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ABSTRACT

Research shows that multinational oil and gas companies have recently made a strategic shift away from outright
climate denial to more nuanced discourses of climate delay. Communication on social media is an under-
analyzed part of the fossil fuel industry’s strategy to delay the energy transition away from fossil fuels to a
renewable future. This study examines how four companies (Shell, ExxonMobil, BP, and TotalEnergies) are
communicating about the renewable transition by analyzing tweets published by their global Twitter accounts.
Each of these companies tweets about different renewable technologies in the context of showcasing their own
renewable projects. TotalEnergies and BP focus mostly on solar, ExxonMobil on biofuels, and Shell on hydrogen;
geothermal and hydropower are hardly mentioned by any of the companies. The number of tweets mentioning
renewables increased rapidly after 2015. Topic modeling on tweets about renewables shows that renewables are
often mentioned together with natural gas, emphasizing how both are essential for emissions reductions.
Similarly, computational text analysis on tweets about natural gas reveals how companies highlight the social
good of natural gas including promoting its role in emissions reductions, presenting natural gas as a fuel for a
cleaner future, and emphasizing that natural gas is critical to meeting growing societal demand for energy. This
pattern of communication - linking renewables to natural gas and promoting natural gas as part of their corporate
response to climate change - suggests an evolution of fossil fuel companies’ strategic efforts to delay the energy
transition and obstruct climate action.

1. Introduction

extraction, these seemingly positive claims and their promotion of re-
newables need to be examined carefully, particularly given the well-

As the climate crisis worsens, global calls to end fossil fuel reliance,
to accelerate renewable energy deployment, and to regulate the fossil
fuel industry’s extraction of oil and gas are growing [1,2]. Despite the
fossil fuel industry’s decades-long strategic investments to deny the
impact that fossil fuels have on climate [3-5] and to strategically avoid
the issue of climate change in their communications [6], major oil and
gas companies now acknowledge environmental concerns and integrate
this acknowledgement into their communication strategies [7,8]. Many
of these companies have announced a variety of targets to mitigate
emissions from their daily operations and from their products [8], and
most major oil and gas companies have made some investment in re-
newables and low-carbon technology [9].

Because these companies continue to lobby against ambitious
climate policy while profiting from continued fossil fuel exploration and

* Corresponding author.
E-mail address: si.yut@northeastern.edu (Y. Si).

https://doi.org/10.1016/j.erss.2023.103028

documented legacy of these companies strategic spreading of misinfor-
mation and aggressive policy interventions to slow down climate action
[6,8]. Recent research also suggests that there is a strategy shift in the oil
and gas industry from outright climate denial to more nuanced ‘“dis-
courses of delay” [8,10-12], which includes public support and
endorsement of climate action but in practice doing little and strategi-
cally delaying real change. For example, a recent study by Lamb et al.
(2020) identified, described, and categorized a variety of climate delay
discourses, including: 1) redirect responsibility, 2) push non-
transformative solutions, 3) emphasize the downsides of climate pol-
icy, and 4) surrender to climate change [10]. Research on the phe-
nomenon of greenwashing [13-16], which refers to poor environmental
performance coupled with positive communication about environ-
mental performance, also shows the importance of public
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communication in corporate strategy [17]. Recent research shows that
many oil and gas companies are publicly communicating about signifi-
cant efforts regarding renewable deployment while their actual in-
vestments in renewables are minor [18].

A growing body of scholarship on the oil and gas industry’s climate
obstruction shows how the industry is shifting strategies from denying
that fossil fuels are causing climate change to more recent efforts to
delay actions that promote renewables and reduce fossil fuel reliance.
Research on the climate actions and discourses of major oil companies
over the last few decades reveals that companies’ public support for a
renewable energy transition is a recent shift away from previous efforts
of oil and gas majors to deny climate change [6,8,19]. Since the basic
idea of an energy transition requires a global move away from fossil fuels
toward a more renewable-based future, it is valuable to understand
whether and how fossil fuel companies are publicly engaging with the
potential of renewable energy technologies to displace fossil fuels. The
transformation in energy systems that is needed for climate mitigation
requires not only an increase in renewable energy generation, but also a
parallel reduction in fossil fuel extraction and use [2]. While the past
decade has seen a rapid increase in renewable energy generation around
the world [20], many fossil fuel companies, particularly large multina-
tional fossil fuel companies, have no current plans to reduce their
exploration and extraction of fossil fuel supply [2,21]. Recent research
confirms that fossil fuel interests are co-opting the idea of transition to a
more performative “trasformismo” which refers to the phenomenon
where those in power hold onto power by forming coalitions to prevent
the formation of any credible opposition [22].

