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Abstract This study analyzes the isomorphism pressures within the context
of sustainability by exploring Twitter communication in the energy sector.
Social Media, in particular Twitter, provide a new opportunity to explore the
linguistic dimension in corporate communications. This paper proposes the
use of Social Media linguistic data (tweets, including hashtags and keywords)
and a triangulated method (text mining, web mining, linguistic and content
analysis) to examine trends in tweets for individual companies. Based on
the institutional theory of organizational communication, this study examines
the relationship between the concept of sustainability and isomorphism, the
latter of which leads to the adoption of similar models and attitudes among
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organizations. It applies text mining and correspondence methods within R
software for energy sector tweets in English from 2016. The results reveal
a tendency among energy companies to follow similar patterns in Twitter
communication on sustainability. This provides insight into the mechanisms
that lead to isomorphism in organizational communication.

1 Introduction
Recently, there has been an increasing academic focus on the interactive and
communicative constructions of institutions to understand how organizations
sustain institutional pressures. Rhetorical commitments that create narrative
dynamics in organizational communication are central to institutional diffusion
and change. Understanding how organizations maintain cross-institutional
pressures over time requires more empirical research, especially with respect to
the idea of sustainability.
After the concept of sustainability was introduced, it began to dominate modern discourse by establishing a common language between the state, businesses,
and ecologists or organizations dealing with nature conservation, including
ecological social movements (Macnaghten and Urry, 2005). Burns (2011)
points out that the sustainability revolution has already taken place on normativecognitive, practical and institutional levels. However, the necessity of consensus
can produce similar forms and practices among organizations. Therefore, the
institutional perspective also attempts to reveal why social interactions are
often repeatable and similar. Furthermore, it questions how the existence of
isomorphism manifests itself in corporate communication.
Based on a scientific tradition that regards communication as constitutive of an
organization, this paper discusses the communicative mechanisms that present
the concept of sustainability standards through new digital communication
channels. Additionally, drawing on the institutional theory of organizational
communication, we analyze the relationship between the concept of sustainability
and isomorphism that leads to the adoption of similar models and attitudes among
organizations, in particular within digital communications. We focus on the
semantic analysis of sustainability discourse among large energy corporations.
In particular, we analyze the semantic features of corporate communications
practice (Public Relations (PR) strategy) that help to position a brand or
firm and manage its reputation (Sethi, 1979; Uzunoğlu et al., 2017; Verčič
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et al., 2018). This study extends the growing body of institutional research by
studying communication patterns via Social Media among energy companies.
We elucidate isomorphism pressures within the context of sustainability by
exploring Twitter communication in the energy sector using text mining and
correspondence methods in R software (Fellows, 2018).

