the difference noticed in the results of previous studies making the
relationship between oil shocks and stock markets a living relationship. Second, the volatility problem is
persistent over time and in several markets around the world. Third, the BRICS and G7 markets have not
collected in such a study despite the fact that it has recently been noticed that these two economies are
converging over time. The BRICS economy has grown rapidly over the past two decades; which
increases its importance in the global economy. Such as, the contribution of BRICS group to global
economic growth increased from 16% during the 1990s to around 30% during the period that spans
from 2000 to 2008, while in the same period, the corresponding contribution of the G7 declined from
over 70% to around 40% (O’Neill & Stupnytska, 2009). Over the past decade, BRICS have contributed to
about 50% to the global economic growth, which makes them an important engine in the world
economy. Furthermore, the BRICS economies have experienced strong performance linked to the
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high level of foreign direct investment in the private sector, which increases their trade with the rest of
the world (Mensi et al., 2014; Ruzima & Boachie, 2018).The same, since the oil market is globally
integrated, domestic policies by each G7 country are very likely to have spillover effects on other
economies. More recently, Gyedu et al. (2021), in order to study the impact of innovation on economic
growth among G7 and BRICS countries, found that the innovation contribution of BRICS and G7
countries effectively improves economic growth. But the G7 countries are much stronger than the
BRICS countries because most of the innovations of the G7 countries are more invested than the BRICS.
Finally, we choose to apply the methodology detecting the source of oil shocks by breaking them down
into supply shocks, global demand shocks, and specific demand shocks through the SVAR model
according to Kilian (2009) because on the one hand it is the methodology that shows similar results
compared to the results of the other methodologies and on the other hand, it is obvious that to analyze
a problem like the stock market volatility it is necessary to seek the source of the problem.

Some studies such as Golam and Monowar (2015) found that the BRICS have the potential to
challenge the G7 in the coming decades and is expected to surpass that of the G7 countries by 2050
(Naik et al., 2018; Plakandaras et al., 2019). By collecting the BRICS and G7 markets in a study of volatility
and the role of oil shocks in explaining this volatility, our paper is the first that offers the opportunity to
examine whether this challenge manifests itself on the behavior of the BRICS markets in comparison
with the behavior of the G7 markets and if so how? Therefore, modeling and forecasting the volatility of
the BRICS and G7 markets in particular, due to the oil shocks, are of great importance for the analysis,
and the comparison of the behavior of these markets, for the stability of the global financial system, for
expected future of these economies and for the world economy. In addition, volatility problem remains
a central theme in the financial literature; hence it is worth noting that the study of oil shocks-market
returns volatility has crucial implications for earnings and cash flows; hence for investment decisions,
risk management, financial and monetary policymaking, and investor sentiment.

The rest of the paper is organized as follows. Section 2 describes the literature review. Section 3
explains the methodology. Section 4 presents data and descriptive statistics. Section 5 discusses
the results and robustness check. Section 6 concludes.

2. Literature review

Today, the dependence between the oil market and the stock market is obvious. This dependence
has been detected in both developed and emerging economies. Different methodologies are used,
different results are found and different explanations are given.

In light of the different results related to the relationship between oil prices and stock markets, Kilian
(2009) and Kilian and Park (2009) brought an explanation. Through the structural VAR model, they
showed that the response of stock markets to oil prices can be either positive or negative depending
on the nature of the shock. Since the seminal work of Kilian and Park (2009), researchers have studied
the relationship between oil price and stock market by differentiating structural oil price shocks. Such
as, Bastianin et al. (2016) studied the effects of crude oil price shocks on the stock market volatility of
the G7 countries. They found that, in all countries, shocks to the supply of crude oil do not affect
volatility. However, demand side shocks, especially aggregate demand shocks, do influence volatility
and, in the long run, they explain at least 10% of its total variability. Antonakakis et al. (2017) found
that aggregate demand shocks appear to be the main transmitters of shocks to stock markets during
periods characterized by economic events; while oil-specific supply and demand shocks act as the
main ones transmitters of shocks during times of geopolitical turmoil. In the same way, Bastianin and
Manera (2017) studied the impact of oil price shocks on the U.S. stock market volatility. They analyzed
three different structural oil market shocks (i.e., aggregate demand, oil supply, and oil-specific demand
shocks) on stock market volatility using a structural vector autoregressive model. They showed that
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volatility responds significantly to oil price shocks caused by unexpected changes in aggregate and oil-
specific demand, whereas the impact of supply-side shocks is negligible.