Within this context, it is valuable to assess how fossil fuel organi-
zations are behaving and adapting in the face of worsening climate
change impacts [23]. In particular, improved understanding about how
oil and gas companies are responding to the urgent need for an energy
transition that phases out fossil fuels is important, because large oil and
gas companies are often regarded both as central to climate mitigation
efforts [24], and also as major contributors to global carbon emissions
[25]. Scholars have examined how powerful companies strategically
downplay the need for radical and transformational climate solutions
and delay climate action [5-8,11,26-30]. For example, a recent study
reveals how ExxonMobil uses rhetoric and framing to shape public
discourse on climate change through multiple different communication
outputs including publications, internal documents and advertorials
published in The New York Times [11]. Most of the existing research on
oil and gas companies’ climate communication focuses on revealing the
industry’s strategic efforts to delay action on climate change, while there
has been scarce research on how large, multinational oil and gas com-
panies are communicating about renewables.

To date, there is no published research on the oil and gas companies
public messaging on their social media accounts. Recent research on
other industries (e.g., tobacco, food) points out that many companies
have embraced Twitter as a mechanism to influence public perception as
part of a strategy to oppose, weaken and resist policy [31,32]. In terms of
oil and gas industry public messaging, relevant research identifies how
Facebook advertising is being used to promote an image of a climate-
friendly fossil fuel industry, including announcing voluntary targets
and internal investments in renewable energy, as well as promoting
natural gas as a green fuel, and reinforcing the critically important role
of oil and gas in the energy mix [33]. Yet, little attention has been paid to
Twitter, which has been an important social media platform with 206
million registered users and expansive power to disseminate information
and influence policy debates [31,34]. Research ranging from sentiment
analysis to social network analysis reveals the critical role of Twitter in
influencing public opinion, shifting people’s behaviors, and shaping
public policy [35,36]. Twitter is a social media platform that is popular
among companies for professional information sharing, marketing, and
engagement [37]. Twitter messaging is, therefore, an important
component of understanding how the fossil fuel industry is engaging
with energy transitions, renewable energy and their corporate response
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to climate change. Analyzing twitter data also contributes to filling an
important methodological gap identified by Supran and Oreskes (2021)
— the lack of computational methods applied to analyze how the fossil
fuel industry uses certain narratives to frame public discourse to un-
dermine climate litigation, regulation, and activism.

Recognizing these gaps, we designed a study to address our initial
research question - how are fossil fuel companies communicating about
renewable energy technologies on Twitter? We extracted all of the
25,233 tweets published by the global Twitter accounts of Shell,
ExxonMobil, BP, and TotalEnergies and performed computational text
analysis (i.e., topic modeling) on the tweets about renewable energy. As
we explored this question, we found an unexpected result: renewable
energy and natural gas are often mentioned together. The messaging
frequently emphasizes that both renewables and natural gas are critical
for emissions reductions. Based on this result, we added another
research question to ask how are these companies communicating about
natural gas. Topic modeling was then conducted on all the tweets that
mentioned natural gas.

In the next section, we review the methods used to analyze the
Twitter data. We then discuss the results of our analysis and explore
insights from these results. The paper concludes with a discussion of the
significance of this research, its limitations and suggestions for future
research directions.

2. Methods

Computational text analysis (i.e., topic modeling) was applied to
examine Twitter messages from four international oil and gas com-
panies: Shell, ExxonMobil, BP, and TotalEnergies. These four companies
were selected because of their large market capitalization, their size of
direct and indirect historical greenhouse gas emissions [19], and
different headquarter jurisdictions; i.e., at the time of company selection
in December 2021, Shell was based in the Netherlands (i.e., Shell has
since moved its headquarters to the UK), ExxonMobil in the USA, BP in
the UK, and TotalEnergies in France.

The methodological procedure included a series of steps (summa-
rized in Fig. 1): 1) data extraction through Twitter API V2 for academic
research, 2) a search of renewable energy tweets (Search terms: solar —
wind - hydro — bio — geothermal), 3) data cleaning to include only tweets
about renewable energy, 4) text preprocessing and topic modeling on
renewable energy tweets, 5) a search of natural gas tweets (Search terms:
natural gas - LNG - LPG - CNG), 6) data cleaning to include only tweets
about natural gas, 7) text preprocessing and topic modeling on natural
gas tweets, and 8) creation of a timeline of the number of renewable
energy tweets and natural gas tweets. All analyses were conducted in
Python.

As a first step, the data were extracted using Twitter API V2 for ac-
ademic research on January 29, 2022, including 25,233 longitudinal
tweets published by their global Twitter accounts from 2009 to 2021.
Data included the very first tweets each company posted starting as early
as 2009 through to those posted at the end of 2021. Only English lan-
guage tweets were extracted, and we did not include tweets that were
replies to another tweet.