2 Prior Literature
Institutional theory is an important tool for understanding the adoption and
diffusion of socially responsible behavior and sustainability initiatives (Jennings
and Zandbergen, 1995; Ashworth et al., 2009). It has created new insights
into organizations, accompanied by research tools enabling more in-depth
analyses, as well as a shift of focus (Peters, 2012). The literature linking
institutional theory with the management of social issues, especially corporate
social responsibility, has used institutional theory as an explanation for the
adoption of sustainable or socially responsible practices (Glover et al., 2014;
Brammer et al., 2012; Misani, 2010; Campbell, 2007).
Institutional studies have drawn attention to pressures that arise in size,
geographical, and industry-based fields to explain these patterns, and this work
is continuously under development. Factors such as political environment, governance structure and cultural differences play an important role in the responsible
behavior of firms (Matten and Moon, 2008; Maignan and Ralston, 2002).
Adopting legitimate practices increases an organization’s survival probability
(Lamin and Zaheer, 2012). However, when companies interact, they tend to
imitate and influence each other’s activities. The isomorphic process explains
why firms trend toward similarity in behavior and practices due to being communally intertwined (Joseph and Taplin, 2012), and the strategies, forms, and
practices of the isomorphic process are explained by organizational imitation.
Lieberman and Asaba (2006) point out that imitation is a frequent and popular
behavior of firms and industries. In the literature, we can find several theories
that explain mimetic phenomena from different viewpoints. Social approaches
(Dacin, 1997; Deephouse, 1996; DiMaggio and Powell, 1983) focusing on
legitimacy reasons in adoption and imitation, as well as economic, competitive variants (Ketokivi and Schroeder, 2004; Haunschild and Miner, 1997;
Scott, 2001; Hannan and Freeman, 1997) emphasizing economically motivated
adoption and mimicking of practices, may justify isomorphism and the adoption
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of similar practices among firms. Companies attempt to mimic the practices of
other companies to benefit from their experience (Hutzschenreuter et al., 2011),
to maintain their market position or to neutralize competitor threats (Lieberman
and Asaba, 2006). Mimetic pressures come as a result of uncertainty and ambiguities in goals, whereas normative pressures are a result of professionalization
and common control (Heugens and Lander, 2009; DiMaggio and Powell, 1983).
Furthermore, the institutional theory of organizational communication points
out that institutional rules are communicatively constructed and tend to be
reproduced in organizational communication (Lammers and Barbour, 2006;
Cornelissen et al., 2015). The media shapes social reality (Livingstone, 2009).
As such, the realities created through the media regarding the way organizations
work, their products, values and preferences serve as a common basis for building
organizational reality (Sinha et al., 2012; Anderson and Warren, 2011).
Institutions are constituted by discourses (Maguire and Hardy, 2009), along
with legitimization (Vaara and Tienari, 2008). Throughout their communications, they may reinterpret the norms, values, and beliefs of stakeholders
(Lindblom, 2010; Sethi, 1975, 1979; Dowling and Pfeffer, 1975). Communications studies remind us of the constitutive and formative role of communication
for organizations, and generally point out the distinction between “talk” and “action”, while recognizing talk as an action in its own right (Ashcraft et al., 2009).
Additionally, the messages generated by institutional pressures support the creation of a conceptual and empirical link between the macro-world of institutions
and the micro-world of organizational communication.
Matten and Moon (2008) point out the “contextual construct” role of the
corporation in the sustainable debate. This allows organizations – like other
social entities – to emerge and act (Couldry, 2012). In line with this premise,
managing sustainability is an outcome of the response to external pressure and
criticism from civil society (Gomez et al., 2015), and creating consensus on
issues of institutional sustainability leads to similarity in the form of practice
among organizations, including corporate communication. Furthermore, digital
communication brings new possibilities of dialogical and meaningful connection
with stakeholders in this area (Uzunoğlu et al., 2017; Abitol and Lee, 2017;
Verčič et al., 2018) and creates a field for exploration.
Twitter is an example of a Social Media channel which, when used strategically,
allows for interactive, real-time and engaging conversation with key stakeholders
that benefits organizational public relations (Frame and Brachotte, 2015; Saffer
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et al., 2013; Smitko, 2019). Studies on media and business relations show
that corporations are very involved in shaping not only their brands and images
but also the standards and ideals of a good business. Sahlin-Andersson and
Engwall (2002) argued that we should analyze contemporary enterprises as
forms of “edited corporation”, where corporations are partly shaped by images
and ideals that revolve around them. Within organizational studies, isomorphism
in communication is generally analyzed via sustainability/corporate social
responsibility (CSR) reporting (Higgins et al., 2018; Parente et al., 2014),
ISO (International Organization for Standardization) standards (Castka and
Balzarova, 2008) or value chain sustainable practices (Yawar and Kauppi, 2018;
Amaeshi et al., 2008). Digital communication is not well recognized. Therefore,
our research attempts to fill this gap by initiating studies in this area. We adopted
the following research questions:
1. How do the energy sector’s most prominent companies construct discourse
about sustainability via corporate communication strategy on Twitter?
2. To what degree does this discourse follow similar patterns of Twitter
communication strategy among companies from the energy sector?