Other researchers have examined the relationship between oil and stock markets by distinguish-
ing oil-importing countries from oil-exporting countries. Such as, Wang et al. (2013a), using
a structural VAR analysis, explained that the impact of oil shocks on stock prices depends on the
net position of a country, on the cause of oil price change, and on the importance of oil to the
economy. Wang et al. (2013a) found that the effects of oil price uncertainty are stronger for oil
exporting countries. Whereas, through the quantile-on-quantile (QQ) regression model for the US
stock market, Tchatoka et al. (2018) found that the nature of the country importing or exporting oil
cannot explain the dependence between oil price and stock market returns. Indeed, India and
China; importing countries, Russia; exporting country, and even the Philippines, Thailand, and
Malaysia; countries moderately dependent on oil, their financial markets react in the same way.

By considering different market circumstances, some studies reconsider the relationship between
oil price and stock market such as Aloui et al. (2012), using an analysis of long-term correlation and
a conditional multifactor pricing model, they studied the emerging markets and found a positive and
significant relationship between the oil-related beta and stock returns during bull of market, as the
scenario reverses during the market downturn. The results of Antonakakis et al. (2017) and Ferrer
et al. (2018) confirmed the importance of market circumstances as a factor explaining the relation-
ship between oil shocks and stock market. Ferrer et al. (2018) found that the high crude oil-US stock
market dependence is detected during periods of financial turmoil. In the same way, studying the
emerging market by copula functions, Wen et al. (2019) showed that oil return volatility, country-
specific variables (i.e., stock market volatility, petroleum production growth), and US economic policy
uncertainty have positive effects on the oil-stock dependence. Recently Salisu and Gupta (2021)
investigated the response of stock market volatility of the BRICS group to oil shocks (oil supply shocks,
economic activity shocks, oil consumption shocks, and oil inventory shocks) by employing GARCH-
MIDAS model. They showed heterogeneous responses of stock market volatility of the BRICS coun-
tries to the alternative oil shocks, including positive and negative ones. They attributed the results to
the differences in the economic size, oil production, and consumption profile of the countries, market
share distribution across firms, financial system and regulation efficiency. Moreover, they found that
the BRICS stock markets have a common characteristic; which is the fact that shocks to stock
volatility in these markets tend to disappear over time, indicating their emerging nature.

To understand to what extent the financial markets are dependent on the oil market; hence
confirm this strong dependence, other studies have followed a different approach; it is the fact of
comparing the impact of oil prices in relation to the impact of other factors influencing the
financial markets. For example, Zhu et al. (2020), using structural VAR model, comparatively
examined the role of oil shocks and investor sentiment in the explanation of certain market
anomalies from various firm characteristics in the oil and gas industry. They found that the number
of anomalies explained by oil shocks is higher than that explained by investor sentiment. Investor
sentiment has significantly positive impact on four anomalies: composite equity issues, investment
to assets, net stock issues, and value effect. However, aggregate demand shocks have significantly
impact on 6 anomalies: composite equity issues, financial distress, net stock issues, O-SCORE,
return on assets, and idiosyncratic volatility. In the same year, Alqahtani et al. (2020) also
comparatively examined the role of crude oil prices and geopolitical risk indices in Stock return
predictability for GCC markets by employing the feasible generalized least square (FGLS) estimator
and they show that crude oil prices are the best predictor in most cases.

Certainly and undoubtedly, all these studies provide a solid foundation to understand the
correlation between oil market and the stock market. However, by observing all these results, it
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can be noticed that research using the methodology that distinguishes supply shocks from
demand shocks has found similar results showing the importance of understanding the source
of oil shocks to correctly understand the behavior of stock markets and predict their future. On the
other hand, the results of other research methodologies such as distinguishing exporting countries
from importing countries or studying market conditions to understand the relationship between oil
and stock markets, show differences and even contradictions.

For the purpose of studying and explaining volatility in the stock market, which represents
a central objective in finance, working with a global variable of the oil market is not relevant; this
is what is confirmed by the different and even contradictory results of some research. Therefore,
there is a strong need to detect the source of oil shocks to detect the source of market volatility
(Kilian, 2009; Kilian & Park, 2009). Furthermore, we have noticed that these studies have examined
the oil market-stock market dependence on either emerging or developed markets and to the best of
our knowledge there is no study linking developed and emerging markets to the same time; that is
the most important contribution of this work.