After data extraction, we used specific keywords to filter tweets
about renewables and natural gas. Our research was initially intended to
examine tweets that mention major renewable energy technologies,
including solar energy, wind energy, bioenergy, renewable hydrogen,
geothermal, and hydropower. Search terms included solar, wind, hydro,
bio, and geothermal (i.e., the term “bio” captured bioenergy, biofuels
and biopower and “hydro” captured tweets about renewable hydrogen,
hydropower, and hydroelectric energy). Search terms for natural gas
included natural gas, LNG (i.e., liquefied natural gas), LPG (i.e., propane
liquefied under modest pressure in cylinders), and CNG (i.e., com-
pressed natural gas). Searches were case-insensitive.

After data extraction, data cleaning was conducted manually for both
subsamples: the renewable energy tweets and the natural gas tweets.
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Fig. 1. Methodological procedure.

The data cleaning process removed irrelevant tweets that were not about
renewables or natural gas. For example, tweets containing the word
“windows” which were initially included from the search term of “wind”
were removed before data analysis. After data cleaning, there were 894
tweets in the first subsample related to renewables and 775 tweets
related to natural gas. With the dates of each tweet, we created a
timeline of renewable energy tweets and natural gas tweets.

To analyze the refined dataset, we performed topic modeling, which
is an unsupervised machine learning approach to conduct text analysis,
focusing on discovering embedded latent structure from large text
corpora [38]. In topic modeling, a document is considered a collection of
words containing multiple topics in different proportions [38]. Among
the variety of methods for topic modeling, Latent Dirichlet Allocation
(LDA) is the most popular [39], assuming that documents are con-
structed from multiple topics and that each individual word can be used
in a variety of ways [40]. In this context, a document is a tweet. A tweet
may be largely about carbon emissions, while also being about renew-
able energy projects and company leadership (e.g., 60 % carbon emis-
sions, 20 % renewable energy project, and 20 % company leadership).
Although LDA is typically used on longer documents rather than indi-
vidual tweets, research shows that the performance of topic models
produced by LDA on Twitter data is significantly improved when tweets

are aggregated or pooled together by some common factors [41,42]. For
our analysis, we extracted and pooled the tweets from all four fossil fuel
companies, and the two subsamples are about renewable energy or
natural gas respectively.

Before any topic modeling can be done, each tweet needs to be
adjusted to a format that will facilitate discrete topics [41] with the use
of text preprocessing. Text preprocessing involves lowercasing all let-
ters, removing punctuation, stop words, URLSs, usernames, and unnec-
essary characters to ensure that only essential information is included in
the dataset for topic modeling.

In addition to these multiple preprocessing choices that are made by
the researchers before analysis, topic modeling also requires the
researcher to make a number of qualitative decisions. There is no
objective way to determine the single best model for a text, and the
“objective” methods that have been proposed are often not the most
substantively helpful [40]. While there are some mathematical ap-
proaches to determining the number of topics, for social scientists, who
are typically motivated by a particular substantive research question,
the best way to determine the number of topics is by the usefulness of the
output [40]. In addition, as DiMaggio et al. argued, there is no statistical
test for the optimal number of topics or for the quality of a solution when
topic modeling is used to identify themes and assist in interpretation
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Table 1
Descriptive summary of the Twitter dataset.

Energy Research & Social Science 98 (2023) 103028

Company Country Twitter username Joined Number of tweets Renewable energy tweets Natural gas tweets
Shell Netherlands @Shell February 2009 4,554 222 228
ExxonMobil USA @exxonmobil April 2009 8,251 221 301
BP UK @bp_plc August 2013 8,702 231 106
TotalEnergies France @TotalEnergies October 2009 3,726 220 140

Note: Country information is based on their headquarters in 2021.

Table 2

Comparison of mentions of renewable energy technologies.
Company Solar Wind Hydrogen Biofuels Geothermal Hydropower
Shell 71 35 89 40 1 4
ExxonMobil 11 23 10 181 1 1
BP 87 70 22 64 2 1
TotalEnergies 147 27 20 39 0 2

Note: One tweet might contain two or more renewable energy technologies so the total number of renewable energy tweets here might exceed the total number in

Table 1.

rather than to predict a knowable state or quantity [43]. Indeed, a sta-
tistical test for an overall solution would be misleading, because models
often shunt noisy data into uninterpretable topics in ways that
strengthen the coherence of topics that remain [43]. Therefore, in our
research, topic modeling was conducted on both renewable energy
tweets and natural gas tweets, and the number of topics was determined
with a qualitative approach for both subsamples. Different numbers of
topics were tested (from 2 to 12), and the quality of the inferred topics
was compared to determine the optimal number of topics. To facilitate
the qualitative interpretation, we also utilized interactive visualization
through pyLDAvis, a web-based package/tool to help interpret and
evaluate the topics by viewing the topics-keywords distribution, the
prevalence of each topic, and relevance between each topic.