3 Analysis
This study analyzes semantic features of the Twitter communication strategies of
energy sector companies. As the research is centered on sustainability discourse,
the tweets were pre-selected and limited to those that construct an online
conversation on this topic, focusing on social and environmental change. Next,
we focus on semantic homophiles that can help to increase our understanding of
semantic aspects that shape online corporate communication to determine how
semantics shapes the discourse as part of the online conversation strategy.
We propose the use of social media data and a method to analyze Tweet trend in
each company. The energy sector tweets in English were subjected to text mining
processes for statistical linguistic analysis using R. Text mining can reveal and
visualize latent structures and content in unstructured or weakly structured text
data in a given collection of documents. Text mining techniques involve linguistic,
statistical, and machine-learning algorithms using the word cloud package of R
software. The URLs for tweets (http:) and links to tweets were removed to avoid
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affecting the top word count statistics and to keep the word clustering objective
and balanced. Similarly, to maintain fresh linguistic content the program also
eliminated white spaces, numbers, and stop words. The procedure transformed
the text to lower-case and preserved the originals. Emoticons and other symbols
were not considered. The analysis was run with punctuation removed.
The goal of this study was to represent the topic of a document based on
the frequency of semantically significant terms. Document-term matrices were
calculated by text mining the tweet data. Then, by aggregating the document-term
matrix for each company, we calculated data representing word frequency. We
analyzed the data by correspondence analysis (CA) (Greenacre, 1984), because
CA provides visual indicators of the contributions of words and documents based
on axes. CA is a popular method for analyzing contingency tables, and is based
on SVD (Singular Value Decomposition). CA can graphically represent the
results in the statistical interpretation based on the importance of the axis.
This study included the energy sector’s most prominent companies (based
on Platts Top 250 Ranking) and their Twitter accounts. As such, we selected
the most powerful energy companies that constitute the global leaders of the
industry. First, in an explorative qualitative study carried out in November and
December 2016, we pre-identified 16 hashtags and keywords related to the
issues of sustainability and social change as primary areas of CSR activity in
the energy sector (sustainable/sustainability, climate change, emission, clean
energy, environment, low carbon, social, communities, gas flaring, spills, recycle,
innovation, energy, future energy), in Polish, Spanish, French, and English.
These hashtags were applied to monitor the energy sector companies’ Tweets
(50 Twitter accounts in total in Table 1 and 2) using online monitoring tools
(e.g., Brand24) in 2016 (the last complete last year to which Twitter grants
access) and pre-established keywords and hashtags. As a result, 3,043 tweets
(4 % of all tweets) containing at least one of the monitored keywords and/or
hashtags were identified (we classified these as “sustainability-oriented tweets”)
and subsequently organized into one database (data, tweets, link, company,
keyword or hashtags). Using R software, an exploratory linguistic analysis based
on statistical text mining techniques was performed on 2,081 tweets in English
to determine the narrative contextualization of communication by tweets.
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Table 1: International energy companies and their names on Twitter.
International Energy Company

Name on Twitter

Remarks

Marathon Petroleum
Enterprise Product Partners
OJSC Rosneft Oil&Co
Tokyo Electronic Power Co
OJSC Lukoil Oil Co
RWE AG
Electricite de France
Sasol Ltd
Coal India Ltd
Tenaga Nasional Berhard
PG&E Corp
ENGIE SA
Canadian Natural Resources Ltd
National Grid plc
American Electric Power Co, Inc
Enbridge
Indian Oil Corporation
Cenovu s Energy
E.ON
Cameco
Bharatpetroleum
Exxon Mobile
Chevron
Royal Dutch Shell
Phillips 66
ConocoPhillips
Valero Energy
SINOPEC
NESTE
GAZPROM
Encana
Suncor
Hess
Iberdrola
Gas Natural
BP
Oil |& Natural Gas Corporation
Ecopetrol
TOTAL S.A.
Statoil
Next Era Energy
Enel
ENI
EDP-Energias de Portugal S.A. Portugal

@MarathonPetrol_
@EProd_Careers
@RosneftEN
@TEPCO_English
@lukoilengl
@RWE_Group
@EDFofficiel
@SasolLTD
@CoalIndiaHQ
@Tenaga_Nasional
@PGE4Me
@ENGIEgroup
@CNRLCareers
@nationalgriduk
@AEPnews
@Enbridge
@IndianOilcl
@cenovus
@EON_SE_en
@camecocommunity
@BPCLimited
@exxonmobil
@Chevron
@Shell
@Phillips66Co
@conocophillips
@ValeroEnergy_
@SinopecNews
@nestecorp
@GazpromEN
@encana
@suncorenergy
@HessCorporation
@iberdrola
@GNF_es
@BP_plc
@ONGC_
@ECOPETROL_SA
@Total
@Statoil
@NextEraEnergyR
@EnelGroup
@eni
@energiapt