3. Methodology

To examine the effect of different oil shocks on the volatility of BRICS and G7 stock markets, we
implement a three-stage approach. The first stage applies GJR-GARCH model to detect market
volatility. In the second stage, we apply a structural VAR model in order to separate and identify
the impact of different structural shocks on BRICS and G7 markets volatility. Finally, we use the
variance decomposition from the structural VAR in order to analyze the contribution of each shock
to the variability of BRICS and G7 stock market’s volatility.

3.1. GJR-GARCH model

The GJR-GARCH model developed by Glosten et al. (1993) is constructed to capture the asymmetric
leverage volatility effect. The conditional variance from the GJR-GARCH (1, 1) model is presented as
follows:

O'% =w+ (0{ + yl[& 1<0])£%71 +ﬁ0_’%—1 (1)

a, v and g are restricted to be positive. The indicator function [(It_1)e—1] equals 1 if €t—j <0, and 0
otherwise. Thus, the leverage coefficients are applied to negative innovations, giving negative
changes more weight. The leverage effect is captured by the coefficient y.We suppose that the
errors ¢ follow a standard Student’s t distribution.

3.2. Structural VAR Model (SVAR)

The SVAR developed by Kilian and Park (2009) allows to identify the structural shocks from
a specific variable and to analyse its impact on others. The use of structural-VAR (SVAR) model
allows us to identify and disintegrate oil price shocks into oil supply shocks, aggregate demand
shocks and oil specific demand shocks. We then include the volatility of daily returns of BRICS and
G7 markets to capture their sensitivity to these constructed oil shocks. The standard structural VAR
representation can be given by:

p
A()Zt =a-+ 2 AiZH + &t (2)
i=1

Where;

Z;, represents [Nx1] vector of endogenous variables including the two following blocks:
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+ Global Oil Market Block that includes the global crude oil production that is a proxy for world
oil-supply shocks, global real economic activity that is a proxy for global aggregate-demand
shocks, and real crude oil prices that is a proxy for oil-specific demand shocks.

+ BRICS and G7 markets Returns Volatility Block.
A; is the expression for [N XN] autoregressive coefficient matrix;
Ao is the [N XN] contemporaneous matrix;

et represents [N x1] vector with structural innovations assuming no serial correlation with zero
covariance;

The expression of covariance matrix with structural disturbances is represented below.

2 0 0 0
, 2
D = Efexel] — 8 % (?% 8 3)
0 0 0 &

We have to multiply at first with A;? on both sides of the latter equation in the purpose to
reduce the form of the structural VAR model (Eq.2), to obtain the following expression:

p
Zy =bo+ Y BiZ, (L) + v (4)
i=1

In the above equation,B; = Ay1A;,bo= AgY, vt = Agler, and e = Agoy. vt represents the reduced form
of linear combinations of structural errors v; with covariance matrix in the formE[utu't] =A51DA51'.

Equation (4) has the aspect of the moving average representation given by Zt=C(L)‘1st

Where;

er = Cyluy with 3, = Co1Co Y

According to Kilian and Park (2009), the following short-term restrictions were imposed on Aj?

to determine the structural disturbances in the model and to further detect oil price shocks within
the framework of Kilian and Park (2009) to achieve model identification.

Aglobal crude oil production oil supply shock
U1t 0O 0 O &1t
o a
global real economic activityl aggregate demand shock
vt = 2t - — |91 92 0 0 X gz."t . (5)
U;etulcrude oil prices az; O3 0433 0 Sglltspec:ﬁc—demandshock
hreturns volatility A1 Q42 Q43 Agg (Other shocks to returns volatility
4t 4t

The hypothesis that characterizes the error structural behaviour comes from Kilian (2009) including
the following:

For Global Oil Market Block: The three exclusion restrictions in the first block of (Eq 5) are

consistent with the short-term global supply curve of crude oil and the downwardly sloping
demand curve. A change in the demand curve driven by one of the two oil demand shocks can
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cause instantaneous changes in the actual price of oil, and unexpected oil supply shocks can also
cause changes in the vertical supply curve. According to Kilian (2009), the following may motivate
these deterministic restrictions:

« First, crude oil supply will not be able to cope with the impact of oil demand within a month due to
the adjustment of the cost of oil production and the uncertainty of the crude oil market conditions.