By fitting tweets into the LDA models, it is possible to create a list of
weighted words, which indicate the subject of each topic, and a weight
distribution across topics for each document [44]. Since topic modeling
could cluster words that tend to co-occur into the same topic, all iden-
tified top words in each of the topics can be linked together to under-
stand various communication patterns and strategies that have been
employed in certain messages. As Jacobs and Tschotschel noted, topics
representing a collection of themes can be interpreted as a collection of
patterns of language use, each pattern featuring in a topic [38]. For
example, in our case, all the patterns that emerged in the subsample of
renewable energy tweets can be interpreted as being related to renew-
able energy technologies since the subsample is thematically about
renewables.

3. Results

The dataset included a total of 25,233 tweets across all four com-
panies from 2009 until 2021. Our initial queries resulted in 4,655 tweets
from Shell, 8,797 tweets from ExxonMobil, 8,729 tweets from BP, and
3,986 tweets from TotalEnergies. Once tweets with duplicate text were
deleted, the dataset was reduced to 4,554 tweets for Shell, 8,251 for
ExxonMobil, 8,702 for BP, and 3,726 for TotalEnergies, resulting in the
total of 25,233 tweets in all. The earliest tweet in the dataset was from

Shell in February 2009, and the dataset included all tweets through the
end of 2021. Although BP joined Twitter last in August 2013, BP has the
largest overall volume of tweets compared to the other three companies.

The initial keyword search focusing on renewable energy technolo-
gies returned 1,104 tweets, which was reduced to 894 after data
cleaning, thereby excluding 210 tweets that were not explicitly about
renewable energy technologies. Similarly, an initial keyword search
focusing on natural gas returned 791 tweets. After manual data cleaning,
16 tweets were excluded resulting in 775 tweets about natural gas that
were analyzed (228 tweets about natural gas from Shell, 301 from
ExxonMobil, 106 from BP, and 140 from TotalEnergies). A descriptive
summary of the Twitter data is shown in Table 1.

3.1. Mentions of renewable energy technologies

All four companies have some public mentions of solar, wind,
hydrogen, biofuels and hydropower. With regard to tweets about solar
power, TotalEnergies tweets the most about solar while ExxonMobil
tweets the least about it. ExxonMobil tweets the most about biofuels, BP
tweets the most about wind, and Shell tweets the most about hydrogen.
Geothermal energy is only mentioned by BP twice, by Shell and
ExxonMobil once and never mentioned by TotalEnergies. Hydropower is
mentioned at least once by each company but infrequently overall. A
comparison of all the tweets about renewable energy technologies across
the four companies is shown in Table 2. By examining renewable energy
tweets within each company, TotalEnergies and BP focus mostly on
solar, ExxonMobil focuses mostly on biofuels, and Shell on hydrogen.

3.2. Temporal distribution of tweets

A timeline of the annual and cumulative count of tweets published
about renewable energy and natural gas by all four companies (Fig. 2)
shows that there is an increase in renewable energy tweets post-2015,
which may reflect increased pressure on fossil fuel companies after the
2015 UNFCCC Paris climate accord. Tweets about natural gas peak in
2017 and then decline.
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Fig. 2. Timeline of annual (bar graph) and cumulative (line graph) renewable energy tweets and natural gas tweets from Shell, ExxonMobil, BP, and TotalEnergies.

3.3. Topics of renewable energy tweets

The objective of topic modeling was to identify the most central
topics associated with messaging in the tweets mentioning renewable
energy. Top words in each of the identified topics provide insights on the
communication strategies that the oil and gas companies have been
using to publicly discuss renewable energy.

Results of topic modeling reveal six topics within the renewable
energy tweets: solar energy projects, the role of hydrogen in lowering
emissions, wind energy projects, the potential of algae as a biofuel,
natural gas as a fuel for emissions reductions, and biofuel business.
Based on the descriptive statistics of topic distribution (similar to the
approach used by Si [45]; can be found in the Supplementary Material),
each of these topics is captured and represented in the tweets from the
four companies. Based on the list of top words that tend to co-occur into
the same topic and a weighted distribution across topics for each tweet,
Table 3 presents the details of topic label, topic prevalence,

Table 3

Six topics identified within renewable energy tweets (sorted by topic prevalence).

characteristic words from the top 30 salient words, representative
tweets (based on weighted distribution), and source and date. In topic
modeling, a document is considered as a collection of words containing
multiple topics with different proportions, and the weight represents the
percentage of a specific topic for a document. For example, if the weight
of Topic 1 for a tweet is 0.92, the tweet is 92 % about Topic 1 and can be
considered as a representative tweet for Topic 1. In Table 3, we present a
representative tweet for each of the topics. Since all the tweets in this
subsample are about renewables, it is not surprising to find that most
topics have specific top words related to specific renewable energy
technologies, as shown in Table 3. The visualizations of each of the six
topics, using the pyLDAvis tool, can be found in the Supplementary
Material.