No related tweets

French

No related tweets

Spanish
Spanish

Spanish

No related tweets
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Table 2: Polish energy companies and their names on Twitter.
Polish Energy Company

Name on Twitter

Remarks

PKN ORLEN
Tauron
LOTOS
PGE
PSE S.A.
ENEA

@PKN_ORLEN
@TauronPE
@GrupaLOTOS
@RzecznikPGE
@PSETalk
@ENEA_Consulting

No related tweets
No related tweets

This analysis revealed that “energy”, “innovation”, “future”, “sustainability”, and
“sustainable” were the most frequently used expressions and keywords among
sustainability-oriented tweets. The term “energy”, as the basic sector description,
dominated other words more closely related to social change. “Innovation” and
“future” were more frequent than “sustainability” or “sustainable”, used here as
general expressions. The 10 most frequently used words belong to the symbolic
dimension, confirming the observed tendencies.
The frequency statistics of text usage indicate a brand/corporate-oriented PR
strategy (“energy”, “sustainability”, “innovation”), albeit without unique branding, in online conversations or a proactive approach toward sustainable change in
the dialogue with stakeholders on Twitter. To provide deeper insight, a word cloud
was generated. Figure 1 shows the results obtained from word cloud analysis. A
word matrix was constructed using a frequency threshold of 15 occurrences, below which keywords were removed from the word cloud library. R analysis of the
word cloud demonstrated that the narrative content of the CSR digital strategy is
auto-referential, indicating the prevailing approach to symbolic communication
on the one hand (universal terms generally used in CSR/sustainability-oriented
communication strategies) and corporate/branding topics on the other. This is
more evident in the tweet content than in the trending topics.
Table 3: The 10 most frequently used words.
Word
energy
innovation
future
sustainability
sustainable

Frequency
1365
263
179
156
134

Word
bpstats
enel
new
environment
wil

Frequency
127
126
118
108
99
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The text mining method explores common terms and their associations. The main
word that is over-represented in the Twitter discourse about the sustainability of
the energy sector is “energy”. It is worth noting that the explorative analysis yields
more relevant results, as it detects a considerably higher number of keywords
and expressions. The PR strategy of the energy sector is based on the general and
symbolic use of universal expressions such as “sustainable”, “sustainability”,
“future”, “innovation”, “development”, “environment”, “climate”, and “change”.
In lower proportions, but still dominating over the social change discourse,
the following expressions are used: “bpstats”, “CEO”, “release”, “conference”,
“project”, and “startup”. This reveals a brand/corporate-oriented narrative and
traditional CSR vision (reporting, events, CEO presence). The PR strategy
employs the sustainability discourse in a universal symbolic manner, and
includes general terms related to the sector’s future in terms of new development
(“innovation”, “startup”, “technology”). However, these general terms are not
necessarily related directly to CSR issues because they are not employed in the
specific context of social change.

Figure 1: The result of word cloud.