+ Second, the increase in the actual price of oil driven by specific demand shocks in the oil
market will not reduce the real global economic activity due to the weakening of the global
actual activities. The last raw in the first block capture that variability in the real price of oil
instantly reflect supply shocks and both aggregate and oil-specific demand shocks.

For BRICS and G7 markets Returns Volatility Block: The second block consists of only one equation.
The block-recursive structure of the model implies that global crude oil production, global real
activity, and the real price of oil are treated as predetermined with respect to BRICS and G7
markets returns volatility. Whereas BRICS and G7 markets returns volatility are allowed to respond
to all three oil demand and oil supply shocks on impact, the maintained assumption is that €4 t
does not affect global crude oil production, global real activity, and the real price of oil within
a given month, but only with a delay of at least one month. Our identification scheme is based on
the assumption that innovation compared with the domestic stock market, the variables describ-
ing the global oil market are predetermined, which means that fluctuations in stock prices will not
have an immediate impact on the actual price of oil. This assumption has been used and
supported by multiple authors see for example, Kilian and Vega (2011), Degiannakis et al.
(2014), Bastianin et al. (2016), and Bastianin and Manera (2017).

The presence of zero in equation 5 is explained by the following:

+ Crude oil production is only driven by exogenous shocks of oil supply that responded to
volatility in production due to external events (such as conflicts in the Middle East).

* Global real economic activity responds immediately to aggregate demand shock, which
reflects variations in the demand of all commaodities including oil.

« The zeros’ restriction in the third row indicates that real crude oil price reflects immediately oil
supply shocks and both aggregate demand shock and oil specific demand shocks.

« Finally, BRICS and G7 markets Returns Volatility responds immediately to all structural shocks
and to other innovations.

4. Data and descriptive statistics

4.1. Data

The data encompasses daily prices of G7 Market indices (France, Italy, UK, Germany, USA, Canada,
and Japan) and BRICS Market indices (Brazil, Russia, India, China, South Africa) which are collected
from DATASTREAM. Our data covers the period that spans from 11 February 2000 to February 12,
2021. The three oil shocks are daily® series which are: the Oil supply shocks (OSS), the Economic
Activity Shocks (EAS) and the Oil Consumption Demand Shocks (OCDS). The oil supply shock is
measured by the global crude oil production (in millions of barrels per day) taken from the website
of the US EIA (http://www.eia.gov/totalenergy/data/monthly/index.cfm). The Economic Activity
Shocks (EAS) is detected by the actual Kilian’s index that it is sourced from Lutz Kilian’s website
(http://www.personal.umich.edu/~lkilian/paperlinks. html). The oil prices represent a proxy for Oil
Consumption Demand Shocks (OCDS) and it sourced from the US Energy website (http://www.eia.
gov/petroleum/data.cfm#prices).
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4.2. Descriptive statistics

Table 1 contains the descriptive statistics of the returns series and oil shocks proxies. The results
show that the mean returns are positive for all considered markets except for Italy (-0.000132),
which indicates that in all considered stock markets, the investment activity is beneficial and
attractive but it is not the case of Italy. The highest level of risk is observed for the three oil shocks,
which is naturally expected. Whereas the lowest one is found for the UK. The Jarque-Bera test
rejects the hypothesis of normality for all returns. The value of skewness and kurtosis confirms the
non normality of series (non zero skewness and high kurtosis). The unit root and PP tests indicate
that all return series are stationary. Nevertheless, oil supply shock is not stationary according to
ADF and PP tests but oil aggregate demand shock and oil-specific demand shock series are not
stationary according to PP. Hence, we use for the three shocks series the first difference to get
stationary series according to ADF and PP tests.

5. Results discussion

5.1. The conditional volatility model

Table 2 presents GJR-GARCH model estimates of the G7 and BRICS returns. First, for all the time
series, the coefficients of lagged conditional variance, s, are positive and statistically significant at
the 1% level, indicating the presence of volatility clustering. Second, there is a significant leverage
effect, captured by coefficient y, in all G7 and BRICS markets except Russia ((a +y) <a), meaning
bad news has large effect on the volatility of series than good news. But, in Russia this scenario is
reversed. Third, for France, Germany, and USA «a coefficient is negative and statistically significant
at 1%, 5%, and 10% level respectively, indicating that good news have a negative effect on the
volatility, unlike the all BRICS, Canada, and Japan markets where the good news have a positive
effect on the volatility. However, in Italy, and UK markets, positive shocks do not affect conditional
volatility, captured by a not statistically significant « coefficient. Last, « + #+ (y/2) < 1 is satisfied
for all series that indicates that the process GJR-GARCH (1, 1) is defined as stationary.

