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We investigate the dynamic relationship between global oil prices, the stock market, and
oil and gas stock (FTSE-OG) returns in the UK through a structural vector autoregressive
(VAR) framework during the COVID-19 pandemic. The structural VAR results suggest that
the impact of structural shocks related to the global oil price on FTSE-OG index returns
becomes less important and loses its explanatory power during the pandemic. However,
stock market shocks increase their explanatory power in the variations of FTSE-OG index

returns.

I. Introduction

The effect of oil prices on macroeconomic indicators and
stock markets is a popular topic in economics. Hamilton’s
(1983) seminal paper shows that most of the recessions in
the US after World War II were caused by oil price shocks.
Narayan & Gupta (2015) prove the predictability power of
oil prices on US stock returns for 150 years. Analyses con-
ducted on the stock markets of various countries show that
oil prices affect stock returns negatively (El-Sharif et al.,
2005; Jones & Kaul, 1996; Nandha & Faff, 2008; Papa-
petrou, 2001; Sadorsky, 1999). In macroeconomic terms, an
increase in oil prices is much more effective and determina-
tive than a decrease (Hamilton, 2003). Kilian & Park (2009)
argue that this relationship holds only if there is a demand
shock that is specific to the oil market and that increases
in oil prices caused by a global economic boom or oil sup-
ply shocks do not show the same effect. Lee & Zeng (2011)
also challenge this phenomenon and show that the effect of
oil price shocks on stock market returns is conditional on
the general opinion of investors about the market’s perfor-
mance in the near future, that is, oil market shocks are not
as profound when there is confidence in the markets.

Although the negative relationship between oil prices
and stock market prices has been proven, it has also been
observed that the stock prices of oil-producing companies
increase with the oil prices. In addition, not all sectors are
affected by oil price shocks in the same manner. Some sec-
tors are slightly negatively affected, while others are not
affected at all (Phan et al., 2015). There are also studies
showing that oil price shocks may affect the stock markets
of net oil-importing countries differently than those of oil-
exporters. The stock markets of oil-exporting countries re-
act positively to oil price shocks, while such shocks have
a negative impact on stock markets of oil-importers (Filis
et al., 2011; Park & Ratti, 2008; Wang et al., 2013). Sil-
vapulle et al. (2017) examine the effect of oil prices on
stock market returns in ten net oil-importing countries for
a 16-year period. Their nonparametric panel data analyses

show that the relationship is positive in the long run, but in
times of economic and political crisis, it tends to be nega-
tive for short periods. Mollick & Assefa (2013) examine the
response of US stock markets to oil prices before and after
the 2008 global economic crisis and find that the negative
relationship seen before the 2018 crisis turned into a posi-
tive effect after the crisis.

The COVID-19 pandemic created disturbances both in
oil prices and stock markets (Devpura & Narayan, 2020;
Iyke, 2020; Salisu et al., 2020). The relationship between oil
prices and stock market prices is affected by the pandemic
and declining oil prices decreased the stock market prices
in the first months of the pandemic. Evidence from net oil-
importing Asian countries suggests a positive relationship
between oil prices and stock returns during the first five
months (Prabheesh et al., 2020). However, in contrast, some
studies indicate that the COVID-19 pandemic affected mar-
kets positively initially but later, there was a continuation
of the negative relationship between prices of oil and stocks
in this period (Liu et al., 2020).

In this study, we examine the relationship between Brent
crude oil prices, the UK market index (FTSE-100), and the
FTSE350-0il & Gas producers’ (FTSE-OG) index. In order to
eliminate robustness concerns due to the order of the vari-
ables, we conduct our analyses using a structural vector au-
toregressive (SVAR) model. We find that the FTSE-OG index
and FTSE-100 are positively related and the FTSE-OG index
becomes more volatile during the pandemic. Stock market
shock can explain most of the variation in the FTSE-OG in-
dex returns throughout the observation period and the ex-
planatory power increases during the pandemic compared
to the pre-pandemic period. Global oil price shocks explain
a relatively small part of the FTSE-OG index return varia-
tions. At the start of the outbreak, volatility is increased and
the contemporaneous relation between FTSE-OG index re-
turns and the global oil price becomes insignificant.
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Figure 1. Time series plots of weekly market index (FTSE-100), oil price (Brent) and oil & gas producers’ index

(FTSE-0G)

The figure shows time series plots of weekly market index, oil price and oil & gas producers’ index. FTSE-100 and FTSE-OG indices are depicted on the left axis and oil price
(Brent) is depicted on the right axis. Brent is in terms of Great Britain Pound. The sample period is from September 28, 2014 to September 20, 2020.