“Innovation” and “sustainability”, as both keywords and trending topics, are the
most common expressions employed in the discourse on Twitter. However, they
are symbolic in meaning, once again avoiding a clear association with specific
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initiatives that would reflect a real change in corporate CSR strategy beyond
branding purposes.
In general, the cloud illustrates a rather dispersed narrative with strong
autoreferential (“energy”) and corporate future orientation (“innovation”),
accompanied by branding efforts (“conference”, “projects”, “auto-references”,
“stats”, “CEOs”) with a symbolic CSR/sustainability communication approach
(“climate change”, “future”, “new”, “globe”, etc.). The brand- and corporaterelated expressions can be identified at a relatively high frequency: “Enel”,
“Suncor and BP stats”, “Tepco and Indianoil” (mainly as keywords in the tweets’
content). A corporate cluster can also be identified, represented by “stats”,
“startups”, “release”, and “CEO”, as well as the most commonly applied terms
of “innovation”, “future”, and “technology”.
This indicates a strong brand focus on PR in the energy sector, with a clear
symbolic orientation toward the companies’ and sector’s own futures. Regarding
sustainability issues, this narrative is rather symbolic. Social change-oriented
words such as “research”, “impact”, or “challenge” can be observed, but they are
outnumbered by corporate words in sustainability-oriented tweets. Terms such
as “talks”, “top”, “best”, “story”, “news”, “industry”, “business”, “company”,
and “economy” comprise a significant proportion of the word cloud, and are
used widely within the sector.
Collectively, these tweet data reflect a strong presence of the corporate PR
strategy. It should be noted ENI and ENEL made efforts to create their own
narratives concerning social change issues within the sustainability discourse:
“eniday”, “theenimodel”, or “enelgreenpower”. These expressions illustrate a
mixed PR strategy in CSR communication on Twitter. This strategy mentions
social progress initiatives, but includes a strong brand and corporate association.
In contrast, the social change narrative is used marginally, although it is more
evident within the content of tweets than within trending topics: “emissions”,
“communities”, “progress”, “support”, “transition”, “renewable”, “education”,
“need”, “safety”, “clean”, “green”, “cities”, “wind”, “major save”, “carbon”,
and “social” were among the terms used. These words appear in tweet content
less than the corporate, future and general energy discourse. Furthermore, as
the word cloud shows, they are used less and in a more dispersed manner. In the
majority of cases, the use of these words does not imply a clear social change
context.
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The narrative omits or includes minimal use of terms related to social change,
such as: “low carbon”, “wind”, “environmental”, “help”, “model”, “value”,
“people”, and “commitment/committed”. There was no statistically significant
presence of texts concerning wind power, COP21/COP22, or solar innovation.
Generally, the discourse regarding social change is highly fragmented and dispersed around many different social and environmental topics, and is sometimes
nearly insignificant within the overall PR strategy.
As the next step, CA was performed by using the “corresp” function in
the “MASS” package in R (Venables and Ripley, 2002). A document-term
matrix was calculated by text mining using the 2,081 English tweets. Then,
by aggregating the document-term matrix for each company, we calculated
data representing company-specific word frequency. We excluded companies
with few tweets and words with low frequencies. We included words that were
used at least 15 times and excluded companies with fewer than 50 tweets. Our
research goal was to determine the topic of a document based on the frequency
of semantically significant terms, so companies with few tweets and words with
low frequencies were not very important.
A contingency table containing 13 companies (Chevron, Indian Oil Corporation, TOTAL S.A., ENGIE SA, Royal Dutch Shell, Suncor, Enbridge,
E.ON, NESTE, BP, ENI, Exxon Mobile, Enel) and 164 words was analyzed
by CA. If a table has 𝑟 rows and 𝑐 columns, the number of dimensions in the
correspondence analysis result is 𝑟 minus 1 or 𝑐 minus 1, whichever is less. Our
data contain 13 rows and 164 columns. Thus, the number of dimensions in our
analysis result was 12. The number of dimensions to retain in the results can be
determined by examining the eigenvalues, which correspond to the amount of
information retained by each dimension. Dimensions are listed in decreasing
order according to the amount of variance explained (dimension 1 explains the
most variance, followed by dimension 2, etc.). The contribution of dimensions
shows the of sum of eigenvalues retained by each dimension. The contribution
of dimensions 1 to 12 were 16.18, 16.07, 10.93, 9.13, 8.39, 8.02, 7.33, 6.56,
5.70, 5.09, 3.53, and 3.07, respectively. If the data were random, the expected
value of the eigenvalue for each dimension would be 1/(number of rows−1) =
1/12 = 8.33 %. Any axis with a contribution larger than the percentages should
be considered important for the interpretation of the data (Bendixen, 1995).
Thus, we could use dimensions 1, 2, 3,4 and 5 for the interpretation of the data.
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To obtain sufficient information from the results of analysis, the contribution of
the dimensions should be 70 to 80.
Nevertheless, CA is aimed at displaying the rows and columns in a lowerdimensional vector space. As such, we adopted a two-dimensional representation
that is easy to understand visually and is more comprehensible than the multidimensional spatial nature of this study. When fewer than the maximum number
of possible dimensions are used, it is important how well the row and column
categories are represented in the lower-dimensional representation. If the quality
of representation of the two-dimensional result is sufficient, one can examine
plots of the row points and column points to learn which categories of the row
variable are similar, which categories of the column variable are similar, and
which row and column categories are similar to each other. In CA, one must
imagine a line from each object to the center of the map and assess the angle
when pairs of lines meet, when interpreting associations between row categories,
column categories, or row and column categories. If the angle between two
arrows is acute, there is a strong association between the corresponding row
categories, column categories, or row and column categories. If the angle is very
small, it suggests these objects are associated. Ninety-degree angles indicate no
relationship ,and angles near 180 degrees indicate negative associations. The
closer an arrow is to an axis, the greater is the contribution of its object on
that axis relative to the other axis. If an arrow is halfway between two axes,
its object contributes to both equally. If an arrow is far from the center of the
map, it suggests a relatively strong association with the dimension. Short arrows
indicate either a weak association or no association.
Figure 2 shows the two-dimensional configuration of words. Dimension 1 is
represented by the horizontal axis and dimension 2 by the vertical axis. Along
Dimension 1, we can observe that “release”, “news”, and “suncor” are furthest
away from the origin. Horizontal Dimension 1 of the solution reflects the difference between the topics regarding this corporate content. Placed in the upper
half are “bpstats”, “icymi”, “outlook”, “growth”, “demand”, “want”, “think”,
“keep”, “story”’, “next”, “know”, and “year”. These words suggest a focus on
the future (“next”, “year”, and “growth”) and express that the company builds
a story or narrative and expresses its desires (“keep”, “want”, and “demand”).
Placed in the lower half are “head”, “starace”, “francesco”, “enel”, “enelgreenpower”, and “talk”. These words express a corporate orientation based on stats
and brand names, including sustainable adjectives (e.g., “enelgreenpower”)
and the name of a CEO.

