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In the case of the United States,

◮ Schurr and Netschert (1960) exposed the two energy
transitions, were the use of coal was imposed on wood as a
source of fuel in 1895, with 65% of coal versus 30%.

◮ The same occurred four and one-half decades later with oil
and gas, where the coal represented 28% and oil and gas
65%.

◮ Cherif et al. (2017) conclude that, as in the previous cases,
the same can happen to oil with renewable energies in
relation to the transport sector in the next 10 to 25 years.
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◮ BP (2017) argued that the most of the world’s liquid fuel is
in the transport sector.

◮ This transport produces 70% of total emissions of
greenhouse gas (IPCC, 2007).

◮ To change this reality, in the Paris Agreement many
countries including ten OPEC Member countries have
focused the effort to deal with the impacts of climate
change through appropriate financial flows, a new
technology framework and an enhanced capacity building
framework.

◮ Energy storage and electric mobility are having great
relevance.
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Figure: Percentage of the global lithium markets for batteries.
Jaskula (2019)



Introduction 6

◮ The figure is related to the statement made by Hao et al.
(2016) where the increase in global demand for electric
vehicles means an increase in lithium consumption.

◮ We see in the figure that 56% of global end-use lithium
markets are used to get batteries (Jaskula, 2019).

◮ The previous arguments may have an impact in the crude
oil prices due to technological transition process and
climate policy implications and the resulting of these (see
Nakicenovic et al. 1986; Sovacool, 2016; Fouquet, 2016;
among others).
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◮ The substitution for crude oil by renewable energy inputs
in the transport sector is a major concern for oil producers.

◮ Among the different types of clean energies, lithium (Li) is
currently assuming an increasingly strategic role.
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Following the research line initiated by:

◮ Monge and Gil-Alana (2018)

◮ Gil-Alana and Monge (2019a)

◮ Monge and Gil-Alana (2019b)

we use Continuous Wavelet Transform (CWT) analysis to study
the dynamics of the lithium industry and the beta risk behavior
of the 10 largest oil companies in the world. Also, we study the
dynamics of the beta series by using long-run dependence
approaches.
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◮ The choice of oil companies for the dataset was based on the fact that they are among
the world’s largest oil firms according to revenue and are listed in the largest stock
markets.

◮ This criteria ensures that the chosen firms are among the largest players in the market
and their stocks are highly liquid.

◮ Additionally, we considered only these ten largest oil companies (and no more) because
the markets for similar companies (in the case of petroleum) have similar risks.

◮ According to the classification done by Thomson Reuters in 2019, our final dataset is:



Data 10

◮ We have used the exchange index to calculate the beta of
each company.

◮ To represent the lithium industry, we have used Solactive
Global Lithium Index
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The daily data were obtained from Thomson Reuters Eikon
database and cover the period 11th February 2009 to 10th
January 2019 and they are expressed in U.S. dollars.
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Continuous Wavelet Transform (CWT) analysis:

◮ See Aguiar-Conraria and Soares (2014).

◮ We use the Wavelet Coherency (WCO) for measuring the
degree of local correlation between two-time series in the
time-frequency domain to find evidence of interconnections,
and the wavelet coherence phase differences (φ) tells us
about the synchronism between those time series.
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Fractional Integration

◮ Fractional integration is a time series technique that allows
for a fractional degree of differentiation.

◮ Given a time series, (xt), t = 1, 2, · · · , we say that it is
integrated of order d, and denoted by I(d) if its
d-differences are stationary I(0).

◮ See Monge and Gil-Alana (2020); Monge and Gil-Alana
(2021), among others.
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Figure: Wavelet coherency and phase difference results.
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Figure: Wavelet coherency and phase difference results.
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The results using CWT techniques shows that:

◮ There is a period that start around 2013 telling us how important and
strong the relation is between the time series (high levels of dependence) and
continues until 2016.

◮ This occurs in the long run frequencies (between 32 and 198 days).

◮ About the results obtained by the phase difference which give us information
about the magnitude of the impact that a shock in one variable has on the
other, and providing an economic explanation, we can conclude that the
beta term reflects and advances the responsiveness of the oil companies to
movements in the lithium market.

The fractional integration approach shows

◮ The homogeneous results across firms with values of d slightly above 1,
nevertheless, statistically significantly above 1, thus rejecting the hypothesis
of a random walk in the data and showing a lack of mean reversion.



It will be a pleasure to answer your questions.

THANK YOU