Solar energy projects (23.3 % of tokens, Topic 4) emerged as the
most prevalent topic, suggesting that solar is the renewable technology
that dominates renewable energy messaging in these tweets. The second
most prevalent topic focuses on the role of hydrogen fuel (19.2 % of

Topic label and topic ID Topic
prevalence

Characteristic words among
top 30 most relevant terms

Representative tweet Source and date

Solar energy projects Solar, power, energy,

“400-acre solar farm that could power 7,500 homes. See how

. 23.3% . . @SiliconRanchCo a Shell investment, is using solar power to energise Shell, 2020-01-14
(Topic 4) projects, electricity, homes o
communities across the USA.”
The role of hydrogen in Hydr?gen could pl'ay a b.1g r.ole in 1'0W81'1I1g global emissions, "Dy
. Lo Hydrogen, carbon, low, help, decarbonizing energy-intensive industries that are hard or expensive to
lowering emissions 19.2% Lo . . BP, 2021-05-24
(Topic 5) energy, emissions electrify — like heavy transport. Take a closer look at how hydrogen can be
used on the path to net zero.”
“@Total is pushing forward in the emerging sector of floating offshore wind
Wind energy projects 17.8% Wind, project, energy, with its ambition to develop renewable energy sources, key in achieving TotalEnergies,
(Topic 2) © offshore, turbines, farm #NetZero2050. Eolmed will be our 1st floating wind project in France 2020-10-07
together with Group Qair.”
The potential of algae as a 17.7 % Biofuel, algae, research, “Happy #firstdayofspring from La Jolla, CA, where we are working with ExxonMobil, 2017-
biofuel (Topic 3) SR potential, working, produce @SynGenomelnc to research algae as a potential biofuel of the future.” 03-20
Ni 1 1 f fuel, technologi
aturfi gas asa fue' or Gas, fuel, technologies, “Natural gas, wind and solar will be critical for meeting future energy demand
emissions reductions 12.5% natural, greenhouse, X . o Shell, 2015-01-21
. - and reducing CO2 emissions. #WEForesight
(Topic 1) emissions
Biofuel business (Topic 6) 9.5% Biofuels, business, green, “It’s tiny, green and wet. Could algae be the future of biofuels?” ExxonMobil, 2017-

future, algae, partnership

10-09

Note: Representative tweets have been slightly adapted. We removed some redundant symbols, emojis, and hyperlinks.
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tokens, Topic 5). The third most prevalent topic is about wind energy
projects (17.8 % of tokens, Topic 2). Both the fourth most prevalent
topic (17.7 % of tokens, Topic 3) and the least prevalent topic (9.5 % of
tokens, Topic 6) are about bioenergy, with Topic 3 highlighting the
potential of algae and Topic 6 highlighting the companies’ biofuel
businesses.

Unexpectedly, a topic focusing on natural gas (12.5 % of tokens,
Topic 1) emerged as one of the main topics in the companies’ renewable
energy tweets. The representative tweet from Shell in Table 3 shows how
natural gas is portrayed as a key fuel of the future alongside wind and
solar, and how natural gas can contribute to meeting future energy de-
mand and reducing greenhouse gas emissions. Shell mentions natural
gas, solar, and wind together framing natural gas alongside these other
options.

3.4. Topics of natural gas tweets

The unexpected finding that natural gas is frequently mentioned
together with renewables suggests that renewable messaging plays a
role in rationalizing the development of natural gas and perpetuating
fossil fuel reliance by the industry. This result motivated us to perform
topic modeling on natural gas tweets as well to better understand how
the companies were framing their communication about natural gas.
Similar to the analysis on renewable energy tweets, top words in each of
the identified topics and representative tweets help us understand how
natural gas is framed in the companies’ public messaging. Six topics
emerged, and like the renewable energy tweets, the descriptive statistics
of topic distribution (see the Supplementary Material) reveal that all the
topics are captured and represented in each of the four companies. Three
of the six topics focus explicitly on LNG development, progress and
projects, while the other three topics represent the role of natural gas in
emissions reduction, natural gas a fuel for a cleaner future, and the role
of natural gas in meeting growing societal demand for energy.