ŝŵĞŶƐŝŽŶϮ
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ϱ͘Ϭ

ďƉƐƚĂƚƐ
ϰ͘Ϭ
ŝĐǇŵŝ
ŽƵƚůŽŽŬ

ϯ͘Ϭ
ŐƌŽǁƚŚ
ƚŚŝŶŬ

ǁĂŶƚ

ŬĞĞƉ
ƐƚŽƌǇ

ĚĞŵĂŶĚ

Ϯ͘Ϭ

Ͳϲ͘Ϭ

Ͳϱ͘Ϭ
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ƌĞůĞĂƐĞ
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ŝŵƉĂĐƚ
ĐŽŵĞ
ŐƌŽǁŝŶŐŐĂƐ
ƉƌŽĚƵĐƚŝŽŶ ĞŵŝƐƐŝŽŶƐ
ĐĂƌďŽŶƐƵƉƉůǇ
ůŝŬĞ
Žŝů
ƚĂŬĞ
ĨƵĞů
ǁŝůůƉůĂǇ
ƌĞĂĚ ĞŶĞƌŐǇ
ŶĞĞĚƐ
ǁŽƌŬŝŶŐ
ĐŽŵŵŝƚƚĞĚ
ĞĨĨŝĐŝĞŶĐǇ
ǁŽƌŬ
ůŽŽŬ
ďŝŐ
ǁŽƌůĚƐ
ƚŽŵŽƌƌŽǁ
ůŽǁ
ĐĂŶ
ŝŶĚƵƐƚƌǇ
ƚĞĐŚŶŽůŽŐǇ
ũŽŝŶ
ŵĂũŽƌ ŬĞǇ
ƌĞĚƵĐĞ
ĐŽŵƉĂŶǇ
ƉĂƌƚ
ĐŚĂŶŐŝŶŐ
ŝŶĚŝĂŶŽŝů
ǁĂƚĐŚ
ƚŚĂŶŬƐ
ƌĞƐĞĂƌĐŚ
ǁŝŶĚ
ĞŶǀŝƌŽŶŵĞŶƚ
ƌĞƉŽƌƚ
ƚĞĂŵ
ƉƌŽǀŝĚĞ
ƉĂƌƚŶĞƌ
ĂƌŽƵŶĚ
ǁĂƚĞƌ
ŵĞĞƚƐŽůƵƚŝŽŶƐ
ƐŽĐŝĂů
ŶĞǁ
ĨƵƚƵƌĞ
ƌĞĂů Ϭ͘Ϭ
ƚƌĂŶƐŝƚŝŽŶ
ŚĞůƉ
ĐƌĞĂƚĞ
ƌĞŶĞǁĂďůĞƐ
ŶŽǁ
ƚŽƚĂů
ĚĞƐĐĂůǌŝ
ĞŶŝĚĂǇ
ƚŚĞĞŶŝŵŽĚĞů
ƉƌŽƵĚ
ĞĐŽŶŽŵǇ
ŐůŽďĞ
ǁŽƌůĚ
ͲϮ͘Ϭ
Ͳϭ͘Ϭ
Ϭ͘ϬůŽĐĂůƉĞŽƉůĞ
ϭ͘Ϭ
Ϯ͘Ϭ
ƚĞĐŚ
ŵĞĞƚŝŶŐ
ĚĂǇ
ƐŽůĂƌ
ĐŽŵƉĂŶŝĞƐ
ƐƵƉƉŽƌƚ
ĚŝƐĐŽǀĞƌ
ĐůŝŵĂƚĞĐŚĂŶŐĞ
ǁĞĞŬ
ŵĂŬĞ
ŵĂŬĞƚŚĞĨƵƚƵƌĞ
ĐŽŵŵƵŶŝƚŝĞƐ
ƐŚĞůů
ŐƌĞĞŶ
ƉŽǁĞƌ
ǀŝĂ
ůŽǁĐĂƌďŽŶ
ƚŝŵĞ
ĐŝƚŝĞƐ
ƉƌŽŐƌĞƐƐ ĚĞǀĞůŽƉŵĞŶƚ
ƌŽůĞ
ǁĂǇ
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Figure 2: Two-dimensional configuration of words.