5.2. Impulsions responses functions

figure 1 shows the response of global oil price to structural oil shocks. The shocks presented are
expected to generate an increase in the price of crude oil. Thus, we consider a negative oil supply
shock, which represents an unpredictable decrease of oil production, and positive shocks to
aggregate and oil-specific demand.

Figure 2 shows the responses of returns volatility to different oil price shocks in each of the BRICS
and G7 countries. The first column shows that following a negative oil supply shock a rapid
decrease in the first days then a cancellation of the impact is detected in all BRICS markets and
in USA, Canada, and Japan markets but France, Germany, Italy, and UK returns volatilities
increases in the first days then a cancellation of the impact is detected also. The second column
shows that following unexpected increase in oil aggregate demand, an increase in the returns
volatility of Russia market, but a decrease of Brazil and China, and a no impact of India and South
Africa markets are detected. However, we note a decrease of volatilities of all G7 markets returns.
The third column presents a decrease of volatility for India, China, and South Africa but an increase
of volatility of Brazil and Russia. For G7 countries, an increase of France, Germany, Italy, UK, and
USA markets volatilities to a positive specific demand shocks, but a volatility decrease of Japan
market and a no impact on Canada market.

Our results show that the impact of oil price shocks on volatility differs with the difference in the
source of this shock, so it is necessary to decompose oil price shocks into supply shocks and demand
shocks which is confirmed in Kilian (2009), Kilian and Park (2009) who showed that the response of
stock markets to oil prices can be either positive or negative depending on the nature of the shock.
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Table 2. GJR-GARCH model estimates
GJR-GARCH 07 = w + (a+Vyl_,_o))e2, + o2,

Coefficients
w a v B
Brazil 6.63E-06*** 0.019312** 0.078182 0.902433***
Russia 3.68E-06*** 0.074505*** -0.018346 0.891279***
India 3.40E-06*** 0.031059*** . 0.098276 0.882820***
China 2.80E-06*** 0.032032*** 0.032034 0.924471**
South Africa 3.37E-06*** 0.016464** 0.102296 0.899507***
France 1.98E-06*** -0.017613*** 0.209375 0.909095***
Germany 2.08E-06*** -0.014439** 0.184838 0.915450***
Italy 1.61E-06*** -0.003284 ‘ 0.143515 0.922331***
UK 1.60E-06*** -0.008902 0.184676 0.904874*+*
USA 1.55E-06*** -0.013803* 0.224569 0.895168***
Canada 1.01E-06*** 0.021468** ‘ 0.098848 0.904236***
Japan 3.84E-06 *** 0.020019** 0.124941 0.884225*+*

Note: Table 2 presents the estimates of GJR-GARCH model (Glosten et al., 1993) that is presented as follows:
02 = w+ (a+ Ve o)) € ¢ + Bor;. **,** indicate respectively the significance level at 1%, 5% and 10%.

We note that the impact of oil supply shocks on market returns volatility is weak in BRICS and G7
markets as found as Kilian (2009), Bastianin et al. (2016), and Bastianin and Manera (2017). However,
different results of a positive aggregate demand shocks are detected. We explain these results as
follow: an unexpected increase in oil aggregate demand leads to increase oil prices; hence increase
costs such as rising transportation, production, and heating costs; resulting in the delay of investment
decisions (Bernanke, 1983; Pindyck, 1990); hence generate uncertainty for firms that is the case of
Russia market. Another explanation can be offered; is that high oil prices leads to strong economic
growth; by increasing in oil demand; hence lower uncertainty about future cash flows that is the case
of Brazil, China and all G7 markets. Also, different results are observed following an unexpected
increase in oil specific demand. Knowing that, specific demand shock is designed to capture shifts in
the price of oil driven by higher precautionary demand associated with market concerns about the
availability of future oil supplies (Kilian, 2009); hence the market uncertainty and the fear of investors
occur that is the case of Brazil, Russia, France, Germany, Italy, UK and USA markets while for other
BRICS and G7 markets, investors are not sure or don’t know in the early days if it is caused by
aggregate demand shock or by demand specific shock.