Table 4 shows that the most prevalent topic (30.1 % of tokens, Topic
3) highlights the role of natural gas in emissions reduction. The second
most prevalent topic (23.7 % of tokens, Topic 1) focuses on natural gas
as a fuel for a cleaner future. The representative tweet from ExxonMobil
shows how natural gas is portrayed as an abundant and versatile energy
source that can shape a cleaner world. Another topic (12.3 % of tokens,
Topic 5) highlights the role of natural gas in meeting growing societal
demand for energy. Other topics focused on LNG progress (14 % of to-
kens, Topic 4), LNG development (12.1 % of tokens, Topic 2), and LNG
projects (7.8 % of tokens, Topic 6).

Table 4
Six topics identified within natural gas tweets (sorted by topic prevalence).
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4. Discussion
4.1. Different approaches to renewable energy

This analysis shows how fossil fuel companies use twitter to show-
case their renewable energy projects in their fossil fuel production fa-
cilities to present themselves as engaged responsible actors in the energy
transition.

Each of the four companies mentioned different renewable energy
technologies reflecting their individual corporate strategy showcasing
how they are investing in renewables so far. Solar is the renewable
technology that dominates the public messaging on renewable energy
among these four companies. Solar energy projects emerged as the most
prevalent topic in their renewable energy tweets, and two of the four
companies (TotalEnergies and BP) mentioned solar more than any other
renewable technology (Table 2). The focus on solar energy among
TotalEnergies reflects its corporate strategy of communicating about its
solar energy development as one of its major energy strategies [46].
TotalEnergies uses Twitter to promote its multiple solar projects in
Japan, Spain, and other places [46]. Over the past decade, TotalEnergies
has made multiple strategic investments in solar, including $1.4bn spent
on acquiring a 60 % stake in the US solar firm SunPower in 2011 [47].
According to their annual report and other public communication,
TotalEnergies aims to become a globally integrated leader in solar
power.

BP was the first oil company to commit capital to renewable energy
projects such as solar and wind, beginning as early as 1980 [47]. In 2002
BP took the bold step of rebranding itself as an energy company rather
than a fossil fuel company. The company officially changed its name
from “British Petroleum” to just the letters “BP” telling the world that
the letters would now represent the company’s mission to move “beyond
petroleum” [48]. Within the next decade, this strategy faded as the
company dealt with several devastating oil leaks and they returned to
focusing on their core business, selling off much of their solar and wind
assets [48]. In 2020, BP recommitted to growing their low carbon
business [48]; this commitment beyond oil and gas is reflected in this
analysis. BP tweets about solar and wind more than other renewable
energy technologies. In addition, compared to the other three oil and gas
companies in our analysis, BP advances wind energy in its communi-
cation more. BP currently has more than 2,200 megawatts (MW) of wind
capacity in the US and has started to re-invest in renewables in recent
years [47].

Shell is the company with the most mentions of hydrogen across the
four companies. This is consistent with its commitment, as noted on its
official website, to be a leading player in the global hydrogen market
[49]. Shell advocates for hydrogen as an increasingly appealing option

Topic label and topic ID Topic Characteristic words among Representative tweet Source and date
prevalence top 30 most relevant terms
The role of natural gas in 30.1% Gas, natural, power, “The use of gas in transportation is another way to reduce CO2 emissions, TotalEnergies,
emissions reduction emissions, reduce, plants especially by blending biogas and natural gas. This is why TotalEnergies is 2021-06-30
(Topic 3) committed to producing more “green” gas by 2030.”
Natural gas as a fuel for a 23.7% Gas, energy, natural, future, “We’re a leading producer of natural gas, an abundant and versatile energy =~ ExxonMobil, 2021-
cleaner future (Topic 1) cleaner, fuel source. See how it’s helping to shape a cleaner world around us. ” 06-25
LNG progress (Topic 4) 14% Natural, liquefied, learn, gas, “Next stop #Australia! Powerful tugboats are pulling a floating liquefied Shell, 2017-07-03
largest, Ing natural gas facility from South Korea.”
Growing LNG demand 12.3% Demand, global, Ing, growth, “Growing #LNG demand. Record #LNG supply growth; investment. Coal- Shell, 2020-02-20
(Topic 5) meet, growing to-gas switching can help improve air quality. More in the Shell LNG
Outlook 2020.
LNG development (Topic 2) 121 % Lng, new, development, “More investment in supply and new projects is needed to avoid shortage of Shell, 2019-02-25
help, fuel, gas #LNG by mid-2020s. See more in Shell LNG Outlook 2019. ”
LNG projects (Topic 6) 7.8% Project, million, production, “@Total announces the closing of the acquisition of Anadarko’s 26.5 % TotalEnergies,
Ing, learn, floating working interest in the Mozambique LNG project. A project that Total will 2019-09-30

now operate. Capacity of 12.9 million tonnes per year 86 % of the

production is already sold.”