II. Data and Methodology
A. Data

This study uses the FTSE-100 index as the UK’s stock
market proxy and Brent as the global oil price proxy. The
FTSE-OG index, which includes five major oil and gas stocks
traded on the London Stock Exchange, represents fossil-
fuel-producing firms’ stock market performance in the UK.!
Figure 1 depicts the weekly evolution of the FTSE-100 and
FTSE-OG indices with Brent oil prices from 09/2014 to 09/
2020. According to Figure 1, there is a strong co-movement
between the Brent price and the FTSE-OG index. However,
this relation becomes insignificant just after the COVID-19
pandemic begins at which point all three variables fall
sharply with the UK’s first confirmed COVID-19 case in 02/
2020. Therefore, this study splits data into pre-pandemic
and pandemic periods to compare the dynamic interrelation
between oil prices, market return, and fossil fuel stocks’
performance.

The figure shows time series plots of weekly market in-
dex, oil price and oil & gas producers’ index. FTSE-100 and
FTSE-OG indices are depicted on the left axis and oil price
(Brent) is depicted on the right axis. Brent is in terms of
Great Britain Pound. The sample period is from September
28, 2014 to September 20, 2020.

B. Structural Vector Autoregression

A SVAR model of Brent price, FTSE-100, and FTSE-OG
can be used to identify structural shock through introduc-
ing restrictions on matrix A, which indicates the contempo-
raneous relation of forecast errors, and matrix B for any cor-

relation between structural shocks. The SVAR model can be
written as:

Zy=MZy 1+ ...+ AyZ ,+ U and AU; = Bey (1)
where Z; = [brent, ftse, oilS}l is a vector of percentage
change in the Brent oil price, FTSE-100 and FTSE-OG, re-
spectively. U; and &; denote forecast errors and structural
shocks for each component of Z;, respectively. The struc-
tural model with imposed restrictions in the A and B matri-
ces can be written as:

M1 0 0 Ubrent
0 1 0 U ftse | —

lasi asz 1] | yois

-bll 0 0 Eglobalfm'l shock (2)
0 b22 0 Estockfmarket shock
0 0 b33 E_:oilfsector shock

which implies the structural equations below:

1 The FTSE-OG index consists of BP, Cairn, Royal Dutch Shell (RDS) A and B, and Tullow Oil companies’ stocks capitalizing approximately
61B, 847M, 132B, 132B, and 771M GBP in the LSE. While BP, RDSA, and RDSB stocks are indexed in FTSE-100, Cairn and Tullow Qil
stocks are components of the FTSE-250 index. The website https://www.investing.com/indices/oil—gas provides data and detailed infor-

mation.
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Table 1. Estimated coefficients of the A and B matrices

Parameter asq as bqq b,y bas

Pre-Covid -0.2232 -1.043 0.0443 0.01956 0.01744
28/09/2014 (0.0234) (0.0530) (0.0018) (0.00082) (0.00073)
01/03/2020 [-9.518] [-19.679] [23.753] [24.456] [23.744]
Post-Covid 0.0959 -2.262 0.04947 0.02109 0.01913
08/03/2020 (0.0789) (0.1851) (0.0071) (0.0030) (0.00276)
20/09/2020 [1.215] [-7.458] [7.067] [6.928] [6.9286]

This table shows the estimated coefficients of the A and B matrices. Standard errors and t-statistics are in parentheses and brackets, respectively

Table 2. Forecast error variance decomposition of FTSE-OG return

Panel A: Pre-pandemic period
28/09/2014 - 01/03/2020

Panel B: Pandemic period
08/03/2020 - 20/09/2020

Weeks gglobal-oil shock gstock-market shock goil-sector shock g8lobal-oil shock gstock-market shock goil-sector shock
1 11.95% 50.88% 37.18% 0.85% 85.42% 13.73%
2 11.99% 50.76% 37.25% 7.10% 66.55% 26.35%
8 12.23% 50.62% 37.14% 9.99% 65.47% 24.54%
16 12.32% 50.57% 37.10% 9.91% 65.27% 24.82%
100 12.70% 50.36% 36.94% 9.74% 65.30% 24.96%

This table has the forecast error variance decomposition results for the FTSE-OG return from SVAR model. Panel A has results covering the pre-pandemic sample period while Panel B

has corresponding results for the pandemic period.

Ubrent — bllsglobalfoil shock

Uftse _ bzzgstockfmarket shock (3)

UoilS = —as Ubrent _ a32Uftse + b33€0il—sector shock

The imposed restrictions on matrix A assume that Brent
price and FTSE-100 satisfy weak exogeneity and thus are
not contemporaneously related, while FTSE-OG reacts to
the changes in Brent price and the FTSE-100 index in the
same period (week). Besides, the diagonal structure of ma-
trix B assumes that the structural shocks are not correlated.
Structural shocks related to forecast errors of Brent price,
FTSE-100, and FTSE-OG are intuitively defined as the
global oil shock, index shock, and oil and gas sector-related
shocks, respectively.