Moreover, our results show that BRICS markets including importing countries (such as India and
China) and exporting countries (such as Russia) behave differently following oil shocks that is
confirms the results of Wang et al. (2013a) and Salisu and Gupta (2021) but against Tchatoka et al.
(2018) who found that oil importing countries and oil exporting countries behave identical and that
the nature of the country importing or exporting oil cannot explain the dependence between oil
price and stock market. The same for G7 markets, they react differently to oil shocks; this is against
Bastianin et al. (2016). Between BRICS and G7 markets, we detect a convergence in their behavior
following each oil shock. We need the study of variance decomposition of returns volatilities to
clarify this convergence.
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Figure 1. The impulse response
of global oil price to structural
oil shocks (11 February 2000 to
12 February 2021).

Note: Figure 1 shows the
impulse response of global oil
price to structural oil shocks for
20 periods.
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5.3. Variance decomposition

Table 3 shows the percentage contributions of each oil market shock to the overall variability of
stock market volatility, based on the forecast error variance decomposition of the structural VAR
models presented earlier.

The results show that the returns volatilities of all BRICS and G7 markets are explained mainly by
the oil specific demand shocks except China. Such as a 0.2% to 0.5% the contribution of oil specific
demand shock in variance decomposition of returns volatility in BRICS and G7 markets. However, for
oil supply shock and oil aggregate demand shock different results are observed. For BRICS markets,
returns volatilities of Brazil and Russia are weakly explained by oil supply shocks relative to aggregate
oil demand shocks, while this scenario reverses for returns volatilities of India, China, and South
Africa. For G7 markets, France, Italy, and Germany returns volatilities are more explained by oil supply
shocks relative to aggregate oil demand shocks, while this scenario reverses for UK, USA, Canada, and
Japan markets.

Overall, the volatility of most BRICS and G7 countries is mainly influenced by innovations to the
demand side, especially to oil specific demand. Despite this, it should be noted that the contribu-
tion of oil supply shocks in explaining the returns volatility is weakly more than aggregate demand
shock for certain BRICS and G7 markets that are India, South Africa, France, Germany, Italy,
and UK.

Therefore, between BRICS and G7 markets behavior, we note a convergence. The returns
volatility of BRICS and G7 markets is more explained by oil specific demand shock and not by
aggregate demand shock such as Bastianin et al. (2016). These markets are more vulnerable to oil
specific demand shock than other oil shock and their investors are more influenced in precau-
tionary demand associated with market concerns about the availability of future oil supplies;
hence they are more vulnerable to investor sentiment and a high uncertainty characterize these
markets.

Furthermore, when we observe the contribution of volatility to explain followed returns volati-
lities, we note that this contribution is not important for all BRICS and G7 markets. This result
shows that there are other factors affecting and explaining the returns volatility of BRICS and G7
markets. Among these factors, business cycles is an explicative factor detected in BRICS market by
Bouri et al. (2020), geopolitical risk (as Algahtani et al., 2020), and investor sentiment (as Zhu et al.,
2020).
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Figure 2. Responses of returns
volatility to structural shocks
(11 February 2000 to

12 February 2021).

Notes: Figure 2 shows the esti-
mated response of the daily
conditional volatility of BRICS
and G7 markets returns to daily
structural shocks between