Note: Representative tweets have been slightly adapted. We removed some redundant symbols, emojis, and hyperlinks.
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for the transport sector and sees opportunities across the hydrogen
supply chain. ExxonMobil is the company that mentions biofuel the
most, and it is the company with the least mentions of solar, wind, and
hydrogen. Its focus on biofuels is consistent with its company strategy
around advancing biofuels [47].

4.2. Communicating renewables to strategically justify natural gas

The unexpected result of the topic modeling, that natural gas is often
mentioned in conjunction with renewables, reinforces the idea that
these companies are strategically mentioning renewable technologies as
a way to reinforce the future of their core business, oil and gas. The
tweets that simultaneously mention both renewables and natural gas are
perpetuating the notion that both are necessary; that although renew-
ables have promise for the future - natural gas, the cleanest of all fossil
fuels - has a critically important role to play now and in the future.

Although the technology focus represented by each of the four
companies in their tweets is largely consistent with what the companies
are communicating elsewhere (e.g., such as on their official website),
our analysis focuses only on what the companies are communicating —
not what they are actually doing. Additional analysis could explore in
more depth the consistency in representation of what they are actually
doing. Li et al. (2022) found a mismatch between oil and gas companies’
discourse, pledges, actions and investments and concluded that none of
the large oil and gas companies is currently on the way to a clean energy
transition [8]. Employee resignations from large fossil fuel companies
have recently been reported in the media. For example, a senior safety
consultant recently quit working with Shell after 11 years, accusing the
fossil fuel producer of causing “extreme harms” to the environment [50].
This demonstrates growing concern about the integrity of these com-
panies in terms of what they are communicating and what they are
doing. The sharp increase in communication about renewable energy in
2015 (Fig. 2) may not necessarily represent a sharp increase in renew-
able energy investment. This is the climate delay strategy that Lamb
et al. called “all talk, little action”, which fits in the category of pushing
non-transformative solutions within climate delay discourses [10].

4.3. Industry communication strategies identified through natural gas
messaging

Our analysis of natural gas messaging also demonstrates how these
companies present their fossil fuel extraction as a social good. The most
prevalent topic of the natural gas tweets focuses on the role of natural
gas in emissions reductions. This framing, which positions natural gas as
equivalent to the recognized benefits of renewable energy technologies,
serves to reinforce continued fossil fuel reliance and hinder trans-
formational energy system change.

The results of our analysis align with previous research on how fossil
fuel hegemony is reproduced by linking local and specific benefits to
nationally or globally recognized interests such as employment, energy
security and emission reductions [29]. This was also highlighted by
Wright et al. [5] who found that oil and gas companies have emphasized
assumed common interests between the industry, government and citi-
zens as forms of propaganda.

The second most prevalent topic (emerged from natural gas tweets),
representing natural gas as a fuel for a cleaner future, shows how natural
gas is being promoted as part of the corporate response to climate
change. Of all fossil fuels, natural gas emits the lowest amount of carbon
dioxide per unit of energy when it is burned, so it is technically a cleaner
fuel than coal or oil. Natural gas is still, however, classified as a polluting
fossil fuel (by the U.S. Energy Information Administration). Research
also shows that the climate impacts of natural gas are underestimated
and that promoting natural gas hinders transformational climate action
[51]. Our analysis confirms the complexity of how natural gas is posi-
tioned in the energy transition by different constituents. When policy-
makers and companies refer to a “low-carbon economy”, they are
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recognizing that there will be some carbon, but it should be as low as
possible. Similarly, the tweets from the oil and gas industry refer to
natural gas using the phrase “cleaner fuel” not “clean fuel”. These are
subtle but strategic distinctions that perpetuate nebulous or simplistic
understanding among the general public about the risks and benefits of
fossil fuels.

The third relevant topic reflecting corporate communication strategy
is about “growing LNG demand”, which redirects responsibility from
fossil fuel extraction to consumers. This is similar to what Supran and
Oreskes observed - ExxonMobil’s advertorials disproportionately
employ terms that present consumer demand for energy, rather than
corporate supply of oil, coal, and gas, as the cause of fossil fuel pro-
duction [11].

