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Introduction

• Oil and gas industry is facing increasing opposition (public/ media, 
shareholders, policy makers) driven by considerations regarding the 
environmental impact of fossil fuels and stranded asset risk.

• Can respond by 
• diversifying their business models
• increasing investment in renewable energy 
• working on technological advances to make energy use more efficient
• producing more to mitigate stranded asset risk



Introduction (2)

• continuous and complex news flow about oil and gas companies’ 
ambitious goals for decarbonisation 

• contrasting information about lobbying, climate change denial etc. 
• makes it difficult for various stakeholders to develop a coherent 

understanding of the companies’ actual activities

-> Can financial market data help? 
• We test whether oil and gas (O&G) companies reduce their oil 

exposure or increase their exposure to clean and renewable energy.



Is the focus on oil and gas companies 
justified? 
• The world’s biggest 60 O&G companies contributed to more than 40% 

of global cumulative industrial emissions in the period 1988-2015; 
with the top 20 companies contributing by more than 30% (Grasso, 
2019). 

• Recent research suggests that oil and gas emissions could exceed 
current estimates substantially due to often neglected ethane and 
propane emissions related to simultaneous emissions of methane 
(Nature Editorial, 2018).



Greenwashing?

• Influencemap (2019) alerts that the five largest public oil and gas 
companies (ExxonMobil, Royal Dutch Shell, Chevron, BP and Total) 
have invested over one billion $ on misleading climate-related 
branding and lobbying in the three years following the Paris 
Agreement. 

• Especially European companies respond to this negative publicity by 
exiting US lobbying groups (Bloomberg, 2019a; Bloomberg, 2020b; 
Reuters, 2019) and joining, for example, carbon tax initiatives. 
(Bloomberg, 2019b). 

• Nevertheless: critical voices question the motives behind such 
undertakings (Recharge News, 2019).





Contribution

• Propose a test for decarbonization or for transition to low(er)-carbon 
state. 

• Literature focuses on correlation of clean and renewable energy firms 
with oil price changes (e.g. Sadorsky, 2012) based on stock market 
indices

• no explicit test for a transition to a low-carbon economy through lower oil 
price exposures or compensating clean and renewable energy exposures

• This study provides a firm-level analysis of O&G companies.



Hypothesis

• We conjecture that the actual activities of companies in diversifying 
their business models to renewable energy as well as exploiting 
existing O&G reserves will be reflected in their sensitivities towards 
fossil fuel and renewable energy indices.



Data

• Constituents of the Refinitiv Datastream Integrated Oil & Gas Index as 
of Feb 2020, namely BP (UK), Royal Dutch Shell (UK/NE)8, Total SA 
(FR), Chevron (US), ExxonMobil (US), Repsol (SP), Eni (IT), Suncor 
Energy (CA), Husky Energy (CA), Imperial Oil (CA), Cenovus Energy 
(CA), Gibson Energy (CA), Hess (US), Enable Midstream Partners (US) 
and Idemitsu Kosan (JP). 

• Sample period January 2010 – February 2020.
• Daily prices 
• Account for potential non-synchronicity in time series by additionally 

conducting the empirical analysis at two-day and weekly return 
frequencies.



Data (2)

• WilderHill Clean Energy Index (ECO) 
• first index created to track the stock prices of renewable energy companies
• ECO is comprised of companies in the areas of renewable energy supplies 

harvesting, energy storage, energy conversion, power delivery and 
conservation, greener utilities and cleaner fuels. 

• ECO is rebalanced quarterly and as of 2020, consists of 40 international 
stocks. 

• As a proxy of the oil market we use NYMEX WTI crude oil continuous 
futures prices.



Data (3)

• Robustness & extension: 
• 67 individual constituents of the STOXX 1800 Global Oil & Gas



Data (4)



Methodology



Methodology (2)

• The regression model allow us to test for
• changes in companies’ oil price sensitivity after a certain date, e.g. 2015. 

• A decrease would indicate that companies have restructured their business models to 
limit their oil price exposure, by diversifying their activities toward renewable energy 
sources. 

• An increase would suggest intensified exploitation of existing fossil fuel reserves.  
• changes in companies’ clean and renewable energy price sensitivity after a 

certain date, e.g. 2015
• An increase indicates increasing investment in clean and renewable energy.

• changes in the companies’ exposure to systematic risk



Methodology (3)



Estimation Results



Estimation results for two-day average returns using WTI futures prices and S&P500
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Estimation results for two-day average returns using WTI futures prices and S&P500



Estimation results for two-day average returns using WTI futures prices and S&P500



Panel estimation results: firm-fixed effects, daily returns 
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Panel estimation results: firm-fixed effects, daily returns 



Panel estimation results: firm-fixed effects, daily returns 



Cross-sectional regression



MSCI ESG scores versus transition 



Larger sample 
STOXX 1800 oil and gas index









Cross-sectional regression



Summary

• Motivation: 
• More and more firms announce ambitious targets to reduce their carbon 

emissions
• It is not clear how oil and gas companies can reach such goals without 

fundamentally changing their business model
• Hypothesis:

• Firms try to compensate their fossil-fuel related carbon emissions with 
investments in clean and renewable energy that result in increased exposures 
to clean and renewable energy firms.

• Findings:
• firms increase investments in clean and renewable energy and in oil. 
• reduced market exposure



Concluding Remarks

• The increased exposure to oil price changes suggests that firms react 
to increased stranded asset risk with increased production of oil. 

• consistent with the “Green Paradox” (Sinn, 2012) which states that the risk of 
regulatory changes resulting in stranded asset risk leads to the increased and 
early exploitation of resources that are prone to such risks. 

• This study shows that firms react to climate change risk and that such 
reactions are reflected in firms’ share price changes (and their 
sensitivity to oil price changes and clean and renewable energy price 
changes).



Thank you!



Appendix



Estimation results for daily returns using WTI futures prices and MSCI World 



Estimation results for weekly returns using WTI futures prices and S&P500





Story

• Climate change a problem
• Oil and gas companies key contributor to problem
• Real efforts to decarbonize or greenwashing? 
• Do financial markets provide estimates of real efforts?
• Yes. Oil and gas firms appear to produce more oil and gas and use 

more clean and renewable energy
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