Figure 3 shows the two-dimensional configuration of companies. The arrows
corresponding to “Suncor”, “BP”, and “ENEL” are far from the center of the
configuration, suggesting differences in tweet content between Suncor, ENEL,
and BP. Suncor is placed in the lower left part of the configuration. Enel is
placed in the upper half ,and BP is placed the lower half along the vertical
axis. Suncor, Enel, and BP posted different topics on Twitter compared to other
companies. If the angle between these three companies and others is very small,
it suggests that the topics of the companies’ tweets are related. If there is a
short arrow next to a company, it suggests that there is a weak association or
no association. If a company’s arrow is farther from the center of the map, it
suggests that the company has a relatively strong association with the dimension.
On the other hand, if a company’s arrow is nearer to the center of the map, it
suggests that the company has a relatively weak association with the dimension.
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Figure 3: Two-dimensional configuration of companies.

The results indicate that these three companies are trying to differentiate the
nature of their Twitter communication regarding sustainability issues. Among
the three companies, BP focuses the most on social and environmental issues.
The angles between “Enel”, “ENGIE.SA”’, and “NESTE” are small, so the
tweet content of these companies is similar. Furthermore, the arrows for
“ENGIE.SA” and “NESTE” are shorter than the arrows for “Enel”, indicating a
weaker association. “Exxon.Mobile”, “ENGIE.SA”, and “NESTE” are located
farther from the center, indicating that their Twitter topics differ from those
of companies closer to the center. “Enbridge”, “Chevron”, “TOTAL.S.A.”,
“E.ON”, “Indian.Oil.Corporation”, and “Royal.Dutch.Shell” are located close to
the center, and these companies posted about similar topics on Twitter. However,
the associations between the characteristics of their Twitter topics are weak.
This is due to the high level of diversity of words used in their topics, as well as
the fact that their topics do not always relate to the same words.
It is important to look beyond the distances between companies and words
when interpreting associations between them. Let us imagine a line connecting a
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company and word with the origin on the graph. The sharper the angle between
the company and word, the stronger the relationship between them. In such
cases, the company might frequently post about topics using the same words.
The topics of sustainability-related tweets from “Suncor”, “Enel”, and “BP”
are very different from those of other companies in the energy sector. The
angles between “Suncor” and words such as “news” and “release” are the
smallest, which means that Suncor uses these words most frequently, denoting a
clear corporate orientation. Additionally, Suncor uses words such as “climate”,
“check”, “change”, “week”, and “environmental”. “Enel” often uses words
like “francesco”, “starace”, “elgreenpower”, and “head”, as well as “sector”,
“sustainability”, “ceo”, “access”, and “business”. Therefore, it can be concluded
that ENGIE SA, NESTE, and Enel have common communication tendencies.
This may indicate that all three companies aim to position themselves as sources
of clean energy, albeit with a strong level of corporate messaging as well.
However, ENGIE SA and NESTE have weaker associations than those of Enel,
since ENGIE SA and NESTE are located closer to the center of the graph.
BP frequently uses words such as “bpstats”, “icymi”, “outlook”, “growth”,
“demand”, “want”, “think”, “keep”, “story”, “next”, and “know”. These words
have small angles with BP and are placed far from the center, so they are strongly
associated with BP’s communication strategy. Exxon Mobile and BP have
similar associations. However, those of Exxon Mobile are weaker than those
of BP, since Exxon Mobile was located closer to the center. Other companies
located close to the center of the graph use various words that are also located
near the center. However, the associations between these companies and words
are weak because the lengths of the arrows from the center are short.