4.4. Corporate strategy shift, discourses of climate delay, and hegemonic
power

Promoting natural gas as beneficial for the energy transition re-
inforces carbon lock-in, which contributes to delaying the energy tran-
sition to renewables [21,51]. Research shows that companies such as BP
and Shell have a history of using a range of discursive narratives that
evade their own responsibility for climate change, and instead focus
attention on their ability to use technologies to reduce emissions, their
reliability as energy providers, and their willingness to be partners in the
transition [52]. Our research uses Twitter data and novel methods to
reveal various communication strategies employed by those large oil
and gas companies to portray an image of being environmentally
friendly while perpetuating fossil fuel reliance. It echoes previous
research on how the oil and gas industry accepts the existence of climate
change but justifies inaction or inadequate efforts [8].

Despite the corporate strategy shift away from outright climate
denial to more nuanced discourses of climate delay, recent research
continues to suggest that hegemonic power is central to the fossil fuel
industry’s regime of climate obstruction [53]. Multiple scholars have
drawn from Gramsci’s [54] notion of hegemony which involves at-
tempts to ensure that the interests and identities of dominant groups are
identified with, or overlap with, the interests of others in society [55]
and discussed fossil fuel hegemony to explain how powerful companies
strategically maintain a dominant ideology that downplays the need for
radical and transformational climate solutions and delays climate action
[5,26-29]. For example, Wright et al. identified the key discourses that
the Australian fossil fuel sector has employed in reproducing hegemony
and delaying action on climate change, revealing how the fossil fuel
sector continues to avoid social and political sanction given the threat its
activities pose to the future of human civilization [5]. The communi-
cation approach we found in both renewable energy tweets and natural
gas tweets serves several functions in constructing hegemony. Our
analysis adds to this line of research by revealing how the fossil fuel
industry is strategically communicating about renewables to delay the
energy transition and obstruct action on climate change.

5. Conclusions

It is widely recognized that fossil fuel companies, particularly large
multinational oil and gas companies, continue to have a strong influence
on climate policy and are slowing down the transition toward a
renewable future. Prior to this study, analysis on how these companies
leverage their power through social media platforms was limited.
Applying computational text analysis, this study contributes to a deeper
understanding of how fossil fuel companies are communicating about
the renewable transition. The communication approach linking renew-
ables to natural gas and promoting natural gas as part of their corporate
response to climate change, suggests an evolution of corporate strategic
efforts to delay the energy transition and obstruct climate action.

Our research makes three key contributions. First, this analysis adds
to organizational research by illustrating how large oil and gas



Y. Si et al

companies are using communication strategies about renewable energy
to delay the energy transition and obstruct action on climate change.
Our study uses social media data and adds to the literature on strategic
corporate messaging on sustainability, climate and energy as well as
corporate engagement, with transition and transformations as part of a
delay tactic. Second, our research sheds light on how computational
methods such as topic modeling can offer insights on identifying certain
narratives used by the oil and gas industry to frame public discourse to
undermine climate litigation, regulation, and activism. Topic modeling
has allowed us to identify the communication approach in a more
rigorous way, thus advancing in areas where traditional text analysis has
struggled, such as scaling, repetition, and systematization. Finally, our
research has valuable policy implications. It raises the need for addi-
tional assessment of the oil and gas industry’s global online communi-
cation activities and for further external pressure to facilitate
transformational change.

Several limitations of our study suggest future research directions.
First, global Twitter accounts of oil and gas companies are only one piece
of the fossil fuel industry’s communication strategy and their social
media ecosystem. Future research could comparatively assess commu-
nication from other companies and on other platforms such as Facebook
or Instagram. Future research could also look more holistically at
corporate communication including paid advertisements beyond social
media. Non-English tweets could also be examined. Second, we have not
comprehensively explored whether the information on Twitter is
consistent with the actions of the companies. Future research could
analyze more specifically alignment between their public statements
and their actions. Third, our research examined only renewable energy
tweets and natural gas tweets. Future research could explore oil and gas
companies’ statements on climate change and social and ecological is-
sues on Twitter. Fourth, this study did not explore the connections the
companies have on their social media platforms; i.e., we did not conduct
social network analysis to assess which organizations are linked,
whether and how different companies are reacting to each other, or
retweeting each other’s messaging, nor did we assess which partnerships
are being highlighted on each social media platform. Such analyses
could provide a broader picture across the fossil fuel industry as a whole.
We also recognize that recent corporate changes within Twitter itself are
reducing the scale and scope of the influence of this particular social
media platform.

As pressure is mounting to phase out fossil fuel supply [2], and the
movement toward a global fossil fuel non-proliferation treaty is growing
[56], business as usual for oil and gas companies is becoming more
difficult. Presenting themselves as engaged renewable energy promoters
through their public messaging provides another mechanism to delay
more impactful regulatory measures that could restrict fossil fuel supply,
end fossil fuel exploration, and lead to larger transformative changes in
the fossil fuel industry.
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