11 February 2000 and

12 February 2021. They are
based on a recursive-design
wild bootstrap with 2000 repli-
cations (Gonc, & Kilian, 2004).
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5.4. Robustness checks
To verify the robustness of our results, we have estimated the same model using different lags in
Table 4. We notice that although the impact of oil supply shocks is small, it increases over time and
this is for most BRICS and G7 markets. This result confirms the non-absolute negligence of the
impact of oil supply shocks. The impact of aggregate demand shocks almost did not change for all
markets. However, the contribution of oil-specific demand shock in variance decomposition of
returns volatility increases over time; that is a confirmation of our results.
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Volatility problem remains a central theme in the financial literature. Oil shocks play a very
important role in explaining this risk. Consequently, it is worth noting that the study of oil shocks-
market returns volatility has crucial implications. Furthermore, some studies such as Golam and
Monowar (2015) found that the BRICS have the potential to challenge the G7 in the coming decades
and is expected to surpass that of the G7 countries by 2050 (Naik et al., 2018; Plakandaras et al.,
2019). Therefore, modeling and forecasting the volatility of the BRICS and G7 markets in particular,
due to the oil shocks, is of great importance. In this paper, we have examined the response of daily
stock market volatility for BRICS and G7 member countries to daily oil shocks over the entire study
period from 11 February 2000 to February 12, 2021. We have implemented a three-stage approach.
The first stage have applied GJR-GARCH model to detect market volatility. In the second stage, we
have applied a structural VAR model in order to separate and identify the impact of different
structural shocks on BRICS and G7 markets volatility. Finally, we have used the variance decom-
position from the structural VAR in order to analyze the contribution of each shock to the variability
of stock market’s volatility. Employing three different measures of the disentangled global oil shocks;
oil supply shocks, aggregate demand shocks, and oil specific demand shocks which extends the
demand and supply decomposition of oil shocks by Kilian (2009) and Kilian and Park (2009), we
found a convergence between BRICS and G7 markets behavior to oil shocks; is that the reaction of
most stock market volatilities is more intensive for a specific demand shock than for an aggregate
demand shock and a supply shock. This result represents a manifestation of the BRICS countries
challenge those of the G7 countries. Furthermore, a significant asymmetric response of market
volatility to structural oil price shocks is detected for all markets. The intense reaction of volatility to
oil specific demand shocks, compared to supply shocks and aggregate demand shocks, and the
asymmetric reaction to different oil price shocks require authorities to treat the sources of oil price
shocks differently. They should also be more cautious regarding demand shocks but the impact of oil
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Table 3. Variance decomposition- returns volatility

Groups Markets Oil supply Aggregate Oil-specific Volatility
shock demand demand
shock shock

BRICS group Brazil 0.006 0.015 0.314 36.293
Russia 0.145 0.278 0.252 66.027
India 0.026 0.001 0.207 ‘ 67.775
China 0.156 0.148 0.092 47.573
South Africa 0.028 0.002 0.491 31.004

G7 group France 0.056 0.018 0.492 42.724
Germany 0.041 0.011 0.313 60.230
Italy 0.069 0.010 0.203 59.938
UK 0.012 0.020 0.296 77.948
USA 0.005 0.017 0.403 27.033
Canada 0.004 0.017 0.382 ‘ 34.008
Japan 0.026 0.052 0.057 34.446

Note: Table 3 shows the percentage contribution of a shock to the variability of stock market volatility for BRICS and
G7 markets. The table compares the variance decomposition of the structural VAR model applied to each BRICS and
G7 countries.

supply shocks should not be overlooked for India, South Africa, France, Germany, Italy, and UK.
These findings have several important policy implications.

First, investors in global financial markets, global risk managers, and local policymakers should
put too much emphasis on the impact of oil specific demand shock on stock market volatility but
not overlook the effect of oil supply shocks. Our study has shown that the effect of oil supply
shocks is weak, but for some markets it is greater than the effect of global demand shocks.
Moreover, the study of the same model for several lags shows that the effect of oil supply shocks
increases over time; which shows that our results are robust.

Second, for investor sentiment and markets efficiency, BRICS and G7 markets are more vulner-
able to oil specific demand shock than other oil shock and their investors are more influenced in
precautionary demand associated with market concerns about the availability of future oil sup-
plies; hence they are more vulnerable to investor sentiment and a high uncertainty characterize
these markets.

Third, policymakers play an important role for investors in certain BRICS (India, China, and South
Africa) and G7 markets (Japan) in clarifying whether the oil price increase is a consequence of an
increase in aggregate demand or in specific demand.

Fourth, our results show convergences and divergences in reactions of different BRICS and G7
markets. These behaviors can be explained by the challenge of the BRICS economies to the G7
economies (Golam & Monowar, 2015; Gyedu et al., 2021; Mensi et al,, 2014; Naik et al.,, 2018; O'Neill &
Stupnytska, 2009; Plakandaras et al., 2019; Ruzima & Boachie, 2018). This result points out that BRICS
markets are an opportunity for investors and for futures investments and it is underscored by the
findings in this study is the need to devise strategies for portfolio construction and diversification across
BRICS and G7 and to anticipate the source of stock volatility related to different oil shocks.
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For a future research, it would be interesting to extend our study by comparing the impact of oil
shocks on stock market to other impact such as business cycles (as Bouri et al., 2020), geopolitical
risk (as Algahtani et al., 2020) and investor sentiment (as Zhu et al,, 2020).
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