4 Conclusion
These findings reveal that the top firms in the energy industry generally implement a passive, ceremonial, and symbolic style of communication via
Social Media; in this case, on Twitter. Applying R text mining by means of
word clustering verifies its utility in the analysis of textual datasets generated from online social network conversations. The use of word clustering
in the present study shows that the statistical linguistic analysis assessment
provides more significant results than more traditional content analysis methods,
such as keyword or hashtag monitoring.
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The dimension reduction method shows that the entire discourse is passive and
defensive rather than performative or proactive, as it embraces mainly corporate
issues. With respect to sustainability/CSR topics, the discourse is very general
and one-dimensional, referring to such universal themes as future-oriented,
renewable or sustainable. It refers to a corporate perspective and the sector’s
future. As shown by the data, the Twitter narrative of the most important energy
companies is wide-ranging in terms of the diversity of topics that guide online
conversations on the social network. However, more profound references, or
clear and practical examples of such issues are absent. The online discourse
on sustainability in the energy sector does not include specific expressions
that would textually demonstrate genuine social and environmental activity
by the companies. In spite of the broad spectrum of topics covered by the
energy sector’s tweets, the tweets have a symbolic and corporate/brand-oriented
character as well as a sectorial approach, underlying the brand statements on
corporate positions with a tactical rather than a strategic perspective.
Based on the data analyzed, the CSR communication profile is oriented
toward the central sustainability concept as well as innovation and the future, as
shown by the abundance of various keywords and hashtags referring to related
issues. There is mutual isomorphism among companies within the energy
sector in their online communication strategies. We observe that companies
tend to imitate one another’s Twitter communications regarding the market
and corporate positioning. This indicates that, in certain situations, companies’
Twitter discourses reflect similar communication patterns.
A strategic approach to sustainability may act as another influencing factor.
However, further studies in this area are needed to confirm the initial results,
including both case studies and broader analyses that take into account critical
events affecting business communication. In general, the results of the analysis
indicate deeper similarities in communication as a consequence of the companies’ perceptions of the external environment (including the competitors).
Isomorphism may result from seeking an effective narrative in the face of a crisis,
or from the company’s positioning of itself within the market. This pattern may
be a subject for future research: To identify the degree of connection between
the strategic orientation of the companies with respect to sustainability and the
semantic content of their Social Media communications.
Nevertheless, sustainability-related content is less prevalent than corporate and sectorial talk, which is marked by the use of the word “energy” as
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both a keyword and a hashtag. Therefore, we can conclude that Twitter communication focused on the sustainability of the energy sector tends toward
homogeneity, and follows symbolic approaches to legitimization as a result of
isomorphic pressures. The results reveal an isomorphic trend among energy
companies to follow similar Twitter communication patterns on sustainability.
This study shows that organizations are susceptible to mimetic isomorphism
in their Twitter communication, especially when constructing their discourse
and narrative under formal and informal pressures. Future studies should reexamine the criteria for selecting words for analysis and assess the use of
alternative dimensional reduction models.
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