III. SVAR Results
A. Coefficients of A and B Matrices

Table 1 presents the parameter estimation results of the
coefficients of the A and B matrices. Regarding Table 1 and
the signs of the parameters in Equation (3), a3z suggests
that the return on the FTSE-OG index is positively con-
nected to the return on market return (FTSE-100). Further-
more, they vary almost equally during the pre-pandemic
period but the return on the FTSE-OG index is more volatile
than the market return during the pandemic. Secondly, as;
implies that before the pandemic, the return on the FTSE-
OG index is positively associated with changes in the Brent
price, but this contemporaneous relation becomes insignif-
icantly negative at the start of the outbreak. Lastly, b1, b2,
and b33 reveal that the scale factors of structural shocks ap-
pear to be similar in both periods.

B. Comparison of the Pre-Pandemic and
Pandemic Periods: Evidence from Variance
Decomposition

Table 2 shows the contribution of global oil price, market
index, and oil and gas sector-related structural shocks to
variations in the FTSE-OG index return during the pre-pan-
demic and pandemic periods by employing variance decom-
position. Before the COVID-19 pandemic (Panel A, on the
left), the variation in the FTSE-OG index return is mostly
(around 50%) explained by market index shocks, then by
oil and gas sector shocks (around 37%), while the global
oil price shock can explain only around 12% of the varia-
tion. Panel B presents forecast error variance decomposi-
tion for the pandemic period. The order of influence does
not change but the contribution percentages change signif-
icantly during the pandemic compared to the case before
the pandemic. During the pandemic period, the explanatory
power of market index shock to the FTSE-OG index return
variation increases from 50% to 65%, and for the oil and
gas sector shocks, the power decreases from 37% to 25%.
The explanatory power of global oil price shocks decreases
from almost 13% to 10%. These results imply the following:
(i) stock market shocks contribute the largest part of the
variation in the FTSE-OG index return; (ii) global oil price
shocks can explain a relatively small part of the FTSE-OG
return variation; and (iii) the explanatory power of struc-
tural shocks do not change dramatically in the short-term
(2-8 weeks) and long-term (100 weeks) variations.
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Table 3. Variance-covariance matrices of the reduced form forecast errors

Panel A: Pre-pandemic period
28/09/2014 -01/03/2020

Panel B: Pandemic period
08/03/2020 - 20/09/2020

Ubrent Uftse UoilS
Ut 19.196
Uftse | 0  0.038

pois [0.043 0.039 0.081
COT‘T(UbTent, Um'lS)

CO'I’T(Uﬂse, UoilS)

0.345
0.713

Ubv‘ent Uftse UDilS
Ubrent 0,244
U ftse 0 0.044
poits | —-0.023 0.100 0.266
-0.091
0.924

This table has the variance-covariance matrices of the reduced form forecast errors. All values are 100 times the estimated variance-covariance matrices of residuals. Matrices are re-
trieved from the SVAR model. Panel A has results covering the pre-pandemic sample period while Panel B has corresponding results for the pandemic period.

C. Comparison of the Pre-Pandemic and
Pandemic Periods: Evidence from Variance-
Covariance Matrices

Table 3 shows the covariance matrices of reduced form
forecast errors for both periods. First, during the pandemic,
the variance of all variables increases compared to the pre-
pandemic period. This is most probably due to the unprece-
dented uncertainty created by the pandemic. Second, the oil
and gas sector stock returns’ covariance with respect to the
change in the Brent oil price decreases while its covariance
with stock market returns increases. This result implies that
the interrelation between FTSE-OG index returns and stock
market returns increases during the pandemic.

IV. Conclusion

This study investigates the dynamic relationship be-
tween global oil prices (Brent) the stock market (FTSE-100)
and oil and gas stock (FTSE-OG) returns in the UK through

imposing contemporaneous exogeneity restrictions in a
SVAR framework and provides comparative estimations
from the pre-pandemic and pandemic periods. The SVAR
estimation results suggest that the impact of global oil-
price-related structural shocks on FTSE-OG index returns
becomes less important and loses its explanatory power af-
ter the outbreak emerges. In contrast, during the pandemic,
stock market shocks increase their explanatory power in the
variation of FTSE-OG index returns. According to our re-
sults, during the pandemic, global oil prices are not an in-
formative tool for investors in the FTSE-OG index in the
UK. Besides, during extreme uncertain times, such as the
COVID-19 pandemic, the FTSE-OG index included invest-
ments that became riskier due to the rise in the contem-
poraneous impact of market index shocks. Energy stock in-
vestors should consider hedging against market index risk
rather than only volatility in crude oil prices during the out-
break.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-SA-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-sa/4.0 and legal code at https://cre-
ativecommons.org/licenses/by-sa/4.0/legalcode for more information.
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